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EXECUTIVE SUMMARY

Canyon County (the “County”) contracted with the Tetra Tech/Great West Engineering team in
June 2015 to prepare a Landfill Status Report for the Pickles Butte Sanitary Landfill (PBSL, or
“the Landfill’). The landfill began accepting waste in 1983 under the original facility design, which
was revised in 1994 as part of licensing the facility with the Idaho DEQ under the Federal Subtitle
D rules. The 1994 fill configuration is the currently approved design for the facility. The previous
Landfill Status Report was written in 1997 by Holliday Engineering Company. The report covered
the design history, fill rates, the facility master plan, methane and groundwater monitoring,
applicability of the clean air act, and a financial assurance calculation. This report updates the
previous report by reviewing operations and activities at the site since the previous report was
written, and includes an evaluation, where applicable, of revised regulations that could potentially
affect the landfill. The report is divided into eight sections, which are briefly described below.

Section 1.0 of the report reviews the operation of the Landfill by evaluating performance,
equipment use, litter and dust control, special wastes, and infrastructure. Overall, the site is well
operated and maintained. To assist with future operations, the site needs to update the operation
and management plan, and develop a fill plan. In addition, this section of the report discusses
alternative daily cover (ADC) options, waste diversion, infrastructure improvements, and the
establishment of a capital improvement plan (CIP) for financial planning.

Section 2.0 examines activities related to the groundwater at the site, and includes a review of
the geology, stratigraphy, groundwater flow characteristics, groundwater composition, and
groundwater sampling program around and beneath the Landfill. Consistent with previous work
at the site, the results indicate that the regional groundwater has background metals and methane
present. An analysis was done to evaluate how the concentrations detected compared to
regulatory limits. This report makes recommendations for standard practices used for
groundwater sampling to improve data quality.

Section 3.0 evaluates the request by the Landfill to accept Class B biosolids from the Cities
of Nampa and Caldwell. The Landfill can benefit by using biosolids to augment final cover or
intermediate cover soil. Key benefits for cover soil are moisture holding capacity and the growth
of surface vegetation, which will inhibit erosion and reduce slope maintenance. The addition
of this waste stream will also provide another source of revenue for the landfill. Biosolids can
be handled at the landfill in a variety of ways, each with their own regulatory implications. Four
general procedures include, land application, incorporation into the active face, incorporation
into soil used for landfill operations, and use as feedstock for a compost program.

There would be some health and safety concerns associated with the acceptance of biosolids.
Class B biosolids contain relatively high concentrations of pathogens (fecal coliform, helminth
ova, etc.). Direct contact with exposed skin should be avoided, as well as contact with the eyes
and mouth. The best protection is to avoid direct contact with the biosolids. Personal protective
equipment would include gloves, goggles/face shield, a Tyvek suit, and Tyvek booties.

Section 4.0 estimates the amount of landfill gas produced by the landfill from the start of
operations to the year 2048. Based on the non-methane organic carbon (NMOC) concentration
from the most recent Tier 2 analysis and the landfill gas generation estimates from our study, the
annual NMOC emission rate was determined. This annual NMOC emission rate is a key
regulatory parameter contained in 40 CFR 60, Subpart WWW. The NMOC emission rate
determines if the landfill is required to install a landfill gas collection and control system (GCCS).
The PBSL does not currently have a GCCS. The current NMOC threshold that applies to the
PBSL is 50 Mg/year NMOC. It is estimated that the Landfill is generating 33.3 Megagrams per
year (Mg/year) (estimate from 2014). However, new regulations being promulgated by the EPA
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will reduce the NMOC emission threshold to 34 Mg/year. If the final version of the new regulations
contain this threshold, the PBSL may be required to install a GCCS.

Tetra Tech recommends that the PBSL explore the Tier IV option for measuring NMOC emissions
if this option is included in the final version of 40 CFR 60, Subpart XXX. The Tier IV option may
result in a lower NMOC emission rate that would postpone the installation of a GCCS. The PBSL
may also want to review the need to install perimeter LFG probes, as required by 40 CFR §258.23.

Section 5.0 of the report discusses a preliminary stability analyses and seismic evaluation of the
proposed cell geometries. The analysis was conducted to verify satisfactory stability or indicate if
flatter slopes are required to achieve stability. The material strength properties incorporated in the
preliminary analyses were based on lower bound shear strength values, and are considered
conservative estimates. Results of the preliminary seismic evaluation indicate that the Conceptual
Fill Plan design for future Phases 1 through 4 should meet the requirements of the Administrative
rules for the Idaho Solid Waste Facilities Act for the Idaho DEQ’s administration of Municipal Solid
Waste Landfills (MSWLF).

Section 6.0 presents a conceptual fill plan for the landfill area that was developed based on the
stability analysis and the landfill management’s preference on fill sequence and slope criteria. The
conceptual fill plan includes four phases. Phase 1, currently under way, includes completion of
the fill to match a historic ridgeline. Phase 2 includes filling a triangular portion of the property
east of Perch Road. Phase 3 includes filling the current soil borrow area called the West Borrow
Area. Phase 4 includes capping the top deck of the landfill with a 5% grade to the east. This fill
plan allows the County to maximize the amount of time a motorcycle recreation area to the west
can remain open for public use. This fill plan provides approximately 27 years of capacity under
the current operational methods used at the facility. The soil available within the West Borrow
Area will last approximately 9 years using the current cover operations. At that time, the County
needs to have a plan prepared for the next excavation/soil borrow area. We recommend that the
County proceed immediately with developing a cut and fill plan design in accordance with the
conceptual fill plan.

Section 7.0 is an engineering analysis of the stormwater at the site and serves as an update to
the previous stormwater analyses contained in the 1997 Landfill Status Report dated February
1998 and the Pickles Butte Sanitary Landfill Operation and Maintenance Manual dated December
2012. This analysis includes identification and evaluation of existing run-on and run-off controls
along with recommendations for additional and/or improved controls where necessary. A the 25-
year, 24-hour storm event (a criterion meeting that contained in the EPA's Solid Waste Disposal
Facility Criteria Technical Manual, revised April 1998, and the Code of Federal Regulations, Title
40, Section 258.26 (40 CFR 258.26) was used to calculate design flows for the on-site and off-
site drainage features. Utilizing AutoCAD software, the existing 2014, 2-foot PBL topography was
divided into drainage tributaries. This was only possible by including the following recommended
features into a preliminary design:

1) Inwardly pitched haul road/drainage benches that divide portions of the west fill face. This
allows control of the stormwater rather than allowing it to continue downslope for very
long distances. Such long distances of travel would cause excessive erosion of the west
fill face cover,;

2) Additional drainage channels, culverts and berms to manage and direct on-site
stormwater away from or around future excavation and filling areas, and direct it to on-
site retention basins; and,

Additional drainage channels and berms to divert off-site flow around the current site and future
excavation/filling areas.
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A detailed engineering analysis was conducted and is described in detail in this section to help
reduce erosion and road crossing maintenance. The analysis assumes that all stormwater control
features are in-place, so it is important that all Plan features be implemented by the County as
soon as permissible. Finally, although improved stormwater controls will result in reduced future
erosion rates and road crossing maintenance requirements, storm event run-off will still include
significant sediment transport. Modified and/or additional controls may become necessary in the
future. It is critical for the viability of stormwater controls that maintenance take place after each
storm event. Required maintenance would typically consist of sediment removal from stormwater
conveyance structures and retention basins as well as repairing rills formed in slopes and erosion
of berms. Disregard of such maintenance will inevitably, no matter how good the design, cause
loss of conveyance capacity and a failure of the stormwater control system. The extents and costs
of necessary repairs caused by disregard of routine maintenance would far exceed those incurred
had routine maintenance been performed.

Section 8.0 examines the basis for the proper level of funding to close and provide post-closure
maintenance for the Landfill in an environmentally sound manner. Cost estimates were prepared
reflecting the proposed closure design and post-closure maintenance procedures presented in
the 2012 Operations and Maintenance Manual. At the request of DEQ, closure cost estimates for
both the current landfill footprint (74.2 acres) and for the final build-out of the landfill (116 acres)
were prepared. The closure cost estimates consider two types of final cover for each acreage
scenario. Currently, the final cover design is a capillary break; however, it may be more cost
effective and provide equivalent performance to use a 4-foot thick monolithic soil final cover. The
total annual maintenance and monitoring cost estimate for post-closure is discussed in detail in
this section. The total 30-year post-closure cost estimate was calculated by multiplying the annual
cost estimate by 30 years. In accordance with 40 CFR, Subpart G, and Title 39, Chapter 74 of
the Idaho Code, an operator must demonstrate financial assurance for the proper closure and
post-closure maintenance. According to the Operations and Maintenance Manual, the financial
assurance mechanisms for the Pickles Butte Sanitary Landfill are in the form of a Local
Government Financial Test and restricted cash account. Each year, the amount of financial
assurance and the choice of funding instrument is reviewed and approved by the DEQ.
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1.0 OPERATIONS ASSESSMENT

This section reviews the landfill operations based on a review of previous landfill documentation,
interviews with key staff, and a comprehensive two-day field inspection

1.1 Site History

The Idaho Department of Environmental Quality (DEQ) approved the original design and
operating plan in June 1973, and reconfirmed approval in May 1975 (Holladay, 1994). The
Southwest District Health Department approved the landfill in December 1979 (ibid). The landfill
initially began accepting waste in April 1983. With the implementation of Subtitle D, the County
obtained site certification for the landfill from the DEQ in August 1993. The DEQ subsequently
approved a Hydrogeologic Characterization, Ground Water Monitoring Plan and Facility Design
Report prepared by Holladay Engineering Company (ibid). The approval included exemptions
from the requirements for a liner/leachate collection system and groundwater monitoring. This
technical decision was based on the depth to groundwater, native soils characteristics, and the
arid climate of the facility.

The 1994 Hydrogeologic Characterization, Ground Water Monitoring Plan, and Facility Design
Report is still the current regulatory basis for the design of the facility. It included a design
boundary footprint for waste disposal. The design boundary for the waste footprint on the east
side followed the topography of the top of the ridgeline of several coulees as shown in Figure 6
of that report. The County did not submit the 1997 Landfill Status Report to the DEQ or the
Southwest Idaho District Health Department.

The County subsequently submitted an updated Site Certification in June 2010 (Daniel B.
Stephens and Associates, 2010), which expanded the site certification boundary to 492 acres.
Figure 1 from that report documents the current site certification boundary and is included with
this report as Appendix 1-A. The DEQ approved this site certification in August 2010. That
document serves as the current certification boundary for the facility.

Finally, the most current Operations and Maintenance manual for the facility is dated December
2012 (Canyon County Solid Waste (CCSW), 2012). Idaho code requires that the O&M manual be
updated every three years so an updated O&M Manual will need to be completed and submitted
to the DEQ by December 2015.

The 1994 Design Report, 2010 Site Certification Document, and the 2012 O&M Manual are the
primary regulatory documents governing site design and operations at the facility. According to
County records, the landfill has 4,074,170 tons of waste in-place as of September 30, 2014
(Appendix 1-B).

Holladay Engineering Company (Holladay) installed seven monitoring wells beginning in 1992 as
part of the investigation described in their 1994 report. These were designated PB-2 through PB-
8. The designation PB-1 was applied to an existing domestic well located adjacent to the shop
building at the Landfill. Holladay installed monitoring wells PB-9 and PB-10 in 1995. Daniel B.
Stephens & Associates (DBS&A) installed wells PB-10 through PB-15 in 2011 as part of their
investigation. The County has conducted voluntary groundwater sampling on all available site
monitoring wells on a biannual basis since 1995. The County also commissioned significant
hydrogeologic investigations between 2010 and 2014 for the future expansion of the landfill.
DBS&A conducted this work. The County has not submitted this report to the DEQ because it
wishes to prepare an expansion design first.
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1.2 Service Area/Tonnage

The PBSL currently services the residents of Canyon and Owyhee Counties. The 2014 population
of the service area as estimated by the US Census Bureau (Appendix 1-C) is summarized in
Table 1-1.

Table 1-1. Service Area Population 2014 Census

Estimates
Area Population
Canyon County 203,143
Owyhee County 11,353
Total 214,496

According to the US Census Bureau, Canyon County’s population increased 7.5% between 2010
and 2014. Owyhee County had a 1.5% decline over this same period. The County has kept
detailed annual waste acceptance records at the landfill since scales were put into operation in
February 1995 (Appendix 1-B). During the last complete fiscal year of October 2013 - September
2014, the Landfill accepted 216,376 tons. Table 1-2 shows the per capita waste generation for
this period. Annual tonnage will continue to increase with population growth.

Table 1-2. Fiscal Year 2014 Waste Generation Statistics PBSL
Service Area

Item Amount
Total Tonnage 216,376 tons
Service Area Population 214,496
Peak Day Tonnage 1,200 tons/day

1.0 tons/person/year

Per Capita Waste Generation 5.5 Ibs./person/day

National Waste Generation 4.4 Ibs./person/day (EPA — 2013 Materials Fact Sheet)
Waste Tonnage Diverted 4,413 tons
Waste Diversion Percentage 2.0%

Although Canyon County does generate more than the national average of waste per person, 5.5
Ibs./person/day is consistent with similar rural areas within the Western US. We have seen
generation rates as high as 7 Ibs./person/day in some communities in the Western US. Because
the County only diverts approximately 2.0% of the wastes that arrive on-site, we recommend the
County consider a waste characterization and waste diversion study so that the diversion of
additional wastes can be investigated and evaluated.

1.3 Site Access and Security

The landfill is open between 8:00 am and 5:30 pm six days per week. Site access is via Missouri
Avenue, which is a well maintained, two lane County Road. Because the majority of the waste
originates in the cities of Nampa and Caldwell, State Highway 45 is also a major transportation
route for most of the waste being delivered to the site. The entire area that the County regularly
operates within is fenced with 12-15 foot high, woven wire litter fence. The primary access gate
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is located on the southern boundary of the facility and is locked during hours the landfill is closed.
All other supplementary access gates around the facility remain locked and only opened when
used by PBSL staff. Site security is maintained off hours by a caretaker that resides at a house
located immediately south of the landfill. About 1350 acres of the western portion of the property
owned by the County, but outside the perimeter fenced area, has been developed as a recreation
area called Jubilee Park. The emphasis of use of Jubilee Park near the Landfill is for off-highway
vehicle (OHV) use.

Site Entrance

Site access and security are in good condition and we have no recommendations for
improvements.

1.4 Staffing/Organization

The PBSL is operated under the Canyon County Solid Waste Department. The Board of County
Commissioners has the ultimate responsibility and decision-making authority for the Landfill. The
Solid Waste Director reports to the Board and has the overall responsibility for the day-to-day
operations of the landfill. The County has 24 employees for the landfill including the Director. The
Director supervises three managers, including the Administrative Supervisor, Landfill Supervisor,
and Code Enforcement Supervisor. The overall organization chart is included in Appendix 1-D.

The Administrative Supervisor oversees five employees including three full time Fee Collectors,
a maintenance custodian, and the caretaker. The Administrative Supervisor also supervises two
part time Fee Collectors. The Administrative section is generally responsible for record keeping,
operating the scalehouses, collecting fees, invoicing, accounts receivable, payroll, human
resources, and other accounting functions for the PBSL. Fee Collectors staff the scales and
provide the first line of waste screening as well as directing traffic and collecting fees. With the
four day per week, 10 hour per day (4 x 10) schedule the landfill needs three full time Fee
Collectors and two part time Fee Collectors (2 for each day except 3 on Saturday so the upper
scalehouse can be manned). Therefore, the Fee Collector staff is adequate and there are no
recommendations for staffing changes.

The Landfill Supervisor oversees eleven employees including three hazardous waste screeners,
seven heavy equipment operators, and one mechanic. Nearly all activities in the active landfill
area are under the supervision of this section including waste screening, traffic control, waste
compaction, soil excavation and cover, water truck operation, grading, and road maintenance.
This group is also responsible for on-site equipment maintenance.
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Hazardous waste screeners direct traffic at the active face and transfer station, and screen the
loads for hazardous waste. They play a major role in safe operations, especially at the active face
where interaction between heavy equipment and customers can occur. Two screeners are
needed each day. With the 4 x 10 work schedule, three hazardous waste screeners are needed.
Therefore, we recommend no changes to staffing for the hazardous waste screeners.

Equipment operators run the heavy excavation and compaction equipment including the landfill
compactors, scrapers, front-end loader, water trucks, dozer, and roll-off truck. The landfill has 3
to 5 equipment operators on site each day in addition to the Landfill Supervisor. Three pieces of
equipment are operated full time including the scraper, loader, and compactor. The other 1 or 2
operators run the other equipment including water trucks, grader, roll-off truck, fuel tender, dozer,
etc. One equipment operator is also responsible for maintaining the tires of the equipment
maintenance. The Landfill staff repairs and replaces all of the tires at the facility. This has saved
the County a great deal of money compared to contracting with private tire repair services. At this
time, the PBSL is properly staffed with equipment operators considering the extra duties they
have, such as tire maintenance. If the County elects to implement Alternative Daily Cover (ADC)
as discussed in Sections 1.9.5 and 1.10.4 this may result in the need for another equipment
operator. We recommend the County track and review the activities of the equipment operators
so that the staffing level can be regularly evaluated.

The County has one mechanic that is responsible for all regular maintenance and fueling at the
facility. The County has included budget for the addition of another mechanic in the next fiscal
year.

The Code Enforcement Supervisor oversees two employees. Code Enforcement employees
enforce County’s litter and covered load ordinances. They also supervise the inmate crew that
does the maijority of the litter picking.

Most employees work four 10-hour shifts per week. The June 2015 schedule is included in
Appendix 1-D as an example of a typical schedule. The landfill has an adequate staff to run the
landfill properly.

1.5 Waste Acceptance / Screening / Scale Operations / Traffic Control

The facility has two scalehouses through
which all of the incoming waste is routed.
The upper scalehouse has two 50-foot pit
scales. The upper scale facility is used for
commercial charge accounts. Customers
key in their account number on the inbound
scale. Once the account number is entered
onto the keypad, the traffic control gate
rises. All commercial account users know to
travel to the upper deck of the active fill
area. The customer returns to the outbound
scale after dumping and keys in their
account number to leave the facility, which
actuates the traffic control gate. This
Upper Scalehouse scalehouse is completely automated when
used in this fashion. The County does staff
this scale occasionally on Saturdays to assist with handling public users and increase the
throughput out of the facility. The County regularly has 600-700 customers on some Saturdays
that are primarily paying customers instead of commercial haulers.
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The lower scalehouse is used for all customers
that do not have a charge account. This
scalehouse is equipped with two, 70-foot pit
scales and is staffed with two scale attendants
that the County calls Fee Collectors. The Fee
Collectors ask the customers where they live
and the type of wastes they have. If someone is
suspected to be out-of-County, the Fee
Collector will ask for identification. Out of
County wastes are charged double the current
tonnage fee.

Customers with special wastes that the County
Lower Scalehouse diverts are directed to the appropriate area.
Customers with municipal solid waste are
directed to one of two areas. Customers with trailers or otherwise large loads are sent to the
working face. Pick-up truckloads and other small loads are sent to the six bay roll-off transfer
station.

The Fee Collector enters the gross weight of the vehicle into the scale software (WasteWorks)
and the customer is given a laminated number placard corresponding to that transaction. When
the customer leaves the site, they hand the account number placard back to the outbound Fee
Collector. The Fee Collector enters the outbound weight into the scale software and the customer
is billed on a per ton basis. The general fee for County residents is $14.50 a ton with a minimum
transaction fee of $5.00 for 0-600 pounds. Owyhee County residents pay slightly higher fees than
Canyon County residents do. A full breakdown of the landfill fee schedule is included in Appendix
E. Other fees for Canyon County residents are as follows:

=  $12.00/ton for clean wood wastes,

= $15.00 per unit for removal of Freon/oil from refrigeration units and other compressors,
and

= $2.00 per passenger or light truck tire.

The current tipping fee of $14.50/ton is the lowest tipping fee for any facility that we have worked
for in the region. Typical tipping fees for rural western landfills of similar size range from $25-
$40/ton. The next lowest tipping fee in the region that we are aware of is the City of Billings, MT,
which charges $18.50/ton. The PBSL is an
enterprise account and all revenues are
generated from tipping fees, interest and
commodity sales. The County does not have a
tax assessment for solid waste. The County
does not have a Capital Improvements Plan
(CIP) for equipment purchases and capital
improvements projects at the landfill. We
recommend the County develop a 5-10 year
CIP for the landfill and establish reserve
accounts for equipment and capital projects.
This will help the County determine whether
the current tipping fee is adequate to fund the
Lower Scalehouse Outhound Interior operation in the long term.
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Two hazardous waste screeners are on site
each day. One waste screener is assigned to the
transfer site. The screener examines wastes as
they are dumped for unacceptable wastes. The
screener also helps the customer identify wastes
that may be diverted and helps direct traffic
around the transfer site. The other screener
works at the bottom of the active face examining
loads and directing traffic, which improves the
safety in this area.

The County conducts random screening of S SR
waste loads at the active face. Hazardous waste ' ' spec,m Waste Diversion Area

handling and screening protocol and forms are

documented within the O&M Manual (CCSW, 2012) Records of these inspections are kept on
site.

1.6 Transfer Station

The transfer station consists of a six-bay, Z-wall
that accommodates 20 cubic yard roll-off
containers. Customers with smaller loads are
directed to this area to dump which helps reduce
the ftraffic at the active face. A retaining wall
constructed of pre-cast concrete blocks provides
the grade separation for dumping. The drop off is
protected partially by a board system which
prevents the customer from backing up too far
and provides a surface for standing on while
unloading into the container. The County uses
one of the containers for diverting metal and | = -
another for diverting wood wastes. Once a Roll-off Container Wall
container is full, the County uses its roll-off truck
to haul the wastes to the active face. There is also a waste diversion area next to the transfer site
which provides a drop off location for batteries, tires, e-waste, white goods and waste oil.

The container bay arrangement for the transfer station does not meet the International Building
Code (IBC) requirement 1013, which requires a 42-inch high guard barrier to protect the public
from a drop off higher than 30 inches. Therefore, we recommend the County install a code-
compliant 42-inch barrier along the top of the container wall. Barrier systems do sustain damage
so it is advisable to add parking bumpers to prevent customers from backing into the barriers.
Two alternatives for addressing the barrier requirement are: (1) to build up the surface that the
containers sit on up to an elevation where the container itself provides the 42-inch barrier or (2)
build up the container level, such that the drop off is less than 30 inches.

1.7 Fill and Cover Operations

The County typically runs a 15-20 foot high waste lift with a working slope of approximately 5:1.
Public customers are directed to the lower level of the working face to dump. Commercial
customers are directed to the top level of the lift to dump. The County uses a front-end loader to
push waste from the tipping floor onto the active face. In the process, the loader helps keep the
lower tipping floor deck clean of waste for the public. It also keeps the lower deck smoother
because it does not tear it up like tracked equipment would. The top tipping deck is kept clean by
periodically hauling soil into this area and grading the daily cover with the front-end loader. The
County uses a 2013 John Deere 624K Loader. The County is in the process of purchasing a larger
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loader so that they will have a backup as they have for each other major piece of landfill
equipment. The County uses its water trucks to periodically moisten both the bottom and top
tipping decks, which allows the soil to be more cohesive and helps control dust.

The County has two waste
compactors, a 2014 Aljon 525A and
a 2010 Aljon 525J4. These machines
are similar in weight and horsepower
to a CAT 836 Compactor. The
County typically runs only one
compactor a day. Having a second
compactor provides redundancy for
breakdowns and scheduled
maintenance. Both compactors are
used on high tonnage days or when
a large volume of waste comes into
the facility in a short period of time.
The compactor places and compacts
waste perpendicular to the slope.

Lower Deck Operations According to staff, the compactor
| operates continuously during the
workday.

Daily cover operations are performed by two
scrapers; a 2014 CAT 623K and a 2010 CAT
623G. Daily and intermediate cover is
obtained from the area southwest of the
waste footprint shown on Figure 1-1 (West
Borrow Area). The County also borrows
material from a gravel source immediately
east of the waste footprint (East Borrow
Area). Gravel is used to stabilize roads and
operations areas on site.

Two hours before the end of the operational
day, the staff starts placing daily cover on
half of the exposed active waste face. The
waste face is covered by running the scraper
load down the compacted slope and
dropping the load while moving down the Compactor from Lower Deck

active face. The goal is to place six inches of
daily cover. However, the staff believe that they typically place more than six inches because of
the loose, dry nature of the cover soil. In fact, the silts and sands that dominate the material are
extremely dry and turn into a flour-like consistency when driven over repeatedly with heavy
equipment. By starting to cover the active face earlier in the afternoon, the staff can complete the
daily cover operations more quickly at the end of the day. The last load is taken at 5:30 pm and
the operations crew generally completes their work at 6:00 pm.

After the first round of daily cover placement, the County has any construction and demolition
(C&D) debris dumped in the area where the next day’s waste will be placed. Idaho does not
require that C&D waste be covered daily. This helps reduce the volume of waste that needs to be
compacted and covered at the end of the day.
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1.8 Landfill Performance Evaluation

The County has conducted aerial photography and mapping of the facility on an annual basis for
over a decade. We obtained surfaces from the 2013 and 2014 mapping efforts from Miller Creek
Aerial Mapping so that a volume and performance evaluation could be completed. Miller Creek
recommended that the 2013 surface be adjusted 0.5 feet downward because of an error during
the translation of the data. Volumes were calculated with boundaries limited to the waste areas
that received fill and borrow areas that had active excavation. This eliminated data scatter and
resulted in accurate cut and fill volumes. The performance criteria volumes are based on the
adjusted 2013 surface and the 2014 surface. Table 1-3 summarizes the results of the evaluation.

Table 1-3. Performance Evaluation

Summary
Item Amount

Tonnage Landfilled 211,955 tons
Total Fill Volume 363,225 CY
Western Borrow Area 82,972 CY
Eastern Borrow Area 29,975 CY
Total Borrow Soil 112,947 CY
Waste Volume 250,278 CY
Waste-to-Soil Ratio 2.22:1
Compacted Waste Density 1,690 Ib./CY
Volume Per Ton Ratio 1.7 CY/Ton

1.8.1 Compacted Waste Density

The compacted waste density for this time period was outstanding. The Aljon waste compactors
are similar in weight (107,000 Ibs.) and horsepower (540 hp) to a CAT 836 Compactor. The CAT
Performance Manual (Appendix 1-F) lists the range of compacted waste densities for an 836
machine to be between 1,200 and 1,800 Ib./cy with an average of 1,500 Ib./cy. The PBSL
compacted waste density exceeds the average by over 12%, which results in better utilization of
the air space at the landfill.

1.8.2 Waste-to-Soil Ratio

The other factor that impacts landfill disposal performance is the waste-to-soil ratio. This is simply
the volume of air space used for waste divided by the total volume of daily and intermediate soll
cover used. The 2.22:1 waste to soil ratio indicates a very high usage of soil cover. In fact, 31%
of the air space used over this time period was for soil cover. Landfills of similar size that use soil
on a daily basis typically operate at a waste-to-soil ratio of 3:1 or higher. This indicates that the
County should be able to operate with the use of significantly less cover soil at the facility, which
would expand the life of the landfill.

The borrow material at the PBSL is very dry, non-cohesive, and does not effectively bridge over
the waste. This is one reason that the operators are forced to use additional soil to obtain the six-
inch minimum soil cover depth. The County has tried deploying daily cover by stockpiling soil at
the top of the slope with the scraper and pushing it onto the slope with the dozer. This is a more
typical approach in the industry. However, the County believes they actually use more soil with
this technique because the tracked dozer works waste up through cover soil because it does not
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effectively bridge the waste. We agree that the County should continue to place daily cover with
the scraper because of the soil properties at the site.

1.8.3 Overall Performance/Volume Per Ton

The overall landfill performance is evaluated based on the air space used per ton of waste
disposed. This criteria is termed the volume per ton ratio and is the best performance measure
because it factors in both compacted waste density and soil usage. The PBSL operated at 1.7
cy/ton over the evaluation time period. Industry standards typically recognize a volume per ton
ratio of less than 2.0 cy/ton as good overall performance. However, if the PBSL reduced its soil
usage the overall air space utilization could be improved. For example, if the PBSL maintained a
1,690 Ibs./cy compacted waste density and achieved a waste to soil ratio of 5:1 the volume per
ton ratio would improve to 1.4 cy/ton. This represents nearly a 20% improvement in air space
efficiency.

1.8.4 Value of Air Space

The value of air space at facilities varies widely. Certainly, landfills with costly liners, leachate
collection systems, and final covers place a high value on air space because of the capital
investment required to construct the air space. With the PBSL’s exemption from the lining system
requirements and relatively low cost alternative final cover, we understand that the air space value
is less at the PBSL than other facilities on a purely capital cost perspective.

The other factor that drives air space value is the remaining life of the facility. Landfills that have
minimal remaining capacity will often value the air space based on the cost of licensing and
constructing a new facility. Currently, PBSL has a large approved site certification area, and likely
has many decades of landfill capacity available.

1.8.5 Alternative Daily Cover

Alternative daily cover (ADC) is commonly used nationwide as a replacement for meeting the six-
inch daily soil cover requirements for landfills. The six-inch daily soil cover is required to control
vectors and litter at the active face of the landfill. The two most common types of ADC utilized are
tarps and spray-on products

The two primary drivers for the implementation of ADC include the more efficient use of air space
and the reduction in heavy equipment time. Because of the large reserve capacity at PBSL and
the exemption from liner installation, air space value is not a compelling argument for evaluating
the use of ADC. However, we believe that the evaluation of ADC at the PBSL is warranted based
on the reduction in heavy equipment hours and the associated cost savings. ADC alternatives are
evaluated within the next section of the report.

1.9 Primary Heavy Equipment Analysis and Recommendations

An evaluation of the heavy equipment used at the landfill typically starts with an evaluation of the
number of hours each type of equipment is used per day. Table 1-4 summarizes hour usage on
the primary pieces of equipment used in compaction and cover activities at the landfill. Table 1-4
also includes Federal Emergency Management Agency (FEMA) equipment rates for the key
pieces of heavy equipment (Appendix 1-G). The FEMA rate covers ownership and operation costs
including depreciation, overhead, maintenance, and repairs. The FEMA rate does not include the
cost of the operator. FEMA rates are commonly used by local governments and are significantly
less than other rate books used by private contractors, such as Blue Book.
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Table 1-4. Heavy Equipment Hours and Operating Costs

FEMA
Hours | Equipment Equipment

Equipment Description Time Period Hours /IDay Hourly Rate Cost/Day
2014 Aljon 525 A Compactor 03/2014-06/2015 2,841 7.5 $225.00 $1,687.50
2010 Aljon 525J4 Compactor 03/2014-06/2015 1,266 3.3 $225.00 $742.50
Total Compactor Time 03/2014-06/2015 4,107 10.8 $225.00 $2,430.00
2014 Cat 623K Scraper 10/2014-06/2015 1,349 6.6 $130.00 $858.00
2010 Cat 623G Scraper 10/2014-06/2015 378 1.9 $130.00 $247.00
Total Scraper Time 10/2014-06/2015 1,727 8.5 $130.00 $1,105.00
2013 John Deere Loader 05/2013-06/2015 6,194 9.7 $52.00 $504.40
2006 John Deere 1050C Dozer 06/2006-06/2015 2,671 1 $135.00 $135.00

1.9.1 Compactors

As shown in Table 1-4, the PBSL runs a compactor full time on the site each day (10.8 hours/day).
The CAT Performance Manual shows that an 836-equivalent compactor is capable of handling
up to 1,000 tons/day (Appendix F). The PBSL averages nearly 700 tons/day and has days
exceeding 1,000 tons/day. According to PBSL staff, the landfill peak days are 1,200 tons/day.

While the CAT Performance Manual rates the compactor production at 1,000 tons/day for an
eight-hour day (125 tons/hour), this assumes that the operation has a tracked loader or dozer
assisting the compactor by pushing loads into thin lifts prior to compaction. Theoretically, during
an average day of 700 tons/day the compactor would only need to run 5.5 to 6 hours a day if it
had assistance pushing loads. The County needs to run the compactors nearly 11 hours a day
because the compactors are pushing the waste into place and compacting it. The only assistance
is provided by the loader at the very top and bottom of the waste fill that pushes wastes from the
tipping area onto the active face. If the County utilized a tracked dozer to push waste, the
compactor hours could be reduced.

As shown in Table 1-3, PBSL has an excellent compacted waste density based on current
procedures at PBSL. This is likely due to the additional compaction obtained by pushing the waste
with a compactor versus pushing it with a tracked machine.

The industry standard for municipal landfills is to use tracked equipment for pushing waste
(Appendix 1-F). Utilization of tracked machinery to push waste would reduce compactor hours
and could reduce overall operations costs at the facility. The County would need to experiment
with the number of hours required per day for the dozer to work in this role to determine whether
this would result in efficiency improvements, particularly for the compacted waste density.

Even if the County elects to continue to push waste with the compactor there may be opportunities
to reduce compactor hours during low tonnage months. For instance, the tonnage during the
December-February time frame historically drops off to 500 tons/day or less than half of the
production capacity of the Aljon compactors. We recommend that the County consider delaying
initiation of compactor start-up operations in December-February until mid-morning and possibly
consider closing the site an hour early during these three months. If the County reduced
compactor hours by 3 hours per day over this 3-month period (225 hour/year) that alone could
save the County over $50,000 per year.
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1.9.2 Loader

As shown in Table 1-4, the PBSL runs the Loader full time on site each day (9.7 hours/day). The
County is in the process of purchasing a second loader to serve as a backup. Use of a loader is
not a typical approach for pushing waste at the active face of the landfill. The CAT Performance
Manual (Appendix 1-F) recommends utilizing tracked equipment for pushing waste. In fact, most
landfills nationwide use a tracked dozer to push waste and augment the compactor operation. We
understand that the County uses a loader because it helps keeps the tipping decks clean. In
addition, since it has rubber tires it does not tear up the tipping decks like a track mounted machine
would. This approach works for the County, and there are some clear advantages even though it
is not an industry standard.

One reason tracked machinery is used to push waste is that they are often needed so the
compactor can keep up with the waste compaction. As discussed in the previous section, the
landfill compactors are comfortably within their operating tonnage production rate, which allows
time for the compactor to push waste. The effectiveness of the PBSL approach is proven by the
outstanding compacted waste density the County is achieving. Therefore, a dozer is not needed
to maintain the landfilling production rate at this site. The other reason for pushing with tracked
equipment is that it can reduce the amount of time on the compactor. This would in turn increase
time on the dozer. Therefore, if the County is interested in exploring pushing with tracked
equipment, we recommend that a trial can be conducted to compare the effectiveness and costs
of this method to the County’s current method.

If the County stays with the current methods and the tonnage continues to increase, the County
will eventually need to operate the second compactor more frequently to handle the waste
volume.

The County is achieving good compaction results with the Loader/Compactor combination so we
accept this as a suitable approach for landfill operation. However, the County may want to
experiment with utilizing the dozer in an effort to reduce compactor hours. If the County elected
to move to pushing with the dozer, the purchase of the second loader could be delayed.

1.9.3 Tracked Dozer

PBSL has a 2006 John Deere 1050C Crawler Dozer. The dozer is used sporadically for ripping
in the borrow areas, pulling out stuck equipment, and miscellaneous site improvements projects.
With the minimal hours placed on this piece of equipment it should continue to serve the County
for many years to come. If the County elected to push waste with the dozer, this would
dramatically increase the number of hours used per year on this equipment.

1.9.4 Scrapers/Alternative Daily Cover (ADC)

As shown in Table 1-4, the PBSL runs the scrapers nearly full time on site each day (8.5
hours/day). The paddle wheel scrapers work well for bulk excavation of the soil materials in the
borrow areas. Occasionally the County does need to rip the borrow areas with the dozer when
more consolidated material is encountered. Utilizing the scrapers to place daily cover material is
an effective approach, but it does result in high soil usage. As discussed previously, the
characteristics of the cover soil material drive this approach.

The biggest question is whether or not it would be more cost effective for the County to use ADC
rather than daily soil cover. The PBSL currently runs at a 2.22:1 waste-to-soil ratio. Facilities of
similar size that use ADC are typically able to achieve a waste-to-soil ratio of 5:1 to 6:1. Table 1-
5 compares annual scraper usage and operating costs under the current operation with an
operation that utilizes ADC and obtains a 5:1 waste-to-soil ratio.
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Table 1-5. Equipment Comparison between Daily Soil Cover and Alternative Daily Cover

Annual FEMA
Waste Soil Annual Scraper Annual
to Soil | Volume | Scraper Hourly Scraper
Cover Type Ratio (CY) Hours Rate Costs
Current Daily Soil Cover Operations 2.22:1 113,000 2,600 $130 $338,000
Alternative Daily Cover 5:1 50,000 1,150 $130 $149,500
Annual Scraper Use Savings with Alternative Daily Cover $188,500

Table 1-5 indicates that the County could realize significant costs on the scraper by implementing
ADC. Both spray-on ADCs and tarp systems are commonly used for landfills this size. The FEMA
hourly rates in Table 1-5 do not include operator labor.

With a spray-on ADC system, the County would purchase a trailer-mounted hydro-seeder and
the spray-on products (TopCoat and Posi-Shell are the most common). The spray-on products
take approximately one hour to mix, spray on, and clean the equipment. For labor costs, we used
an estimated loaded labor rate of $35/hour. Table 1-6 shows that the County could save
approximately $150,000 per year by implementing a spray-on ADC system.

Table 1-6. Estimated Annual Cost Savings Using a Spray-On ADC System

Item Cost (Savings)
Spray-On Product $75,000
Sprayer Purchase ($50,000 spread over 10 years) $5,000
Spray-on Labor (1hr/day) $10,700
Labor Savings Scraper (1,450 hours) -$50,800
Equipment Savings Scraper -$188,500
Estimated Annual Savings -$148,600

Another ADC option is a tarp system. A 100 foot x 100 foot tarp would be adequate to cover the
current active face operated by the County. Deployment of the tarp includes utilizing a dozer to
pull the tarp into place after the surface has been well compacted to reduce items which could
protrude and damage the tarp. The tarp would need to be anchored with tires and/or soil on the
leading edge facing the wind direction. The tarp would then need to be removed each day as well.
As shown in Table 1-7, the tarp purchase is a small fraction of the overall costs for this alternative.
Table 1-7 shows that the County could save approximately $140,000 per year with a tarp system.
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Table 1-7. Estimated Annual Cost Savings Using a Tarp System

Item Cost (Savings)
Tarps (1 per year) $4,000
Dozer Deployment and Removal of Tarp (1.5 hr./day — 459 hrs. x $135/hour) $62,000
Tarp Labor (3hr/day — Includes Dozer Operator plus helper 1.5 hour/day) $32,000
Tarp Repair Labor (40 hours/year — Sewing and Miscellaneous Repair) $1,400
Labor Savings Scraper (1,450 hours) -$50,800
Equipment Savings Scraper -$188,500
Estimated Annual Savings -$140,000

Another alternative for ADC is to use tarp deployment equipment like a Tarpomatic, which is a
framed mechanical tarp roller that is easily mounted to the front end of the compactor or dozer at
the end of the day. The advantages of this system is that the tarps are rolled out and rolled in
rather than dragged across the surface of the active face, which increases the life of the tarp to
two years. In addition, the tarps are weighted to improve their performance in the wind. The tarp
deployment and removal is also quicker with the Tarpomatic. The tarp dimensions are limited to
40 feet wide so the County would need 3 — 40 foot x 100 foot tarps. Table 1-8 shows the County
could save approximately $170,000 per year with a Tarpomatic system.

Table 1-8. Estimated Annual Cost Savings Using a Tarpomatic System

Item Cost (Savings)
Tarps (3 which need replacement every 2 years — 1.5 tarps per year) $9,000
Dozer Deployment and Removal of Tarps (1 hr./day — 306 hrs. x $135/hour) $41,300
Tarp Labor (1hr/day — Dozer Operator 1 hour/day) $10,700
Tarpomatic ($65,000 purchase with 15 year life - $4,300/year) $4,300
Tarpomatic and Tarp Repairs (80 hours/year) $2,800
Labor Savings Scraper (1,450 hours) -$50,800
Equipment Savings Scraper -$188,500
Estimated Annual Savings -$171,200

There are advantages and disadvantages of each of these ADC systems that should be
considered during the choice of an ADC system. As shown in the analysis, the annual cost savings
of all three ADC systems are very similar. We recommend the County implement one of these
ADC systems. We also recommend the County tour facilities that use each one of these
alternatives before making a decision on the preferred ADC alternative for the Pickles Butte
Sanitary Landfill.

1.10 Supplementary Equipment

The PBSL has an excellent complement of equipment needed to operate the landfill. The entire
equipment list is included in Appendix G. Equipment includes:

=  Two water trucks

=  Vacuum truck
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= Fuel tender/trailer

= Backhoe

= Magnetic Sweeper

» Roll-off Truck

= Motor grader

= Several pick-up trucks

All of this equipment is in relatively good condition and well maintained. This equipment provides
all the capability the PBSL needs at this time.

1.11 Litter Control/Dust Control

The County has a covered waste load ordinance. It is enforced by three deputized officers who
work as Code Enforcement for the Landfill. They cite customers for uncovered loads and littering.
The Code Enforcement employees also supervise County Inmate crews that pick litter at the
facility on nearly a daily basis. Code Enforcement also investigates illegal dumps in the County.

Litter control infrastructure consists of a 12-15 foot high woven-wire perimeter fence, which
provides the primary control of windblown litter at the landfill perimeter. The County also uses
smaller intermediate fencing within the landfill as well as portable litter screens to control litter to
the working areas to extent possible.
Finally, the County has a vacuum truck it
uses for bulk litter pick-up on-site. The
County litter control system is well
organized and executed.

Dust control is limited to periodic watering
of the primary access roads near the tipping
area and the tipping area itself. Given the
dry nature of the soils and the arid climate it
would be difficult to expand dust control
operations to the soil borrow areas. In our
opinion, the current dust control operations
are adequate because there are no

WatesTiuskiwm Ton Pk Eglr?(;ﬁlms within close proximity of the

et i

1.12 Special Wastes

Special Wastes and their handling are discussed in detail within the Operations and Maintenance
Manual (CCSW, 2012). A few wastes of interest are discussed below. As discussed earlier, the
County should investigate alternatives for increasing the amount of diverted waste.

1.12.1 Asbestos

The County has chosen to comply with the asbestos rules by stating that the entire waste footprint
has asbestos rather than document the exact location of each load of asbestos via a legal survey.
The O&M Manual describes the paperwork and acceptance criteria for asbestos-containing
material in detail. This is an acceptable approach and there are no additional recommendations
at this time.
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1.12.2 Clean Wood Waste

Clean wood waste is directed to a separate area
where a private contractor processes it. The
Contractor grinds the waste and hauls it off site
for $24.50/ton. This results in a significant
amount of material diversion from the landfill.
The tub grinder is located such that the danger
from flying debris is minimized. This is an
acceptable approach for diversion of wood
wastes. A second option would be to consider
using this material to help stabilize the final and
intermediate cover slopes to help establish
vegetation. A third option would be to
incorporate this material with biosolids for

Wood Processing

composting, if the County elects to accept
biosolids.

1.12.3 Tires

The Landfill accepts tires and stockpiles them at
a designated location. Tires are removed from
the wheels, and the steel and aluminum wheels
are recycled. Whole tires are placed in a trailer
owned by a private contractor. When the trailer
is full, the tires are taken away by the contractor
whom the County pays $130/ton. Customers are
charged by the tire to fund this disposal
arrangement. Idaho law prevents the disposal of
whole tires within the landfill. This is a
reasonable approach for tire disposal and we
have no recommendations.

1.12.4 White Goods

White goods are accepted by the County and stockpiled in a separate area on the landfill property.
Once enough white goods are stockpiled, a private recycling vendor is brought in to crush the
material and haul it away. The County staff removes Freon from appliances and sells it to a
recycler. The County keeps the required Freon removal paperwork on site as required by law.
This is an acceptable approach and we have no recommendations.

Tire Recycling Area

1.12.5 Household Hazardous Waste

The landfill does not have a household hazardous waste (HHW) collection program. The County
does collect some used paint from customers. The County is budgeting $150,000 to conduct two
household hazardous waste collection events for the next fiscal year. Long term the County may
want to consider constructing a household hazardous waste collection facility on-site. The
success and response to the HHW collection events will help the County decide if this is
worthwhile.

1.13 Support Infrastructure

Support infrastructure consists of buildings, roads, and utilities. The original shop building and
support complex was on the northwest portion of the property. This was abandoned in the mid-
1990’s. We understand that most of the current facilities, including the office, scale facilities, shop
building, paved entrance roads, and equipment shed were constructed between 1995 and 1998.
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This infrastructure is less than 20 years old and generally in good condition. A brief description of
each element of infrastructure is discussed below.

1.13.1 Office Building

This building contains the Solid Waste Director, Code Enforcement Supervisor, and
Administrative Supervisor’s offices. It also houses all the landfill records. It has a meeting room
and is in good condition. No improvements were identified for the short term for this building.

1.13.2 Scalehouses

The scalehouses are both in good condition. The County is replacing the transaction windows in
the lower scalehouse with automated windows. The Fee Collectors struggle with keeping eye
contact with the customers while they are entering data. Improving the transaction window area
to accommodate the Fee Collector’s workstations would be a significant improvement and would
improve work efficiency.

The original scales are approximately twenty years old, so the County will need to look at
replacement or major rehabilitation within 5 to 10 years, and include this effort in the CIP
recommended in Section 6. The next time the scales are serviced, the County should request that
the service company conduct a detailed inspection of each scale’s condition and estimate the
remaining service life.

1.13.3 Shop Building

The shop building has two equipment bays, restrooms, break area, locker room, and storage
space. The equipment bays include overhead doors so that equipment can be brought in for
servicing. One equipment bay is equipped with a
rail system cast into the floor so that the
compactor and dozer can be brought inside
without significantly damaging the concrete floor.
The County does all the regular preventive
maintenance on its landfill equipment as well as
repair work. It does not do major rebuild projects
on the equipment. The County has the
equipment required so that it can service its own
tires. The work area is equipped with a 10-ton
overhead crane. The building was designed so
that another work bay could be added relatively
easily. However, at this time County staff felt that
two service bays were adequate for their needs.

Shop Building

A few deficiencies and wish list items were noted for the shop building as follows:

» The entire work bay area is serviced by one fan and louver. In hot weather, it is quite hot
in the shop building, particularly when working with engines and welding equipment. The
County should evaluate an enhanced cooling/fan system for the main shop working area,
and incorporate into the CIP.

» The radiant heat system is marginal during the winter, and the County uses a significant
amount of propane to keep the building heated. The County may want to evaluate a waste
oil burner as an alternate heat source and whether the waste oil collected on site would
provide an adequate amount of fuel. If viable, this could reduce the fuel costs to heat the
building.

= Currently the shop is outfitted with bulk hydraulic oil stations with above ground storage
tanks that range in size between 137 gallons to 240 gallons. The county has indicated that
they plan to transition to 55 gallon drums to more efficiently service all the equipment on
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site. Based on the oil storage capacity on site, the site may need a Spill Prevention and
Control and Countermeasure (SPCC) plan as defined in 40 CFR 112 to be developed,
which would provide guidance on whether or not secondary containment would be
required.

= An outdoor plug-in station for equipment for use during cold weather operations was
mentioned as a desired upgrade.

1.13.4 Shed Building

The shed building provides cold storage and houses the inmate work crew equipment. This
building is in relatively good condition and no improvements are needed at this time. If the County
needed more storage space, this building could be modified to be enclosed.

1.13.5 Caretaker House

The County owns a house south of the Office Building with its own access off Missouri Avenue.
The caretaker provides off-hour security for the
facility in exchange for reduced rent.

1.13.6 Bulk Fuel Station

The site has a 6000-gallon diesel and a 1000-
gallon gasoline double lined AST. The fuel tanks
appear to be in good condition. An SPCC plan
should be in place because the storage capacity
is greater than 1320 gallons. The site may qualify
as a Tier 1 facility and be eligible for self-
certification because the total capacity at the site
is less than 10,000 gallons. We recommend
verifying that if a plan has been developed, that
it is current (regulations require plans to be Bulk Fuel Station
updated be updated every five years), and that it
reflects current conditions at the facility.

1.13.7 Wash Down Bay

The County has an outside wash down concrete
bay with pressurized water for washing
equipment. Wash down water run-off flows to a
stormwater pond, which accommodates run-off
from the operations support area. Because fuels,
waste, and hydraulic oil run-off from this wash bay,
we recommend the County install an oil/water
separator prior to discharge to the stormwater
pond.

1.13.8 Water System Wash Down Bay

The water supply is provided by a deep well
located east of the Shop Building. The well fills a buried 40,000 gallon storage tank located
immediately west of the Office building. This provides water for flushing, sinks, and showers.
Bottled water is provided for employees to drink. The water supply also feeds a fire hydrant
located near the Shop Building that can be used for fire suppression. The fire hydrant can deliver
between 500 to 650 gpm depending on the static water level within the storage tank. There is also
a septic tank/cistern located next to the main storage tank, which the County uses to water the
lawn at the office. More information about the water system is provided within the O&M Manual.
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The County does have public restrooms for customers. The water system is regulated as a non-
community transient water system by the State of Idaho. As a result, the County is required to
regularly test for nitrates and bacterial contamination of the water supply.

This system is working well and no improvements are needed at this time.

1.13.9 Wastewater Systems

Each building that has a bathroom, sink, and/or shower is equipped with its own septic tank and
drainfield. The County has as-constructed records of the design and location of these facilities.
This system is working well and no improvements are needed at this time.

1.14 Fill Plan

The approved fill plan for the Landfill is not well documented. The 1994 Design Report (Holladay,
1994a) includes a drawing of the waste design boundary and several cross sections that are
difficult to interpret.

The waste design boundary shown in the 1994 Design Report has been modified by the actual
operation. The 1994 boundary showed the southern and eastern limits being defined by the top
ridgeline of three coulees. Since that time, the County has “rounded off’ the eastern and southern
boundaries with a footprint that is larger than that shown on the 1994 documents. This “rounded
design boundary” is shown on Figure 10 of the 1997 Status Report (Holladay, 1998a), which was
never submitted to the DEQ. This “rounded boundary” is similar to the current waste limit;
however, the County has expanded the waste footprint significantly to the east as shown on
Figure 1-1. The current waste limit covers 74.2 acres. The design boundary will need to be
updated when the new fill plan is submitted to the DEQ. There is also concern that the eastern
boundary of the waste limits may extend slightly past the site certification boundary. We
recommend the County discuss this issue with DEQ staff to determine if any action needs to be
taken on this issue.

As discussed earlier the County is constructing 15 to 20 foot high lifts. In recent history, the lifts
have progressed from north to south. The crew grades each lift so that positive drainage is
maintained across the top deck from east to west. Storm water control benches have been
constructed every 20 to 40 feet of elevation along the western fill slope. The stormwater control
benches direct water southward to a main run-off control ditch along the western limit of the waste.
The benches also provide vehicle access.

In the absence of a fill plan design, the County
has developed a conceptual plan for the
completion of the facility fill within the design
boundary. A description of that plan follows.
First, the County currently is placing the last full
lift (15’-20°) within the southern third of the
existing waste footprint. Once that lift is
complete one more partial lift will placed on the
waste footprint. The northern third of the current
landfill top deck matches elevation of the historic
eastern ridgeline. The Landfill Director does not
want to place any additional waste in this area
Top Deck Looking Southeast toward Historic East Ridge because the next lift would be visible from
across the eastern boundary. This is a condition
he wants to avoid or at least delay. This final lift would cover approximately two-thirds of the
existing waste footprint and would be constructed to match the elevation of the historic ridgeline
and avoid a direct line of sight to the east. For the purposes of discussion, this has been termed
Phase 1.
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Phase 2 would consist of filling a triangular
area northwest of the existing fill footprint. This
area is within the design boundary and
represents a significant volume of waste
disposal because of the overlapping air space
created over the existing waste footprint. One
reason the County wants to fill this area next is
there is a large (approximately 60 feet high)
historic waste slope that was constructed at
approximately 1:1. Placing fill in this area
would effectively buttress this waste slope. A
cursory examination of the slope did not reveal
any indications of recent slope movement or % _
instability. However, the County does need to Phase 2/Historic Waste Slope
periodically repair erosion damage on this
slope because of the extreme slope.

The Old Shop area was located in the Phase 2
footprint. The shop had a water supply well in this
area (PB-1) which appears to have been properly
abandoned (Appendix 1-H). We looked in the
field to see if we could find the well but were
unsuccessful. We were provided with a list of
wells and coordinates including PB-1. We
recommended that the County surveyor, if
available, identify the well location on the ground
and the County make sure that no excavation
occurs in this area during the development of
Phase 2.

Phase 3 West Borrow Area

Phase 3 would consist of filling the current soil
borrow area in the southwest portion of the
design boundary. This fill would provide significant overlap of the western portion of the existing
waste footprint. With the completion of Phase 3, the existing design boundary’s air space would
be exhausted unless the County decided to fill again on the top deck and expose the site visually
on the east side. The other argument for this approach is that it maximizes the amount of time
that County can stay on the existing design boundary, which is where the perimeter fence is
constructed. The County wants to maximize the length of time that the public can use the OHV
area in Jubilee Park west of the fenced boundary.

As discussed previously, the County has conducted hydrogeologic investigations for future
expansion of the landfill. Once we complete our estimates of remaining capacity and life under
the conceptual lift design task we will make recommendations on when the County should pursue
the design and submittal of the expansion area.
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1.15 Stormwater Run-On/Run-Off Control

o

Typical Stormwater Bench/Equipment Road

Main Stormwater Ditch Repair

The site has essentially no run-on control; however, it is unnecessary for the most part. The
justification is as follows. First the eastern waste boundary is being filled to match the historic
ridgeline so all stormwater along this side drains to the east rather than onto the waste. The
western side is filled above grade so run-on cannot happen on that side. The northern boundary
drains primarily west so the potential for run-on here is quite minimal. The southern boundary
does technically need run-on control, however once the current lift is extended to the fill boundary,
the waste slope will effectively prevent run-on. Phases 2 and 3 will require the construction of run-
on control.

Run-off control works as follows. The crew
grades each lift so that positive drainage is
maintained across the top deck from east to
west. Storm water control benches have been
constructed every 20 to 40 feet of elevation
along the western fill slope. The stormwater
control benches direct water southward to a
main run-off control ditch along the western limit
of the waste. The benches also provide vehicle
access. The main stormwater ditch runs
north/northwest to a small sedimentation pond.
From there the water goes through a culvert to a
large stormwater pond, which is located outside
the fence in an area that has public access.

The stormwater pond has never discharged according to County staff. According to the design
report documents, this facility was designed for total retention. The County does not have an
Industrial Stormwater Discharge Permit or SWPPP. However, the County has constructed a new
stormwater pond southeast of the current pond. The County would like to direct water to this pond
because it is inside the fenced boundary and would eliminate the concern about motorcycle/ATV
riders getting stuck in the pond. We agree that moving the stormwater facility inside the fence is
a good idea. The County would keep the existing pond in case the new pond overfilled. This would
provide additional capacity to avoid a stormwater discharge off the site.
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At the time of our inspection, the County was
repairing erosion damage to the main stormwater
ditch. The sediment pond had filled in from the
last event and needed to be cleaned out. The fill
slopes and other minor run-off control ditches did
not show any erosion damage except the large
1:1 slope referenced earlier.

There is also a smaller stormwater pond on the
east side which controls run-off from the
operational support area including shop building,
wash down bay, and other support facilities. A
detailed analysis of the adequacy of the existing

storm water system is presented in Section 7 of e =
this report. New Stormwater Pond

1.16 Summary of Recommendations for Landfill Operations
The following is a summary of recommendations for the County developed in this report:
1) Update and resubmit the Operations and Maintenance Plan by December 2015.

2) Upgrade the transfer site to comply with International Building Code by installing a guard
barrier or reducing the drop-off to less than 30 inches.

3) Run the compactor three hours less per day from December to February. This would be
accomplished by delaying compactor start-up until mid-morning and closing the site one
hour early. Annual cost savings from this measure are projected to be over $50,000/year.

4) Implement an ADC system and only place soil cover once a week. Annual cost savings
are estimated to be approximately $130,000 to $170,000/year.

5) Consider conduct a waste characterization and diversion study in the long term.

6) Consider using processed wood waste for final and intermediate cover stabilization and
vegetation. Also, consider using processed wood wastes for co-composting with biosolids.

7) Evaluate the condition of the scales and estimate their remaining service life.
8) Implement the five improvements for the shop building as discussed within this report

9) Improve the Fee Collector workstations for more efficient operation and communication
with customers.

10) Install an oil/water separator for the wash down bay.
11) Verify that facility has up-to-date SPCC plan for bulk fuel storage.

12) Discuss potential infringement of the eastern site certification boundary with the DEQ to
determine if any measures need to be undertaken to address this issue.

13) Develop a fill plan design for completing the existing waste design boundary and submit
to DEQ for approval.

14) Obtain DEQ approval for diversion of stormwater run-off to the new stormwater detention
pond.

15) Prepare a 5 to 10 year Capital Improvements Plan (CIP) for the landfill. The CIP would
itemize major equipment and capital expenditures over the planning period and would be
a valuable financial planning tool for the County in the future.
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16) Establish equipment and capital reserve accounts (sinking funds) for future major
expenditures identified in CIP.

1.17 Operations Assessment Conclusions

The Pickles Butte Sanitary Landfill is a well-operated and maintained facility. We compliment the
landfill management and staff on the obvious care and attention to detail they provide. The site is
very clean and is a tremendous asset to the residents of Canyon County. This public-owned
facility provides low-cost, environmentally sound solid waste disposal to the residents. In addition,
the County has shown excellent planning and forward thinking with the purchase of surrounding
property and site certification of a large boundary. This additional property insures the public-
owned facility will remain a valuable asset to Canyon County for many decades to come.

1.18 Personnel Interviewed

1) David Loper, Landfill Director

N

Rick Boyd, Landfill Supervisor

W

Kirk McGee, Mechanic

)

)

) Debbie Jenks, Administrative Supervisor

)

) Fee Collectors (Scalehouse attendants) several

(9}
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2.0 GROUNDWATER EVALUATION

The purpose of the groundwater evaluation presented in this section of the report is to review the
geology, stratigraphy, groundwater flow characteristics, groundwater composition, and
groundwater sampling program around and beneath the Pickles Butte Sanitary Landfill (referred
to as PBSL or “the Landfill’). Groundwater at the Landfill has a unique chemistry and is greater
than 400 feet deep. The potential for impacts to groundwater from the Landfill are low because of
the depth to groundwater and the geologic stratigraphy. Canyon County has been granted a
waiver for conducting groundwater monitoring at the Landfill, but elects to conduct semi-annual
monitoring on a voluntary basis. Metals at concentrations above the laboratory detection limits
have been observed, the county wishes to establish background concentrations at the site.
Groundwater sampling reports and previous studies have been reviewed, and where appropriate,
groundwater data have been put into electronic form for analysis.

2.1 Previous Investigations

Two previous studies researched and investigated the geology, stratigraphy, and groundwater
flow characteristics near to and beneath the Landfill. The first of these was conducted by Holladay
Engineering Company (Holladay) beginning in 1992. The results are summarized in a report titled
Hydrogeologic Characterization, Ground Water Monitoring Plan, and Facility Design, Pickles
Butte Sanitary Landfill (Holladay, 1994a). This report was the initial status report for the Landfill,
and was commissioned by Canyon County for the Landfill to comply with Title 39, Chapter 74 of
the Idaho Solid Waste Facility Act.

The second primary investigation to study subsurface conditions was conducted by Daniel B.
Stephens & Associates, (DBS&A) beginning in 2011. The results were summarized in two reports:
Hydrogeologic Characterization Report, Pickles Butte Sanitary Landfill (DBS&A, 2014a), and
Monitor Well Installation, Pickles Butte Sanitary Landfill (DBS&A, 2014b). The Holladay and
DBS&A reports have been reviewed to assess the current groundwater monitoring program
relative to known groundwater conditions, area geology, and stratigraphy. A brief summary of the
work conducted and findings from the previous investigations is presented below, along with
recommendations where appropriate.

2.1.1 Holladay Engineering Company Investigation

The investigations by Holladay were conducted between 1992 and 1994. Subsurface activities
included excavating trenches to identity a potential fault zone, drilling one boring using core drilling
to collect continuous samples (designated PB-2), drilling six rotary borings (designated PB-3
through PB-8), installing one piezometer, installing six monitoring wells, conducting geophysical
logging of an existing well and at three of the drilling locations, and conducting methane
monitoring. Their investigation also included collecting numerous soil/core samples for the testing
of various physical parameters. Holladay installed two additional monitoring wells (PB-9 and PB-
10) in 1995.

2.1.2 DBS&A Investigation

The field investigation by DBS&A was conducted between May and December 2011. Their
subsurface activities included installing five additional monitoring wells (designated PB-11
through PB-15). They also submitted over 50 core samples for testing of various physical
parameters and/or hydraulic properties.
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2.2 Geology

2.2.1 Area Geology

The regional geology of the Canyon County area is briefly described here to provide a basic
framework for the stratigraphy discussed in the next section. The reports described above can be
referenced for more thorough descriptions of area geology.

The Pickles Butte area of Canyon County is located in the western portion of the Snake River
Plain. The Snake River Plain is a broad structural depression that extends across southern Idaho.
The axis of the western Snake River Plain is oriented in a northwesterly/southeasterly direction;
this part of the Plain is about 35 miles wide and is bounded on the northeast and southwest by a
series of northwest-trending normal faults. Through this series of faults, the center of the basin
dropped relative to the margins by several thousand feet. Some downwarping may have also
occurred that contributed to the structural depression (Swirydczuk, et. al., 1982). The shape of
the basin can be described as arcuate, or arc shaped, when viewed in both cross section and
plan views. The Landfill is located near the center of the plain.

The basin or depression created by the faulting has been filled over the past several million years
by igneous rocks, lacustrine (lake deposited) and fluvial (river deposited) sediments, to depths of
possibly greater than 20,000 feet (Mabey, 1982). Most notable among the more recent
sedimentary materials that have filled the basin are those belonging to the ldaho Group, chiefly
the Glenns Ferry Formation. The sediments that comprise the Glenns Ferry Formation mainly
include sand, silt, and clay deposited in lacustrine and deltaic environments. Several ash layers
have also been identified with the Glenns Ferry Formation (Swirydczuk, et. al., 1981). The Glenns
Ferry Formation near the Landfill area may be over 2000 feet thick (IDWR, 1981).

Younger sedimentary and igneous materials of the Idaho Group have been deposited in the plain
above the Glenns Ferry Formation. Geologic mapping by Anderson and Wood (in IDWR, 1981)
identified two formations near the Landfill that are present above the Glenns Ferry Formation: the
Tuana Gravels and the Bruneau Formation. The Tuana Gravels are mostly poorly sorted and
coarse grained, with cobbles up to several inches in diameter. These coarser grained sediments
are interbedded with finer grained layers of sand and silt. The Bruneau Formation is
predominantly fine-grained sediments interbedded with basalt flows.

2.2.2 Stratigraphy

Subsurface investigation activities were not conducted for this report. The descriptions of the
geologic conditions located at and beneath the Landfill that are presented below are taken from
the work conducted by Holladay and DBS&A as described in their 1994 and 2014 reports.

A relatively thin layer of basalt belonging to the Bruneau Formation is present on the top of Pickles
Butte and on parts of the upper rim of Deadhorse Canyon north of the Landfill. Available
information does not indicate that this material is present within the boundaries of the Landfill. It
appears that only boring PB-13, drilled on Pickles Butte in the area southeast of the active Landfill,
encountered this material. The basalt overlies sand and gravel of the Tuana Gravel formation.
According to the DBS&A report (2014a), the Tuana Gravel is present at the Landfill area only on
the upper part of Pickles Butte and in the northeastern rim of Deadhorse Canyon. It was
encountered during the drilling of borings PB-13, PB-14, and PB-15. These three borings were
drilled in the area near the southern edge of the active Landfill, in an area where the natural
topographic surface is higher than in other areas of the project. The observation of the limited
spatial presence the Tuana Gravel in the project area is generally consistent with the geologic
map produced by Anderson and Wood (in IDWR, 1981). That map shows that Tuana Gravels are
near the southern boundary of the active Landfill, but that the contact is uncertain. The map also
shows that they are also present in the eastern part of the active Landfill.
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Upper (younger) Glenns Ferry Formation soils are the majority of geologic materials exposed on
Pickles Butte and in the walls of Deadhorse Canyon to the north. The Glenns Ferry Formation
extends beneath the Landfill beyond the total depths explored by Holladay and DBS&A.
Information gathered during their drilling indicates that the textural composition and physical
properties of the Glenns Ferry Formation vary with depth. In general, the material becomes finer
grained and more consolidated or indurated with increasing depth. The properties also vary
laterally, and the Holladay report mentioned that the lithification in correlating beds was seen to
vary between borings.

The upper part of the Glenns Ferry Formation encountered in the borings is comprised primarily
of sand and silt. DBS&A described the sand beds as ranging from poorly to well sorted, from very
fine grained to coarse-grained, and having little or no consolidated structure to a well-lithified
sandstone. The grain size of the upper Glenns Ferry Formation tends to decrease with depth, and
in the lower depths explored the Glenns Ferry Formation consists primarily of silistone or
claystone.

A laterally extensive confining layer in the Glenns Ferry Formation is present beneath the Landfill
at depths ranging from 150 to 500 feet. DBS&A describes the change between the confining layer
and the sediments above it as “abrupt,” therefore its presence across the area is well defined.
This layer is usually described as a siltstone or claystone on the lithologic logs. Contained within
this layer is a boundary at which the sediments below were deposited in an anoxic or oxygen
deficient state. This condition gives them a characteristic blue green or blue grey color. This
distinguishing characteristic is easily seen, so the layer is often referred to as the “blue clay,” and
can be identified on boring logs and traced laterally across the entire Landfill area.

The confining layer is hundreds of feet thick as evidenced by observation and core samples from
the Holladay and DBS&A investigations. The confining layer slopes or dips to the northeast with
a gradient of about 0.06 foot per foot.

The saturated hydraulic conductivity (Ksat)of the confining layer ranges from about 10 to 10°
centimeters per second (cm/sec) based on testing conducted on core samples collected during
the Holladay investigation,. Core samples were also collected during the DBS&A investigation;
Ksat values averaged about 4x10-% cm/sec, with a range from about 10 to 10-° cm/sec. Movement
of groundwater through the confining layer is thus interpreted to be very slow.

2.2.3 Methane

Holladay conducted limited methane monitoring during their investigation using field screening
techniques. They reported that during drilling; only location PB-5 yielded a detectable amount of
methane, and this was after the boring had advanced into the clay unit at 620 feet deep. The
recorded value was 21% of the lower explosive limit (LEL). They further reported that methane
was detected within the casing of monitoring well PB-3 after it had been capped for months. Two
readings specifically mentioned were 11% LEL and 44% LEL. Their interpretation was that the
methane was naturally occurring based on the lithology and depth of the well screens in relation
to the Landfill. This is supported by a study conducted by Idaho National Laboratory for the city
of Marsing, Idaho on how to capture and utilize the naturally occurring methane found in the city’s
groundwater wells (Orme, et. al., 2012). The city of Marsing is located approximately seven miles
northwest of the landfill, and is in a geologically similar area. The concentration of methane in the
wells in Marsing varied between 0.2% to 95% methane, with an average methane concentration
from six wells of 49%. In the DBS&A report, it indicated that abundant organic matter was present
in the fine-grained sediments at depth, which “results in a detectable amount of natural methane
production.” Therefore, based on the local geology and correlation of methane with sediments at
the site, the methane at the site is predominately from naturally occurring sources. Tetra Tech
recommends that the groundwater monitoring caps at the site be modified or replaced to allow
the methane to naturally vent for several reasons. First, this would increase the safety at the site
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during routine groundwater monitoring, since the wells would not be opened under positive
pressure. Second, if landfill gas ever does enter the well it would be better not to have the well
under positive pressure, which would increase the chance of the landfill gas influencing
groundwater. Finally, this would eliminate the need to monitor methane during groundwater
sampling, and help prevent confusion between the natural methane production and potential
methane production from the landfill.

2.2.4 Groundwater Conditions

Groundwater conditions across the Landfill area are somewhat variable. Holladay identified three
water bearing zones during a literature review and their investigation, and referred to them as UA,
MA, and BA, for Upper Aquifer, Middle Aquifer, and Bottom Aquifer. It should be noted that while
these names may correspond to subsurface intervals that produce water, they are not necessarily
to be considered aquifers because of low production rates or quality concerns. DBS&A
acknowledged the naming convention used by Holladay, and used similar reference names in
their 2014 report (uppermost-unconfined aquifer or unconfined aquifer, middle confined aquifer,
or confined aquifer, and bottom aquifer). As with the site stratigraphy, a field investigation to study
groundwater conditions was not conducted for this report. Instead, the information presented here
has been gleaned from the Holladay and DBS&A reports.

Both reports indicated that monitoring wells were screened to characterize the first groundwater
encountered at each location. The uppermost aquifer or upper unconfined aquifer was
characterized at Holladay monitoring wells PB-5, PB-6, PB-7, PB-9, and PB-10. This water
bearing zone is not present beneath the entire Landfill area; it is limited to the area at the northeast
corner of the active Landfill and certification area. The wells set in this zone encountered water
between about 490 to 535 feet deep, or between elevations of about 2330 and 2400 feet above
mean sea level. The saturated thickness of sediments within the unconfined aquifer is on the
order of tens of feet, with groundwater present at depths ranging from about 500 to 550 feet deep.
These depths increased about eight to ten feet between 1995 and 2015. Groundwater flows to
the northeast with a hydraulic gradient that is similar to the slope of the top of the confining layer
(DBS&A, 2014a).

The southwestern boundary of the unconfined system appears to coincide with the approximate
location of a possible northwest trending fault system that runs through the northeastern part of
the Landfill, as shown on the geologic map from Anderson and Wood (in IDWR, 1981). This spatial
relationship may only be coincidental; however, as neither the Holladay nor DBS&A investigations
were able to provide geologic evidence that the fault system provides a barrier to groundwater
flow or a source of groundwater in the unconfined system (DBS&A, 2014a). The Holladay
investigation included excavating three trenches six to ten feet deep, and 150 to 200 feet long to
look for evidence of concealed faulting. They reported that no evidence of faulting beneath the
overburden materials was seen (Holladay, 1994a).

The confined aquifer is located within the blue clay unit and appears to underlie the entire Landfill.
It is characterized by Holladay wells PB-3, PB-4, PB-8 and by DBS&A wells PB-11 through PB-
15. The depth to the water bearing zone ranges from over 300 feet to almost 900 feet.
Observations during the investigation indicated that water within the confining layer is present in
deeper fractures within that unit. DBS&A’s interpretation was that the material is more indurated
with depth and can support open fractures, while the shallower parts of it are more plastic and not
able to support open fractures (DBS&A, 2014a). Table 2-1 includes well completion and basic
stratigraphic information.
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Table 2-1. Summary of Monitoring Well Information

Depth to . Depth to
Well Groundwater Screened Top of L1l Depth First | potentiometric
. . Depth Water Surface*
Number Source Interval(s) | Confining Drilled | Encountered urrace
Layer (April 2015)
Glenns Ferry Fm - 340-350,
PB-3 Confinin ?a or 410-420, 263 860 410 418.65
g Lay 520-530
Glenns Ferry Fm - 560 - 575,
PB-4 Confining Layer 605 - 620 422 640 565 - 630 557.48
PB-5 Tuana Gravel 512.5-522.5 630 660 517 Dry
PB-6 Tuana Gravel 487.5-497.5 620 700 490 504.87
PB-7 Tuana Gravel 535 - 555 540 610 535 547 .46
pg-g | ClennsFerryFm- 1 400 407 240 420 380 290.27
Confining Layer
PB-9 Tuana Gravel 508 - 543 510** 544 Unknown 525.55
PB-10 Tuana Gravel 504 - 534 515** 560 Unknown 522.1
pp-11 | GlemsFerry Fm-1 5/ 400 200 420 350 - 400 293.69
Confining Layer
pp-12 | ClennsFemyFm- | q 540 140 555 500 - 560 309.58
Confining Layer
pp-13 | GlennsFerry Fm - a4 900 545 923 850 - 900 733.55
Confining Layer
pp-14 | ClennsFemyFm- | o/5 905 522 923 800 - 840 717.56
Confining Layer
pp-15 | ClemnsFeryFm- 1 24, g50 565 870 800 - 860 657.85
Confining Layer

Measurements are in feet and referenced to ground surface except as noted
*Referenced to top of casing, typically about 2 feet higher than ground surface
**Based on interpretation from driller's log

2.2.5 Areas of Potential Recharge
2.2.5.1 Recharge Zones

The Holladay investigation examined the upper unconfined and the lower confined aquifer to
determine if there was any surface connection to the aquifers at the site. The unconfined aquifer
only exists in the northeastern corner of the site. The report indicates that the yield from that area
was low (less than 1 gpm) and had no beneficial use. Therefore, they questioned whether it was
even a viable aquifer. For the confined aquifer that is found below most or all of the site, they
found that the aquifer appears to be partially supplied by deep geothermally based water of
remote origin. The water is under positive pressure head, and is protected by the lateral and
vertical continuity of the confining bed across the site. This confining layer is hundreds of feet
thick. They also evaluated the potential for a northwesterly fault for providing a preferential
pathway from the surface to groundwater. However, based on the higher permeability soils in the
overlying sediments and the deformation that would occur in the soft soils due to lithostatic load,
it was concluded that the faults or fractures would close at depth. Therefore based on the
information available, it is not likely that there is any connection between the site’s surface and
the confined aquifer. Based on the data available, it is more likely that there is not a connection.

The 2014 DBS&A study had similar conclusions about recharge to the confined aquifer, and noted
that the confining layer at the site occurs on a regional basis and exerts a strong influence on
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groundwater movement. They also discuss the unconfined aquifer, and note that the water is
chemically different from the confined aquifer. They postulated that percolation of irrigation water
from irrigated agriculture to the east and north of the Landfill may have created the aquifer, but
this has not been confirmed.

2.2.5.2 Infiltration Studies

Infiltration studies were done for the site by Holladay in 1994 and DBS&A in 2014 to be in
compliance with Title 39, Chapter 74 of the Idaho Code, and to apply for an exemption for
groundwater monitoring under 40 CFR 258.50 and a liner under 40 CFR Section 258.40(d). These
sections of the Code allow for the exemption of groundwater monitoring or a liner when there is
no potential for migration of hazardous constituents from the municipal solid waste landfill
(MSWLF) to the uppermost aquifer during the life of the Landfill and post-closure care. In the initial
study conducted by Holladay (2014a), they calculated the travel time based on hydraulic
conductivity rates assuming saturated conditions (which is very conservative for an arid
environment), and using the EPA’s Hydrologic Evaluation of Landfill Performance (HELP) model.
Both calculations were based on laboratory data analyzed for 11 core samples collected during
the subsurface investigation. For the stratigraphy in wells PB-2 through PB-8 the saturated travel
times were 495, 12376, 753, 30, 31, 184, and 505 years, respectively. These values are quite
conservative for this site because based on the unsaturated conductivity travel times would be
one to five orders of magnitude longer. The HELP model was then used to calculate the specific
moisture capacity to look at the time required for water to be retained in the formation. Evaluating
how long it takes to increase the moisture to allow water to flow through the system provides an
estimate of the time required before the calculated travel times would start. The range of values
for PB-3 to PB-8 was 936, 1134, 1648, 1312, 2149, and 1796 years, respectively. Therefore, even
for the wells where the saturated travel times were less than 100 years, the time required for
migration is well over 1000 years, which exceeds the operational life of the Landfill. The analysis
concluded that the Landfill would not generate significant leachate during the active life or post-
closure at the site.

The infiltration study by DBS&A used saturated travel time calculations, the HELP model, and the
HYDRUS model to estimate unsaturated fluxes based on Richards equation. The results were
similar to those presented by Holladay. The analysis was based on hydraulic properties from core
samples collected during the installation of PB-11 through PB-15, which are located in an area
proposed for expansion of the Landfill and are deeper than the previous wells at the site. Multiple
samples were taken from each stratigraphic unit, and the harmonic mean of the values was used
in the modeling to help account for heterogeneity and variability within each unit. For PB-11 to
PB-15, the saturated travel time to the first groundwater was 19,456; 42,071; 3,875; 12,923; and
5,075 years, respectively.

The HELP modeling looked at both the flow of leachate to the bottom of the landfill without a cover
and the infiltration to groundwater. For the first set of simulations, percolation through the bottom
of the Landfill was estimated to be 1.19 x 108 in/year, which is essentially zero. This reflects the
dry conditions at the Landfill, the loss of moisture due to evaporation, and the storage capacity
within the Landfill for precipitation not lost to evaporation. In the simulations, water retained in the
Landfill caused the water content at 100 years of simulation to increase from 9.83% to 12.31%.
The field capacity of the site, which indicates when saturated flow would occur, is calculated to
be 29.20% by volume. At the rate of moisture accumulation estimated by the HELP model it would
take approximately 700 years before field capacity is reached and percolation into the vadose
zone would begin. The model then estimated it would take approximately 7,255 years to reach
groundwater.

The analysis by the HYDRUS model provides the most realistic calculations of infiltration to the
site because it uses unsaturated water flow. The modeling considered vapor flow in the system,
but the results indicated it did not significantly impact the results, so the more conservative
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analysis without vapor flow was presented. The modeling of the field capacity within the Landfill
indicated that it would take 200 years to reach field capacity. This is conservative because the
modeling used an average precipitation value repeated each year for 100 years versus a more
realistic cycle of wet and dry years. The calculation of travel time through the vadose zone with
HYDRUS was approximately 52,040 years, which is significantly longer then the HELP model
because of the differences in model assumptions. The HELP model uses a linear interpolation
between field capacity and wilting point, which overestimates percolation rates versus the more
rigorous use of the Richard’s equation. The results from the HYDRUS model are more realistic
for the vadose zone flow through the system, and support the previous conclusions by Holladay
that the risk to groundwater from the Landfill is very low if not zero.

2.2.6 Geochemical Composition

Groundwater characterized for this project is present within the Glenns Ferry Formation. Although
primarily sedimentary by nature, several ash layers have been identified within it at other locations
(Swirydczuk, et. al., 1981), and the parent material for the sediments may have been older
igneous rocks that partially filled the Western Snake River Plain basin. The chemical composition
of the sediments therefore can include many of the elements associated with igneous rocks,
including metals. Chemical composition of the ash layers within the Glenns Ferry Formation was
studied by Swirydczuk and others. This included several metals though only two of the RCRA
metals were included (barium and chromium). The results showed that the ash samples did have
an abundance of metals. In addition, as discussed above, a source for the deeper groundwater
may be a geothermal system. Geothermal waters often contain high concentrations of metals,
including arsenic, because of their interaction with igneous rocks. The presence of metals in
groundwater samples collected from monitoring wells at the Landfill likely represents a natural
occurrence of those elements, rather than impacts from the Landfill. It is not uncommon for
groundwater in southern Idaho within sedimentary aquifers to contain concentrations of metals
(non-anthropogenic), at some cases above EPA drinking water standards.

2.3 Groundwater Sampling

Although exempt from groundwater sampling per 40 CFR 258.50, Canyon County has maintained
a biannual groundwater-sampling program at PBSL. Figure 2-1 shows the location of wells
relative to the footprint of the Landfill. Wells PB-3 through PB-15 are sampled biannually by
Landfill personnel, if water is present, and analyzed for constituents listed in Appendix | of 40 CFR
258. The testing includes measuring various geochemical parameters in the field, laboratory
analysis for metal using EPA methods 200.7 through 200.11, and laboratory analysis for volatile
organic compounds (VOCs) by EPA method 8260B.
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2.3.1 Groundwater Sampling Procedure

Holladay prepared a groundwater-sampling plan in 1994 to guide sampling activities at the Landfill
(Holladay, 1994b). The plan includes the procedure for taking water level measurements, field
parameters, well purging, sampling, and decontamination. As written, the procedure calls for
purging a specified amount of stagnant water before sampling the well using dedicated stainless
steel bailers that are raised and lowered into the well. There is no indication in the procedure how
the purged water is disposed, so it is assumed it is spread on the surface and that there is no
disposal cost associated with the purged water. There is no depth specified for sampling in the
method. Groundwater sampling was initially done with hand-lowered bailers, which at some point
was modified to lower the bailers from a truck, which is how sampling is currently conducted.
Because of the use of dedicated bailers, standard decontamination was not required before and
after each sampling event. Instead, decontamination was limited to rinsing the bailers with
deionized water only if required because of obvious contamination. At some point, the sampling
procedure was modified to collect the groundwater sample from the first bailer placed in the well.
Based on plots of total dissolved solids (Figure 2-2), it appears that the change occurred in
October 2003 because the TDS values stabilized from that point onward. The use of bailers can
disturb the fine sediments that collect on the bottom of a well, which can cause the variations in
TDS observed in the early years of sampling. The analysis of the sampling data for this report
used the data from October 2003 and later. Under the current procedures, the wells are bailed
after sampling to help flush the stagnant water out of the well. It is not clear when the field
parameters are collected during this procedure.
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Figure 2-2. Effect of change in sampling method on turbidity in wells

At a minimum the sampling procedure for PBSL should be updated to reflect the actual sampling
procedure used at the site. However, the current sampling procedure is not considered standard
practice for sampling monitoring wells to reflect aquifer conditions. There are two options for
sampling available. The first option is to continue the use of the bailers for sampling, but to
implement several steps to improve sample integrity. The first step is to clean/decontaminate the
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sampling equipment prior to use, including a wash with Liquinox™ or a similar detergent, a water
rinse, a 10% volumetric methanol and distilled water rinse, a 10% volumetric nitric acid rinse,
followed by a final deionized water rinse. This will eliminate the potential for contamination or
residual concentrations of constituents from previous sampling events. Disposable gloves should
be used when cleaning the bailers. The gloves should be changed before purging and sampling
and before proceeding to the next well. The second step for the continued use of bailers would to
be to specify a sampling depth within the screened interval of the well for sample collection. This
will ensure that the samples are collected from a consistent location each time, if it is not currently
done. The location should be a couple of feet off the bottom of the well to prevent disturbing
sediment that may have settled at the bottom of the well casing.

The second alternative for sampling is to switch to a low flow purging and sampling technique.
This method would provide samples that had minimal physical and chemical alterations as a result
of sampling, follow a specified EPA sampling procedure, and simplify sampling events if dedicated
pumps are used in the wells. A low flow sampling system pumps water at a very low flow rate
from the middle of the screened interval to pull water from the formation into the well casing with
minimal draw down and without excessive purging. This provides consistent samples, improves
sample accuracy, reduces sample variability, and increases the well life by reduced pumping
stress. A quote for a low flow sampling system for all 13 wells was obtained from QED for
discussion purposes, and is included in Appendix 2-A. The system evaluated would include a
permanent installation in the wells, and would ensure that samples are collected from the same
depth during each sampling event. An investment in a low flow sampling procedure would improve
data quality, so the cost of implementing the system using Canyon County personnel was
compared to sampling costs using the current procedure, and using an outside consultant. Table
2-2 summarizes estimated equipment and labor costs associated with the different sampling
options.

Table 2-2. Estimated Sampling Costs

Bailing Low Flow by Landfill Staff [y ite by iz el
Contractor
Units Cost Units Cost Units Cost
Personnel | 28 hours | $65 hour 28 hours $65 hour | 32 hours | $60 hour
Truck &
Laborer $2,800 event $0 event $0 event
Total Cost $4,620 $1,820 $1,920
18-20 hpurs 1.5 to 2 hours/well 1.5 to 2 hours/well
sampling
2 . . 19.5 to 26
c
S 5 hours preparation/handling 19.5 to 26 hours/event hours/event
% 4 hours 5 hours preparation/sample . .
2 decontamination/cleaning handling 5 hours preparation/handling
< 4 hours travel time
All equipment is provided by
the County

Based on these numbers and the cost estimate provided it would take 22 sampling events or
approximately 11 years to realize the cost savings from using the current bailer system versus
the installation of a low flow sampling procedure. Therefore, the main advantage of the low flow
sampling procedure would be an increase in data quality.

2.3.2 Sampling Results

Groundwater samples have been collected at PBSL since 1995. Samples have not always been
obtained from PB-5, PB-6, and PB-7 due to low flow or the wells being dry. These wells are
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located in the unconfined aquifer, which has very low permeability and a small saturated zone
thickness.

2.3.2.1 Metals

EPA regulations (40 CFR, Part 264.97) include general ground-water monitoring requirements for
RCRA facilities and waste disposal units. The regulations include discussions of well placement,
construction, and other variables needed in a groundwater monitoring program to adequately
establish background levels. Various statistical methods may be used in the analysis of the data.
Background levels of metals or organic contaminants in groundwater have not been established
for the PBSL because the groundwater monitoring program is conducted voluntarily. However, a
review of the data indicates that samples from some of the wells have concentrations above
detection limits for arsenic (As), barium (Ba), cadmium (Cd), copper (Cu), chromium (Cr), nickel
(Ni), and zinc (Zn). Using the sample data after the sample turbidity became less variable in
October 2003; the information was analyzed for these various metals using a regression analysis
to evaluate trends in the data and the range for natural background conditions.

Arsenic

On January 22, 2001, the EPA adopted a rule that changed the drinking water standard for arsenic
from 0.05 mg/l to 0.01 mg/l. Drinking water systems were required to comply with this rule by
January 23, 2006. For the groundwater wells at PBSL, the detection limit for As is currently 0.003
mg/l, but prior to 2009 it was 0.005 mg/I. The maximum value found in the groundwater samples
was 0.034 mg/l in PB-10. The average from October 2003 to the present based on available data
is shown in Table 2-3 for each well sampled for the various constituents detected. In all but a few
cases, the average concentrations detected are below the EPA Maximum Contaminant Levels
(MCLs), although some individual samples are above these limits. The exception is for As in wells
PB-3, PB-11, and PB-14 that have averages slightly above the MCL.

Table 2-3. Average Concentrations (in mg/l) of Metals in Groundwater,
October 2003 - Present

As Ba Cd Cu Cr Ni Zn
MCL 0.01 2 0.005 1.3 0.1 UR UR
PB-3 0.0106 0.2600 0.0005 0.0100 0.0032 0.0263 0.0117
PB-4 0.0063 0.4267 0.0005 0.0100 0.0095 0.0404 0.0211
PB-6 0.0040 0.0500 0.0005 0.0100 0.0769 0.0205 0.0109
PB-7 0.0067 0.0804 0.0007 0.0100 0.0051 0.0279 0.0107
PB-8 0.0039 0.1517 0.0005 0.0104 0.0041 0.0271 0.0103
PB-9 0.0069 0.0583 0.0006 0.0100 0.0031 0.0275 0.0100
PB-10 0.0069 0.0500 0.0005 0.0117 0.0114 0.0329 0.0124
PB-11 0.0103 0.1611 0.0005 0.0100 0.0036 0.0200 0.0222
PB-12 0.0096 0.1680 0.0005 0.0100 0.0034 0.0200 0.0170
PB-13 0.0083 0.1500 0.0005 0.0100 0.0093 0.0244 0.2789
PB-14 0.0113 0.1611 0.0005 0.0100 0.0024 0.0222 1.2478
PB-15 0.0050 0.1522 0.0005 0.0100 0.0024 0.0233 0.0278

UR = Unregulated

Evaluation of the arsenic concentration in each well was done using a regression analysis to look
at the trend in the data and examine natural variability. Figures 2-3 through 2-12 show the plots
from the regression analysis of the data versus the predicted values. If the data show natural
variability it would be expected that the regression analysis would show a horizontal line or a zero
slope. If the data shows a trend, then the line may increase or decrease. The parameter that
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indicates whether or not the trend is significant is called the p value. When the p value is less than
0.05 it indicates that with 95% confidence that there is a trend in the data over the time period
examined. For the newer wells, there is only 4 years of data available for the analysis. Table 2-4
shows a summary of the p values for arsenic. Except for PB-9, the general trend is decreasing
whether the trend was significant or not. It is not clear why the trend in arsenic concentrations is
increasing in PB-9, but because the maximum concentration observed is a single sample at the
MCL of 0.01 mg/I the trend would only be a concern if multiple samples are observed at elevated
concentrations in the future. Overall, the results indicate there is some natural variability in the
arsenic concentration, that the natural concentration can be up to 3 times greater than the MCL,
and that concentrations in that range are considered natural. If the sampling method is changed
to a low flow system, some variation in the data may be expected if comparisons are made to the
existing data set. This is because the current sampling approach generates water samples that
may or may not be representative of the aquifer conditions because of high turbidity levels. If the
water in the confined aquifer below PBSL is ever used for drinking water in the future, treatment
would be necessary to meet drinking water standards.
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Figure 2-3. Regression Analysis for Arsenic in PB-3
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Figure 2-4. Regression Analysis for Arsenic in PB-4
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Figure 2-5. Regression Analysis for Arsenic in PB-7
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Figure 2-6. Regression Analysis for Arsenic in PB-9
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Figure 2-7. Regression Analysis for Arsenic in PB-10
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Figure 2-8. Regression Analysis for Arsenic in PB-11
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Figure 2-10. Regression Analysis for Arsenic in PB-13

0.020
=
£ 0015 -
c *
.g ¢ Y
£ 0.010 - *
§ S Predicted Y
c
S 0.005 -
<
0.000 T T T T
Ja Ja J3 Ja Ja
”Uary_12 nua’y~13 nuary~14 nuary~15 nuar%ls

Figure 2-11. Regression analysis for Arsenic in PB-14
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Figure 2-12. Regression analysis for Arsenic in PB-15

Tetra Tech December 2015 Page 45



Status Report Update Canyon County Pickles Butte Sanitary Landfill

Table 2-4. Summary of p values for Arsenic Regression Analysis

Well Name p value Comment
PB-3 0.0578 Not Significant, decreasing
PB-4 0.0257 Significant, decreasing
PB-5 - Insufficient Data
PB-6 - At Detection Limit
PB-7 4.32E-05 Significant, decreasing
PB-8 - At Detection Limit
PB-9 0.0437 Significant, increasing
PB-10 0.0012 Significant, decreasing
PB-11 0.6013 Not Significant
PB-12 0.7279 Not Significant
PB-13 0.0239 Significant, decreasing
PB-14 4.57E-05 Significant, decreasing
PB-15 0.0003 Significant, decreasing

Barium

The detection limit for Ba is currently 0.05 mg/l, and the MCL is 2 mg/l. The maximum value found
in the groundwater samples has been 0.46 mg/l in PB-4. The average for each of the wells from
October 2003 to the present based on available data is shown in Table 2-3. The concentration in
all samples were all below the maximum concentration limits. Therefore, a regression analysis
was not conducted for Ba.

Cadmium

The detection limit for Cd is 0.0005 mg/l, and the MCL is 0.005 mg/l. The maximum concentration
found in the groundwater samples has been 0.006 mg/l in PB-7 in a single sample during the April
2015 sampling event. There have only been three other samples above the detection limit for Cd,
and there have been no consistent trends. A regression analysis was not conducted for Cd.

Copper

The detection limit for Cu is 0.01 mg/l, and the MCL is 1.3 mg/l. The maximum concentration
found in groundwater samples has been 0.02 mg/l in PB-8 and PB-10 during several sampling
events. These values are well below the MCL, and are considered to be the natural background
concentration. A regression analysis was not conducted for Cu.

Chromium

The detection limit for Cr is 0.002 mg/l, and the MCL is 0.1 mg/l. The maximum concentration
found in groundwater samples has been 0.18 mg/l in PB-6. The concentration in this well was at
or above the MCL for three sampling events in 2004 and 2005, but has remained below the MCL
since that time. The natural background concentration appears to be near or even above the MCL
for the site, and a regression analysis was not conducted for Cr.

Nickel

The detection limit for Ni is 0.02 mg/l, and an MCL has not been set. The maximum concentration
found in groundwater samples has been 0.28 mg/l in PB-6. However, the median for all of the
groundwater samples for Ni is 0.02, which indicates that the majority of the samples are on the
order of 0.02 mg/l. The natural background concentration appears to be below 0.30 mg/l. A
regression analysis was not conducted for Ni.
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Zinc

The detection limit for Zn is 0.005 mg/l, and an MCL has not been set. The maximum
concentration found in groundwater samples has been 3.29 mg/l in PB-14 as a single event. The
median for all of the groundwater samples for Zn is 0.01, which indicates that the majority of the
samples are on the order of 0.01 mg/l. The single spike in the analysis is likely the result of cross
contamination. The natural background concentration appears to be around 0.01 mg/l. A
regression analysis was not conducted for Zn.

2.3.2.2 Organic Compounds

Acetone was found in the sample from monitoring well PB-4 at a concentration of 12.4 mg/l in
October 2014. During the April 2015 sampling event, acetone was present in samples from PB-
3, PB-4, and PB-13 at concentrations of 10.6, 32.5, and 10.1 mg/l. These wells were sampled on
different days, so there is no correlation to sampling order that would explain the results. There
are no EPA standards set for acetone in groundwater, but there is a concern about why acetone
has begun to show up in the samples. The most likely explanations are either contamination
during sampling or introduction at the laboratory. Contamination during sampling could have
occurred during handling with reusable work gloves (versus disposable) and/or because the
current sampling procedures does not include a sufficient cleaning/decontamination step.
Although the sampling procedure uses dedicated bailers, the bailers have apparently not been
cleaned for over a decade. This could be tested by filling the bailers with deionized water, then
collecting that water for lab analysis. Given the low concentrations, this may or may not indicate
if the bailers have been contaminated. The best option is that prior to the October 2015 sampling
event, the bailers be cleaned according to an EPA approved cleaning procedure prior to sampling
and that new, disposable gloves be used for handing the samplers to ensure cross contamination
does not occur. In addition, a sampling blank should be provided to the laboratory for analysis. If
after cleaning, the samples still exhibit detectable levels of acetone, then it is strongly
recommended that air samples be collected from the wells of concern to test for the presence of
VOCs. Given the stratigraphy, arid climate, depth to groundwater, and thickness of the confining
layer it is very unlikely that the acetone observed in the samples is the result of landfill leachate
reaching the groundwater. In the unlikely event that the air samples contain contaminants, the
integrity of the wells should be evaluated.
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3.0 BIOSOLIDS ACCEPTANCE

The Landfill is considering accepting Class B biosolids from the Cities of Nampa and Caldwell
and is concerned about compliance with applicable regulatory requirements. In addition, the
landfill does not want to create an operational issue when handling the biosolids or a localized
odor problem that will generate nuisance conditions to area residents, or complaints from
neighboring land users. This section of the report summarizes the regulatory requirements for
biosolids acceptance and discusses potential methods of handling biosolids.

3.1 Biosolids Benefits

Biosolids are rich in both organic matter and essential plant nutrients and can be utilized as a
soil amendment and fertilizer. Biosolids act as a soil amendment through the contribution of
organic matter. Increased organic matter improves soil physical properties including moisture
holding capacity, aggregation, porosity, and tilth. Improvement of these properties facilitates
transport of air, water, and nutrients throughout the soil, benefiting the establishment and
growth of vegetation.

Biosolids serve as a fertilizer by providing essential micronutrients (e.g. zinc, copper, and iron)
and macronutrients (e.g. nitrogen, phosphorus, and potassium) that increase vegetation
growth and productivity. The stabilized biosolids provide a slow release source of nutrients
that can be utilized by plants for several years following application. The slow release of
nutrients may prevent leaching of excess nutrients and possible contamination of groundwater
and surface water.

The Landfill can benefit by using biosolids to augment final cover or intermediate cover soil.
Key benefits for cover soil are moisture holding capacity and the growth of surface vegetation,
which will inhibit erosion and reduce slope maintenance.

3.2 Regulatory Requirements

There are various rules that apply to the management of biosolids, including but not limited to
the Federal rules under the United States' EPA national program (40 CFR Part 503), Idaho’s
solid waste rules under Title 39, Chapter 74, Idaho Solid Waste Facilities Act (SWFA) (State
of ldaho, 1996), and Idaho Administrative Procedure Act (IDAPA) 58.01.16.650 (State of
Idaho 2015), which regulates the use of sludge for soil augmentation and requires an
approved sludge disposal/management plan. If the Landfill decided to accept this waste, 40
CFR Part 503 contains the standards for the use or disposal of sewage sludge (biosolids) that
would apply. The SWFA follows 40 CFR 257 & 258 and requires that the biosolids meet the
paint filter test. If the biosolids pass the paint filter test then the waste is not a liquid and can
be accepted as normal solid waste. However, an amendment to Landfill's Operations Plan
would be necessary before biosolids could be accepted.

Under the United States' EPA national program (40 CFR Part 503) municipalities and
industries have to make sure that biosolids are safely handled to protect public health and
environmental quality. The most common method of disposing biosolids is land application.
However, 40 CFR Part 503 includes surface disposal, composting, and incineration of
biosolids as recognized solutions that can be used to mitigate public health risks.

3.3 Land Application

From a Federal regulatory standpoint, if land application of Class B biosolids is considered,
pathogen requirements and site restrictions must be met. Pathogen requirements listed under
§503.32(b) (2), (3) or (4) consist of testing or treatment. Biosolids may be directly applied to
land if the biosolids contain fecal coliform less than 2 million Most Probable Number per gram
of total solids (dry weight) or if the biosolids are treated by one of the Processes to Significantly
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Reduce Pathogens as described in Appendix B of the regulations. Site restrictions consist of
various time periods before the property can be used for growing food crops or turf, grazing
animals, or before public access is allowed. Pollutant limits for metals listed in §503.13 apply
to land application, including ceiling concentrations, cumulative pollutant loading rates,
average concentrations, and annual pollutant loading rates.

Land application of biosolids will also require compliance with the DEQ’s Guidance for Land
Application of Municipal Biosolids (DEQ, 2011). Key requirements are submission of a
biosolids management plan to DEQ, calculation of the application rate, and record
keeping/reporting. In addition, 40 CFR Part 503.13 requires cumulative pollutant loading rate
(CPLR) monitoring if the metals concentrations of the incoming biosolids exceed Table 3 of
503.13, but are less than the ceiling limits in Table 1 of that section.

3.4 Surface Disposal

The placement of biosolids on land for longer than 2 years is typically considered surface
disposal (less than 2 years is typically considered storage). If surface disposal is considered
and the landfill does not have a liner, maximum pollutant concentrations in the biosolids
cannot exceed the values shown in Table 3-1:

Table 3-1. Maximum Concentrations for Surface

Disposal
Concentration (milligrams per
Pollutant kilogram)
Arsenic 73
Chromium 600
Nickel 420

In addition, these concentrations are reduced as the distance of the disposal site to the
property line decreases. Concentration reductions begin for disposal sites within 150 meters
of the property boundary. Pathogen requirements and site restrictions similar to land
application must be met. The frequency of monitoring for pollutant concentrations, pathogen
density, and vectors is based on the number of metric tons of biosolids disposed of per year.
For 290 metric tons or less per year, monitoring once per year is required. For more than
15,000 metric tons per year, monthly monitoring is required.

Any biosolids destined for surface disposal must meet the paint filter test as outlined in 40
CFR 258. Biosolids passing the paint filter test are considered a solid rather than a liquid. The
Landfill’'s Operations Plan must be revised to include a description of how the biosolids will
be handled after acceptance.

3.5 Composting

Biosolids are considered a feedstock if used for composting with shredded green waste, and
are regulated within respective composting regulations. However, compost feedstock may
influence regulatory requirements. For example, compost that incorporates biosolids as a
feedstock may be subject to more stringent process and quality criteria. These criteria would
include meeting pathogen reduction limits, compliance with required sampling and analysis
protocols, and the maintenance of compost temperature and retention time records.
Furthermore, composts incorporating feedstock other than untreated and unprocessed wood
and yard waste may be subject to land application and distribution restrictions.
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If a compost operation that includes
biosolids as a feedstock is considered it is
necessary to show the ability to reduce
odors and VOC emissions, and effectively
meet the Process to Further Reduce
Pathogens (PFRP) and Vector Attraction
Reduction (VAR) and ensure that
composting facility operators are
consistently meeting regulatory
requirements. A summary of these
requirements and the CFR references are
presented in Table 3-2.

Table 3-2. Composting Requirements

Requirement Description CFR Reference

Biosolids kept under aerobic conditions at
an average temperature over 45 deg. C 40 CFR Part 503.33 (b)(5)
(113 deg. F) for at least 14 days

Vector Attraction Reduction
(VAR)

40 CFR Part 503.32 (a)(7),
Alternative 5 in conjunction with Part
503 App. B (B)(1)

Process to Further Reduce Temperature-time-requirement: 55 deg C
Pathogens (PFRP) (131 deg F) for at least 3 days

PFRP requirements are met prior to, or at
the same time as meeting the VAR 40 CFR Part 503.32 (a)(2)
requirements

Public access to the compost operation would need to be limited, and there would need to be
recordkeeping requirements and testing of the final product. The Landfill's Operations Plan
would also need to be revised to include a description of how the biosolids will be handled
during the composting operation

Incineration, although allowable from a regulatory standpoint, is not recommended or
appropriate for PBSL.

3.6 Biosolids Acceptance at the Landfill

Biosolids can be handled at the Landfill in a variety of ways, each with their own regulatory
implications. Four general procedures will be discussed, land application, incorporation into
the active face, incorporation into soil used for Landfill operations, and use as feedstock for a
compost program. The details of each procedure would need to be discussed with the Landfill
staff.

Land application of biosolids is a good option because the Landfill has a significant amount
of unused property. Any land application program would need to follow DEQ’s Guidance for
Land Application of Municipal Biosolids and an approved biosolids management plan. The
biosolids would be delivered to currently unused landfill property and dumped in a pile or
spread by the delivery truck (rear applicator).

The biosolids would then be mixed into the surface soil in order to minimize vectors. Repeat
application of biosolids over the same property would only be limited by metals concentrations
(40 CFR Part 503.13 — Pollutant Limits) and/or agronomic limits. The biosolids would need to
be applied to an area where a crop is grown to agronimically use the nutrients. The crop could
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be any non-food crop including native grass/hay. The crop needs to be periodically harvested
so that nutrient levels on the site do not increase over time. If properly managed and
monitored the application of biosolids should have minimal environmental impact.

A drawback to this approach is that landfill equipment may need to be mobilized to the
biosolids land application site each time a truck arrives with a load. Mixing biosolids into the
soil may require the landfill equipment to come into direct contact with the biosolids. This issue
can be mitigated by having equipment specifically dedicated to the land application operation.
Odors may also be an issue before and during the mixing operation.

Biosolids can also be incorporated into the active face of the landfill.

N

Incorporation into the active face may be more convenient for the landfill staff because the
landfill equipment is nearby. The pictures show a truck dumping biosolids directly on the active
cell, but a variation on this would be preparing a depression in the active face for the truck to
dump into. Ideally, biosolids would be delivered to the landfill early in the morning so the
biosolids are covered with as many loads of waste as possible.

Drawbacks to this approach are the creation of “soft” spots in the active face and biosolids
coming in contact with the landfill equipment and potentially the landfill customers. Odors will
also be a concern until the biosolids are buried.

The landfill staff can prepare a low area within the cover soil borrow area for the biosolids to
be placed. This approach works best for high water content biosolids that just barely pass the
paint filter test. This approach allows the soil to soak up some of the water. It also allows the
landfill staff to mix cover soil with the biosolids without having the equipment come in direct
contact with the biosolids. After a day or two of drying, the soil/biosolids mixture can be picked
up by the scraper and applied as daily cover. This approach has worked well for one landfill
in Yuma, Arizona that accepts biosolids from Orange County, California.

A potential drawback to this approach is that during the winter the biosolids may never dry,
but rather freeze. During winter months, the biosolids may need to be immediately mixed with
soil and used as cover the same day.

Finally, the biosolids can be used as feedstock for a compost operation. The compost
operation can be either an aerated static pile (ASP) type or a standard aerobic windrow type.
Biosolids would be mixed with shredded green waste to increase the moisture content of the
green waste and jump-start the composting process. The biosolids enhances the compost
process by adding nutrients, nitrogen, and active microbes. Odors and vectors should be
significantly reduced once the windrows start composting (above 131 deg F).
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A concern regarding this approach is that the landfill may not want to start a composting
program solely to manage biosolids. A composting program is labor intensive and the finished
product must be sold or used for landfill final cover reclamation in order for the overall program
to be cost effective. Another concern may be public perception. Although property composted
biosolids are pathogen free, there is a negative perception associated with sewage sludge.

3.7 Landfill Impacts

Incorporation of biosolids into the landfill will add moisture and heavy metals to the fill. The
moisture plus active microbes in the biosolids will jump-start the anaerobic decomposition
process (similar to an aerobic compost process), leading to an increase in landfill gas
production. This additional landfill gas production will be vented to the atmosphere because
the landfill does not have an active collection system. Odor complaints may result.

A reduction in overall waste density may be a side effect of incorporating the biosolids into
the active face of the landfill because the compactor cannot compact the wet biosolids. Soft
spots in the waste fill may create slope stability concerns. In addition, soft spots in the landfill
deck may cause trash trucks to get stuck.

The addition of biosolids will increase the overall concentration of heavy metals in the fill. Any
leachate generated by the fill may have increased concentrations of heavy metals as a result.
The metals in biosolids are particularly mobile because they are water-soluble.

3.8 Health And Safety Concerns

There are relatively high concentrations of pathogens (fecal coliform, helminth ova, etc.) in
biosolids. Class B biosolids have the highest concentration of pathogens. Contact with eyes,
mouth, and exposed skin should be avoided. The best protection is to avoid direct physical
contact with the biosolids. Personal protective equipment should be used when there is a
possibility that contact will occur. Personal protective equipment includes gloves,
goggles/face shield, and Tyvek (or equivalent) suit/boot covers.

Any landfill equipment that comes in direct contact with biosolids should be washed
thoroughly at the end of the day. Operators should take particular care when exiting the
equipment prior to washing it at the end of the day. Equipment mechanics should also take
particular care when disassembling landfill equipment for repairs. Any interior surface to be
accessed by the mechanic should be thoroughly pressure washed first.

We recommend that if the County is considering acceptance of biosolids that they request the
following test data, at a minimum, from the customer:

= % Solids,
= Metal concentrations per the 503 regulations,
= Fecal coliform concentrations per 503 regulations,

= Total Nitrogen
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4.0 LANDFILL GAS EVALUATION

The primary objective of this evaluation is to prepare a landfill gas (LFG) model that can be used
to predict the amount of LFG that the Landfill will generate in the coming years. It updates the
Methane Monitoring portion of the 1997 Status Report. In addition, this evaluation assesses the
impact of accepting biosolids at the PBSL on LFG generation. Background information for this
evaluation was obtained from the PBSL Operations Assessment and from documentation
provided by Canyon County staff.

The Landfill has been operated by Canyon County since its opening in 1983. It is located in a
formerly agricultural area, and has a site certification boundary encompassing approximately 490
acres. A portion of this acreage will used as buffer areas to convey stormwater and to house
ancillary facilities. The Landfill is operated by the Area Fill method in which lifts of waste are
progressively placed over an area of the Landfill and generally overlaid with daily cover soil at
the end of the workday. The current waste footprint covers 74 acres. Intermediate cover is
applied to areas that are inactive for extended periods of time.

The peak waste acceptance rate, based on six days per week in 2015, is 1,200 tons per day.
Appendix 4-A contains projected waste flow data based on a moderate growth rate of 1.5%.

PBSL will have a finite site life, based on the anticipated waste flow presented in Appendix 4-A,
and on the ultimate site capacity. Canyon County intends to modify the configuration of the landfill
to maximize air space; therefore, the design capacity of landfill is subject to change.

The Landfill is classified by Idaho DEQ as a MSWLF, which is defined as any solid waste landfill
that accepts household waste, household hazardous waste, or conditionally exempt small
quantity generator waste. The waste materials disposed since the Landfill opening in 1983
include household, light commercial and business grade trash from Canyon and Owyhee
Counties. Materials consisting of construction debris and landscaping trash, such as tree and
grass trimmings, have also been placed in the Landfill. The Landfill has a waste screening
program in place preventing the disposal of hazardous waste (as defined by 40 CFR § 258.28)
and Polychlorinated Biphenyls (PCB). The waste capacity of the Landfill is over 2.5 million
megagrams (Mg) which is an important regulatory milestone. In fact, the landfill currently has over
4,000,000 short tons (English units, equivalent to over 3.6 million Mg) in place (see Appendix 4-
A for a complete history).

Table 4-1 contains estimated waste composition values, based on visual observation of waste in
place at the landfill. This information can be used to more closely determine the LFG generation
capacity of the waste.

PBSL is unlined and a Landfill Gas Extraction System (LFGES) has not been installed. A 600 foot
buffer separates the waste footprint from the property line, including easements, drainage
channels, access roads, and earthen berms.

The Landfill's current waste footprint is approximately 74 acres. The estimated volume of waste
in-place is over 8 million cubic yards.
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Table 4-1. Pickles Butte Sanitary Landfill Estimated Waste Composition

Composition
Type of Waste AL
1 Dry Recoverable Fiber 17.60
2 PET UBC’s 0.60
3 HDPOE 0.80
4 Film Plastics 5.30
5 Mixed Plastics 3.40
6 Glass 0.90
7 Aluminum UBC'’s 0.20
8 Mixed Ferrous (Tin & Salvage) 1.70
9 Mixed Non-Ferrous (Salvage) 0.10
10 Inerts 7.30
11 Hazardous Waste 0.30
12 E-Waste 1.00
13 Textiles 7.00
14 Organics 43.00
a Yard Waste 8.20
b Food Waste 19.10
c Clean Wood 3.40
d Treated/Painted Wood 3.30
e Wet/Contaminated Fiber 6.10
f Rubber 0.90
g Allocated Organics 2.00
15 Fines (<2” items) 1.30
16 Other 9.50
Total 100
Calculated;
Methane Correction Factor (MCF) 1
Degradable Organic Carbon (DOC) 0.187952
Fraction of DOC Dissimilated (DOCF) 0.494031

4.1 Applicable Regulatory Requirements

4.1.1 Principal Federal Landfill Regulations

Under the Resource Conservation and Recovery Act (RCRA), enacted by Congress in 1976 and
amended in 1984, landfills that accept municipal solid waste (MSW) are primarily regulated by
state, tribal, and local governments. The EPA, however, established criteria for MSWLF’s (40
CFR Part 258) under RCRA on October 9, 1991 that MSWLF’s must meet in order to stay open.
The criteria contain location restrictions, design, and operating standards, groundwater
monitoring requirements, corrective actions, financial assurance requirements, LFG migration
control, closure requirements, and post closure requirements. Under the design standards, new
landfills and lateral expansions that occur on or after October 9, 1993 are required to have liners
on the bottom and sides of the landfill prior to waste deposition. In the case of the PBSL native
in-place, soil materials have been approved by DEQ in lieu of a geomembrane liner. The
regulations also state that all landfills operating after October 9, 1991, must place a final cap over
the landfill surface. The placement of liners and caps reduces the potential for subsurface and
surface LFG migration and groundwater contamination. While additional federal, state, and local
landfill rules and regulations are in place, RCRA represents the primary laws covering land
disposal of municipal solid waste.

In particular, 40 CFR §258.23 requires explosive gases control at the PBSL'’s property boundary.
It is our understanding that LFG is currently monitored in groundwater monitoring well casings.
This practice is unusual and would be cause for concern if methane found in the groundwater well
casings was LFG. Tetra Tech recommends that PBSL install dedicated LFG monitoring probes

Tetra Tech December 2015 Page 56



Status Report Update Canyon County Pickles Butte Sanitary Landfill

at the perimeter of the landfill as required by 40 CFR §258.23, unless an exemption from LFG
monitoring has been granted by DEQ. The spacing for these probes must be negotiated with
DEQ. Probe spacing of up to 1,000 feet on center have been permitted at other landfills.

4.1.2 Principal Federal Landfill Air Emissions Regulations

Because of the environmental benefits of collecting and controlling LFG, the 1996 EPA Standards
of Performance for New Stationary Sources (NSPS), Guidelines for Control of Existing Sources,
and the recently published National Emission Standards for Hazardous Air Pollutants (NESHAP),
require "large" MSW landfills to collect LFG and combust it to reduce non-methane organic
compounds (NMOC) by 98% (or to an outlet concentration < 20 ppmv). Appendix 4-B G contains
copies of selected Federal regulations.

A "large" landfill is defined as having a design capacity of at least 2.5 million metric tons and 2.5
million cubic meters. Landfills meeting that threshold must perform an annual calculation to
determine if the landfill uncontrolled NMOC emissions rate has exceeded 50 metric tons
(megagrams) per year. Canyon County has elected to perform a Tier Il calculation to document
that the landfill has not exceeded this threshold. Landfills exceeding the limit must install a landfill
gas collection and control system (GCCS). The current PBSL Tier 2 projects that the NMOC
emission rate will be 33.3 Mg/year in 2014, and will exceed 50.4 Mg/year in 2026.

The NSPS and NESHAP require that gas collection systems be well designed and properly
operated. They require gas collection from all areas of the landfill, monthly monitoring at each
collection well, and monitoring of surface methane emissions to ensure that the collection system
is operating properly and to reduce fugitive emissions. Code of Federal Regulations 40 Part 60
(40 CFR 60), Subpart WWW (Standards of Performance for Municipal Solid Waste Landfills or
NSPS) is typically the driving force requiring the construction and installation of LFG extraction
systems at landfills (US EPA, 1996).

The solid waste industry is waiting for the EPA to publish new NSPS regulations in the federal
register, Code of Federal Regulations 40 Part 60 (40 CFR 60), Subpart XXX. Contained in the
new Subpart XXX is a reduced NMOC threshold of 34 metric tons (megagrams) per year, down
from the current 50 Mg/year. This new NMOC limit may impact PBSL. The following is an excerpt
from 40 CFR 60, Subpart XXX:

Section 60.33f Emission Guidelines for municipal solid waste landfill emissions

(a) Landfills. For approval, a State plan must require each owner or operator of an MSW landfill
having a design capacity of greater than or equal to 2.5 million Mg by mass and 2.5 million cubic
meters by volume to collect and control MSW landfill emissions at each MSW landfill that meets
the following conditions:

(1) The landfill has accepted waste at any time since November 8, 1987, or has additional design
capacity available for future waste deposition.

(2) The landfill commenced construction, reconstruction, or modification on or before July 17,
2014.

(3) The landfill has an NMOC emission rate greater than or equal to 34 megagrams per year or
the Tier 4 surface emissions report shows a surface emission concentration of 500 parts per
million methane or greater.

(4) A landfill in the closed subcategory that has an NMOC emission rate greater than or equal to
50 megagrams per year or the Tier 4 surface emissions report shows a surface emission
concentration of 500 parts per million methane or greater.
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New Emissions Guidelines (EG) regulations apply to existing landfills. The key date for
applicability has been tentatively set as July 17, 2014. If this date appears in the final EG rule, the
PBSL may be subject to the lower NMOC threshold of 34 Mg/year. Once the new regulations are
published in the Federal Register, Tetra Tech can evaluate which threshold is applicable to the
PBSL.

From an October 6, 2015 communication with EPA staff:

“The 34 Mglyr threshold only applies to the proposed NSPS and emission
guidelines. The 50 Mg/yr threshold applies until the agency [EPA] takes final action
(issues a final rule). Rules must be followed as written until they are revised or
amended by final rule.”

Final comments on the proposed EPA NSPS/EG rules are due October 26, 2015. Finalized rules
are expected the first quarter 2016. State regulatory agencies have 9 months from the date the
final rules are published in the Federal Register to promulgate regulations that comply with the
new rules. If the new rules trigger the installation of a gas collection and control system, a landfill
will have 30 months from the date that the 34 Mg/year NMOC emission rate is exceeded to have
a LFG collection system installed. Therefore, if the proposed EPA NSPS/EG rules are published
as currently written, the PBSL would have no more than 39 months from the date of publication
in the Federal Register to install the system.

4.1.3 Tier 2 NMOC Concentration

PBSL has a total capacity greater than 2.5 million megagrams or 2.5 million cubic meters
(3,269,877 cubic yards). Therefore, it needs to comply with paragraph (b)(2) of Section 60.752
of 40 CFR 60, and provide calculation of an NMOC emissions rate using the procedures specified
in Section 60.754 (Tier 1, 2, and 3 calculations) of 40 CFR 60. The most recent Tier 2 was
performed on December 2014 and is in effect for a five-year period. The NMOC concentration
obtained from this Tier 2 Analysis was 485 parts per million by volume (as hexane). This value
was used for the subsequent modeling contained in this report.

The new NSPS regulations will contain a new method of determining NMOC emissions from
landfills, known as Tier 4. The Tier 4 analysis will reportedly consist of surface monitoring for
NMOC emissions through the landfill cover.

4.1.4 Greenhouse Gas Emissions Regulations

The EPA has promulgated Greenhouse Gas (GHG) reporting requirements. Reporting of GHG
emissions began on September 30, 2011. Landfills with emissions exceeding 25,000 metric tons
per year of CO, must report. Landfills are currently required to report both biogenic and
anthropogenic emissions. PBSL is above the 25,000 metric ton limit and therefore must report
GHG emissions to the EPA on an annual basis. PBSL generated 84,613 MT of CO- for the
reporting year 2014.

4.2 LFG Generation Estimates

The LFG generation estimate is an important planning tool that can be approached from three
perspectives. One perspective is regulatory compliance. From this perspective, an LFG flow rate
that is near the upper range of theoretically possible LFG generation is preferred to ensure that
all generated LFG is being collected, and that both surface and lateral LFG migration is being
controlled. Estimating higher LFG generation is conservative in this case. This scenario could be
termed maximum gas flow design.

Under a maximum gas flow design a financial risk arises when the landfill is required to install a
collection system before it is required. This may be acceptable if it is critical for the project owner
to maintain migration control, limit surface emissions, and control odors.
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A LFG flow rate estimate that is near the lower range of theoretically possible LFG generation
could be termed minimum gas flow design and would be the second scenario. A disadvantage of
a minimum gas flow scenario is that it may not allow sufficient time for the landfill to budget for
the installation of a collection system and the landfill may run the risk of being out of compliance
with regulatory requirements.

A third scenario involves changing gas flow design. This scenario acknowledges that actual LFG
generation changes from year to year based on the age of the waste and the waste composition.
This scenario requires waste composition information and that some assumptions be made
regarding future changes in waste composition. The PBSL may choose to accept bio solids in the
future, which could change the shape of the LFG generation curve going forward. A model run
assuming additional moisture and more organic material has been performed to determine the
impact of this decision.

4.2.1 Landfill Gas Generation Modeling Approach

The LFG modeling approach for this evaluation consisted of using the EPA LandGEM model
(Version 3.02, May 2005) using existing site input parameters. A second LFG model consisting
of the IPCC Guidelines for National Greenhouse Gas Inventories method, modified by the State
of California Air Resources Board (CARB), was also used. The CARB LFG model uses site
specific waste composition values and the degradable organic content (DOC) of the waste. The
waste composition can be varied by year to adjust for changes. For the biosolids simulations, the
organic fraction of PBSL waste was adjusted up from 43% organic matter to 55% organic matter,
and the methane generation rate constant was increased from 0.02 to 0.05/yr. This change in
waste composition was assumed to be implemented in 2015, and continue unchanged through
2040.

4.2.2 Landfill Gas Generation Modeling

One of the input parameters the model requires is the Landfill's known waste acceptance rate.
Solid waste flow was determined using information supplied by Canyon County. The estimated
volume of refuse in place at the site is another key parameter used by the EPA’s LandGEM model
to develop a projection of potential methane generation. Other input parameters were adjusted to
reflect the presumed moisture content and varying rates of decomposition associated with
different fractions of the waste stream. The model estimates peak methane generation one year
after the last year of waste disposal, with a decline in production thereafter. The waste acceptance
rates are shown in Appendix 4-A.

LFG production parameters were selected to reflect the methane generation for an arid landfill.
Actual recoverable methane may be different than the predicted generation. Also, regulatory
default values for the Methane Generation Potential, L, and Methane Generation Rate Constant,
k, may not be representative of the specific conditions at the Landfill, and may overestimate flow
rates for system design. The selection of these parameters is discussed below.

= Methane Generation Potential (Lo)

In the landfill gas generation equation, the methane generation potential value represents
the theoretical maximum yield (expected volume of gas per unit mass of refuse).
Determining the maximum theoretical yield of a unit mass of municipal solid waste can be
complex. Either of two methods can be used: 1) stoichiometric or 2) biodegradability. Both
methods require extensive sampling, time consuming lab analysis, and complex analytical
procedures. Both methods rely extensively on a characteristic sample of the waste stream.

The AP-42 minimum value for the methane generation potential is 100 cubic meters per
megagram. Generation model runs were prepared for values of 100, 170, and a calculated
site-specific value based on waste composition.
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= Methane Generation Rate Constant (k)

AP-42 allows the use of a k value of 0.02/year for arid regions that have less than 25
inches of rainfall per year. Tetra Tech personnel visually evaluated the moisture content
of the waste being delivered to PBSL. Because the landfill is located in the western portion
of the United States, and annual precipitation is less than 12 inches per year, a low gas
generation rate was assigned. A value of 0.02/year was used for this generation estimate
and reflects a relatively dry waste mass and slow decomposition rates. However, for the
LFG generation model run with the addition of biosolids, a value of 0.05/year was used to
reflect the increase in moisture associated with biosolids.

=  Model Results

The modeled results are shown as Appendices 4-C, 4-D, 4-E, and 4-F. The model
parameters and resulting methane generation rates are shown as on Tables 4-2 through
4-5 below. The model runs in Attachments D and E are based on an assumed organic
content of 55%, which includes biosolids addition after 2015.

Table 4-2. LandGEM Minimum Methane Generation Rates, 2015

Methane Potential, m3/Mg (Lo) 100
Methane Generation Constant, yr (k) 0.02
Modeled Methane Generation Rate for 2015, SCFM 398

See Appendix 4-C for Model Results

Table 4-3. LandGEM Maximum Methane Generation Rates, 2015

Methane Potential, m3/Mg (Lo) 170
Methane Generation Constant, yr (k) 0.02
Modeled Methane Generation Rate for 2015, SCFM 677

See Appendix 4-D for Model Results

Table 4-4. Tetra Tech Estimated Methane Generation Rates Based on
CARB and No Biosolids, 2015

Methane Potential, m3/Mg (Lo) Custom, 43% Organics
Methane Generation Constant, yr* (k) 0.02
Modeled Methane Generation Rate for 2015, SCFM 485

See Appendix 4-E for Model Results

Table 4-5. Tetra Tech Estimated Methane Generation Rates Based on
CARB with Biosolids, 2015

Methane Potential, m®/Mg (Lo) Custom, 55% Organics
Methane Generation Constant, yr (k) 0.05
Modeled Methane Generation Rate for 2015, SCFM 903

See Appendix 4-F for Model Results

4.2.3 Landfill Gas Quality

If the PBSL decided to install a landfill gas collection and control system (GCCS), the actual
methane concentration of the LFG collected would initially be 55% methane and 45% carbon
dioxide. This composition reflects pure LFG as it is generated within the landfill. Once a GCCS
has been in operation for a period of time the LFG composition typically changes, and there is
typically an increase in nitrogen and oxygen and a decrease in methane.
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Because the methane content of the LFG will vary, the results of the model runs report standard
cubic feet per minute (scfm) of pure methane. The pure methane number can be divided by the
methane content to obtain the LFG flow rate. As an example, assuming pure landfill gas with a
methane content of 55% and the methane flow rate in Table 5 of 903 scfm, the LFG flow rate
would be 903 + 0.55 = 1,642 scfm.

4.2.4 Modeling Analysis Results

The projected methane generation graph below shows the modeling results. A larger version of
these graphs can be found in Appendix 4-G of the report. These curves were extended to the
year 2050. LFG generation curves typically peak one year after closure. Because the closure date
is undetermined at this time, the models assume waste is continuously accepted from 1983 to
2050.

The lower red LandGEM curve is the minimum gas generation scenario, using the arid parameters
and a lower methane generation capacity. The blue LandGEM curve is the maximum methane
generation scenario without biosolids addition. These model inputs are the Clean Air Act defaults
with a relatively high methane generation capacity value. The green curve was generated using
the Tetra Tech/CARB model and a calculated methane generation capacity based on an assumed
waste composition (based on visual inspection of the waste during our site visit). The upper purple
curve was generated using the Tetra Tech/CARB model and assumes a higher moisture content
and a higher percentage of organic material beginning in 2015 through 2050. Tetra Tech believes
the green curve may most accurately reflect LFG generate at the PBSL without the addition of
biosolids. The purple curve represents the upper limit of LFG production with the addition of a
significant amount of biosolids.

Projected Methane Generation at the Pickles Butte Landfill
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The projected NMOC generation graph below shows the modeling results of NMOC generation
at PBSL using the most recent Tier 2 NMOC concentration of 485 ppmv. The mass of NMOC'’s
generated by PBSL should not change much based on the amount of LFG generated. This is
because anaerobic decomposition of in place waste is not the primary source of NMOC.
Anaerobic decomposition of waste produces 55% methane and 45% carbon dioxide. The majority
of the NMOC’s are contained within the waste itself when the waste is placed and compacted at
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the landfill. Therefore, as the amount of LFG generated within the landfill increases the
concentration of NMOC’s generally decreases, resulting in the same total NMOC mass emissions
rate. The decomposition of some plastics that can produce NMOC’s during degradation would be
a minor contributor to the total NMOC mass emissions rate.

The graph shows a range of possible target dates for the installation of a GCCS at the PBSL.
Assuming the blue curve and the proposed Subpart XXX NMOC threshold of 34 Mg/yr., the landfill
would be required to begin the design of the GCCS now. Assuming the blue curve and the current
Subpart WWW NMOC threshold of 50 Mg/yr., the landfill would not be required to begin the design
of the GCCS until 2024. The actual NMOC generation rate probably falls between the blue and
red curves because an Lo value of 170 overstates the actual methane generation potential of the
waste in the PBSL. In Tetra Tech’s opinion, the most likely scenario is that PBSL will not fall under
the new Emissions Guidelines Subpart Cf due to the future lateral expansion, which will occur
after July 17, 2014. Rather, the PBSL would be subject to the new NSPS Subpart XXX, and
therefore would be subject to the lower 34 Mg/yr. threshold.

Projected NMOC Generation at the Pickles Butte Landfill
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4.2.5 Pickles Butte Sanitary Landfill Expansion

The existing Landfill will be expanded laterally in the future. The placement of additional MSW in
the expansion area will extend the life of the landfill. However, LFG generation is influenced by
the rate of MSW placement. If the daily tonnage coming into the landfill doubles, the amount of
LFG generated the following year can be expected to double.

4.3 Recommendations

Tetra Tech recommends that once the new NSPS and EG regulations are published in the Federal
Register the regulatory status of the PBSL be revisited. This may include seeking guidance from
regulators. If the new 34 Mg/year NMOC threshold does apply to the PBSL, then the design of a
GCCS for the site must begin. If the 50 Mg/year NMOC threshold still applies to the PBSL, then
the County may have until 2024 to install a GCCS.
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The cost to install a GCCS, LFG processing skid and flare may range from $25k to $40k per acre,
depending upon the design of the system. LFG collection can consist of horizontal pipes that are
buried in the waste as filling progresses, or vertical wells that are drilled in the waste after
placement. It has been our experience that landfill owners prefer installing horizontal collectors
as filling progresses, but this scenario requires advanced planning.

Canyon County may also want to review the need to install perimeter LFG probes, as required by
40 CFR §258.23. Unless the County has written documentation approving the current practice of
monitoring in groundwater well casings, the installation of perimeter LFG probes may be
necessary.

The County may also benefit from exploring the Tier IV option for measuring NMOC emissions if
this option is included in the final version of 40 CFR 60, Subpart XXX. The current PBSL Tier 2
NMOC emission rate was estimated to be 33.3 Mg/year in 2014. The Tier IV option may result in
a lower NMOC emission rate.
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5.0 PRELIMINARY SLOPE STABILITY EVALUATION

This section of the report details the preliminary slope stability evaluation of the Conceptual Fill
Plan for Landfill. Tetra Tech performed stability analyses and seismic evaluation of the proposed
cell geometries to verify satisfactory stability or to indicate if flatter slopes are required to achieve
stability. Cross-sections used in this preliminary stability evaluation were those generated by the
Conceptual Fill Plan that is presented in Section 6 of this report (Figures 6-1 through 6-13).

5.1 Project Description

Based on the Conceptual Fill Plan, planned Phases 1 through 4 of the Pickles Butte Sanitary
Landfill consist of approximately 74 acres of unlined cells. These phases are further described in
Section 1.15 of this report. Proposed fill slopes are planned to be on the order of 5H:1V (horizontal
to vertical) to 4H:1V, with maximum waste fill depths on the order of 170 feet. Proposed
excavation slopes are planned to be on the order of 2H:1V to 2.5H:1V or less, with maximum cut
depths on the order of 75 to 80 feet. The finished fill slopes will consist of a sequence of slopes
with 20-foot wide storm water/erosion control benches for every 40 feet of elevation gain. The
reasons for selecting the lower angle slopes includes more effective erosion and stormwater
control on the final slopes.

5.2 Purpose and Scope of Services

Administrative rules for the Idaho Solid Waste Facilities Act (Idaho Statutes, Title 39 — Health and
Safety, Chapter 74, Section 39-7407) for the DEQ’s administration of MSWLFs require that,

“A MSWLF unit shall not be located: ... (ii)within seismic impact zones except as
provided in 40 CFR §258.14;”

The EPA, in 40 CFR §258.14, defines a seismic impact zone as;

“...an area with a ten percent or greater probability that the maximum horizontal
acceleration...will exceed 0.10g in 250 years.”

The EPA requires that MSWLF units located within a seismic impact zone shall demonstrate that
all landfill containment structures are designed to resist the maximum horizontal acceleration in
lithified earth material for the site. Based on the USGS National Seismic Hazard Mapping
application, the peak horizontal ground acceleration at the project site having a 10 percent
probability of exceedance in any 250-year period is 0.11g, which exceeds the criteria above and
therefore classifies or designates the site by rule definition to be within a seismic impact zone.

The purpose of this preliminary study is to demonstrate that the conceptual cell design of Phases
2 through 4 of the Pickles Butte Sanitary Landfill meets the requirements for the following
containment structures:

» Phase 3 Maximum Section (Section N667100)
» Phase 4 Maximum Section (Section N667900)
» Phase 3 Temporary Cut Slope (Section N667100)

5.3 Preliminary Analysis

A geotechnical evaluation for the Landfill was previously completed in 1998 Holladay Engineering
Company (Holladay, 1998b). Tetra Tech reviewed the existing soil strength data in the 1998 report
to select conservative soil strength values for the preliminary slope stability evaluation. Waste
material shear strengths were selected based on published ranges of material strength data
(Bray, et al. 2009). Conservative (lower bound) shear strength values were used to evaluate slope
stability for static and seismic conditions.
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Table 5.1 presents the material values that were assumed for this analysis:

Table 5-1. Material Strength Properties

Material Unit Weight (pcf) Friction Angle (deg) Cohesion (psf)
Waste Fill 75 28 300
Native Soil 110 30 100

Tetra Tech reviewed the most recent published USGS probabilistic earthquake hazard
information for seismic events with a 10 percent probability of exceedance in a 250-year period
(USGS 2008 NSHMP PSHA Interactive Deaggregation Web Application), as current state of
practice warrants, to select a peak spectral horizontal acceleration (PSHA). Based on our review
of the USGS probabilistic earthquake hazard information, including site specific deaggregation
characteristics of the Maximum Credible Earthquake (MCE), including magnitude, distance, and
probability, a PSHA of 0.26g was selected to represent the extreme seismic case.

Based on recommendations in the EPA’s Seismic Design Guidance for MSWLF (1995), the
maximum horizontal acceleration was reduced by 50 percent to represent the average horizontal
acceleration for the given slope. In this case, 50 percent of the maximum horizontal acceleration
(0.269) yields an average horizontal acceleration of 0.13g. An adjusted horizontal acceleration of
0.13g was therefore applied for pseudo-static analysis of the modeled slope configurations.

Slope stability and pseudo-static analyses were performed using the computer program SLIDE
v.6, developed by Rocscience, Inc., to determine the factors of safety of critical slip surfaces using
both circular and block failure searches and vertical slice limit equilibrium methods. Because the
landfill is unlined, the potential of a critical interface between the waste fill and the natural
subgrade soil is low. Therefore, circular failure analyses were performed at the critical sections.
A screening analysis for block failure was performed to verify the potential for failure along the
waste-soil interface is low compared to circular failure through the waste fill. A static, circular
failure analysis was also performed on the critical (2H:1V) temporary cut slope.

The EPA recommends a minimum factor of safety (FS) of 1.5 for static slope stability analysis
and a FS of 1.3 for pseudo-static slope stability analysis, based on Table 2-4 of the EPA’s Solid
Waste Disposal Facility Criteria Technical Manual (1998).

Based on the Conceptual Fill Plan cross-sections, the critical slope conditions identified were
Section N667100 and Section 667900. A summary of the analysis results is presented in Table
5-2; Figures 5-1 through 5-5 are the corresponding output plots.

Table 5-2. Summary of Slope Stability Analysis

Safety Factor
Secti Figure
el Number(s) Static Analysis, Pseudo-static Analysis,
Circular Failure Circular Failure

Phase 3 Maximum Section (Section

N667100) 1and 2 3.37 1.92
Phase 4 Maximum Section (Section

N667900) 3and 4 2.79 1.71

Phase 3 Temporary Cut Slope 5 163 )
(Section N667100) ’
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Status Report Update Canyon County Pickles Butte Sanitary Landfill

When the pseudo-static analysis indicates a factor of safety of equal to or less than 1.3, the
containment structure is required to be evaluated utilizing the at least two independent methods
to estimate permanent seismic induced displacement of the refuse mass. The displacement
analysis methods are typically used as a screening method to evaluate if the structure or slope
under analysis is within the range of critical displacement. For design of municipal solid waste
landfill facilities, a maximum displacement less than 15 to 30 cm is typically acceptable for design.
The pseudo-static analyses did not indicate a factor of safety below 1.3; therefore, a displacement
analysis was not performed.

The performance of landfills subjected to strong earthquake ground motions is an extremely
complicated process, and all of the variables that affect the behavior are not yet fully understood
or capable of being analyzed. The historical performance of landfills subjected to seismic events
similar to the design earthquake generally indicates satisfactory performance for the landfills
studied.

A conceptual veneer cover slope was also evaluated based on the method presented by Koerner
and Soong (1998). Based on a proposed maximum slope angle of 4H:1V (14-degrees), 3 feet of
soil cover, a soil-geomembrane interface friction angle and adhesion of 20-degrees and 100 psf,
respectively, and the proposed slope geometry and soil properties above, the veneer cover
stability factor of safety was calculated to be 2.9.

5.4 Conclusions

The material strength properties incorporated in the preliminary seismic evaluation analyses were
based on lower bound shear strength values and are considered conservative estimates.

Results of the preliminary seismic evaluation indicate that the Conceptual Fill Plan design for
Phases 1 through 4 should meet the requirements of the Administrative rules for the Idaho Solid
Waste Facilities Act for the Idaho DEQ’s administration of MSWLF.

The preliminary seismic evaluation presented above was performed in accordance with generally
accepted standards of the geotechnical engineering profession.
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6.0 CONCEPTUAL FILL PLAN REPORT & CAPACITY ESTIMATE

This section of the report presents a conceptual fill plan for the landfill area that is currently
approved for placement of waste. The purpose of this plan is to develop a conceptual sequence
for the fill operations and to estimate the remaining life of the facility as it is currently permitted.
The plan also evaluates the overall soil balance for the facility.

6.1 Site Design History

The design history of the site is documented within the Hydrogeologic Characterization, Ground
Water Monitoring Plan, and Facility Design Report (Holladay, 1994a) and the 1997 Landfill Status
Report (Holladay, 1998a).

The original design was prepared by Blakley Engineers in 1973 and included filling three deep
coulees or ravines to a top deck elevation of 2900 feet. This essentially matched the existing
grade along the east side of the coulees. The capacity of the site was estimated to be 16,000,000
cubic yards. Two of the ravines were east of Perch Road and the third ravine was west of Perch
Road. The plan was modified in 1980 to allow public use of the OHV west of the active Landfill
are for the maximum time. The modified plan included continuing the placing waste east of Perch
Road and not expanding into the area west of Perch Road until necessary.

The facility began accepting waste in April 1983. When the federal Subtitle D rules were
implemented in the early 1990's, the County was required to update the facility design and
hydrogeologic characterization for approval of the facility by the State of Idaho (Holladay
Engineering, July 1994). This design included a fill boundary, which followed the top of three
coulees along the east side and crossed Perch Road, as shown on Figure 6 of the 1994 design
report (Holladay, 1994a). The design elements included constructing 3:1 exterior slopes and
building the fill above grade rather than the flat top proposed in the 1973 design. This significantly
increased the overall capacity of the facility to 25,700,000 cubic yards. The 1994 design also
included provisions for stormwater control and a conceptual final cover design approach.

Holladay prepared a revised design for the facility as part of the 1997 Landfill Status Report. The
footprint for this design is quite similar to the 1994 footprint except the eastern boundary was
rounded rather than following the incised contour of the tops of the coulees. This design included
constructing 3:1 slopes with benches for stormwater control every 50 vertical feet. The final top
deck was proposed to reach an elevation of 3054 feet. Incorporation of the stormwater benches
reduced the overall capacity of the facility to 21,500,000 cubic yards. Our understanding is that
the 1997 Landfill Status Report was never submitted to the Idaho DEQ so the 1994 design is the
currently approved plan.

The 1997 Status Report also evaluated a conceptual plan for expansion called the Total Canyon
Design. This design includes expanding the footprint to the west and constructing the landfill to
the same height and slope configuration. This design would increase the capacity of the landfill
to 64,500,000 cubic yards.

6.2 Current Situation

The waste design boundary shown in the 1994 Design Report has been modified by the actual
operation. The 1994 boundary showed the southern and eastern limits being defined by the top
ridgeline of three coulees. Since that time, the County has “rounded off” the eastern and southern
boundaries with a footprint that is larger than that shown on the 1994 documents. This “rounded
design boundary” is shown on Figure 10 of the 1997 Updated Status Report (Holladay, 1998a),
which was never submitted to the DEQ. This “rounded boundary” is similar to the current waste
limit; however, the County has expanded the waste footprint significantly to the east beyond the
footprint proposed in 1997 as shown on Figure 6-1 in Appendix 6-A . The current waste limit
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covers 74.2 acres. The design boundary will need to be updated when the new fill plan is
submitted to the DEQ.

The County is constructing 15-20 foot high lifts. In recent history, the lifts have progressed from
north to south. The crew grades each lift so that positive drainage is maintained across the top
deck from east to west. Storm water control benches have been constructed every 20-40 feet of
elevation along the western fill slope.

6.3 Proposed Fill Sequence and Design Criteria
The Tetra Tech/Great West team has developed the conceptual fill plan based on the following:
e Stability analysis of landfill
e Site topographic map from October 2014 (Miller Creek Aerial Mapping)
e Site inspection
¢ Discussions with PBSL Director on preferred fill sequence and slope criteria

Tetra Tech completed an analysis of landfill stability and determined that the exterior slopes could
be constructed at a ratio of up to 4:1 (four feet horizontal for each one foot vertical), and still
provide the landfill with an adequate safety factor for stability (See Section 5 of this report).
However, operational experience at the site has determined that a lower angle is more functional
because of the difficulty establishing vegetation on finished slopes because of the arid climate
and minimal topsoil that is available on-site for reclamation of the slopes.

The County has historically filled the existing finished slopes between 6:1 and 5:1. They would
prefer to continue to fill exterior slopes at 5:1 except in the Phase 2 area (discussed later in this
report). The reasons for selecting the lower angle slope (5:1) include more effective erosion and
stormwater control on the final slopes. In addition, the largest slope will be along the western side
of the fill that will likely be overlapped with the expansion of the landfill footprint in the future. We
anticipate that the expansion design will be similar to that shown in the 1997 Total Canyon
conceptual design. Tetra Tech recommends that a 20-foot wide storm water/erosion control bench
be constructed for each 40 feet vertical of slope. The final design criteria for the conceptual fill
plan are included in Table 6-1.

Table 6-1. Conceptual Fill Plan Design Criteria

Item Criteria
Fill Slopes 5:1 (4:1 in Phase 2 Fill area)
Height between Stormwater Benches 40 feet
Stormwater Bench Width 20 feet
Minimum Finished Slope 5% (20:1)

The landfill has experienced an average growth in waste tonnage of 1.5% in recent history. Table
6-2 projects the annual and cumulative tonnage for the facility from 2014 through 2045. The
information in Table 6-2 is used later in the report to project the life of each landfill phase.
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Table 6-2. Projected Annual & Cumulative Tonnage

Year Waste Landfilled (tons/yr.) | Cumulative Waste Landfilled (tons)
2014 211,955 211,955
2015 215,134 427,089
2016 218,361 645,450
2017 221,637 867,087
2018 224,961 1,092,048
2019 228,336 1,320,384
2020 231,761 1,552,145
2021 235,237 1,787,382
2022 238,766 2,026,148
2023 242 347 2,268,495
2024 245,982 2,514,477
2025 249,672 2,764,149
2026 253,417 3,017,566
2027 257,219 3,274,785
2028 261,077 3,535,862
2029 264,993 3,800,855
2030 268,968 4,069,823
2031 273,002 4,342,825
2032 277,097 4,619,922
2033 281,254 4,901,176
2034 285,473 5,186,649
2035 289,755 5,476,404
2036 294,101 5,770,505
2037 298,513 6,069,018
2038 302,990 6,372,008
2039 307,535 6,679,543
2040 312,148 6,991,691
2041 316,830 7,308,521
2042 321,582 7,630,103
2043 326,406 7,956,509
2044 331,302 8,287,811
2045 336,271 8,624,082
Total 8,624,082

6.4 Phase 1 Fill Plan

Phase 1 consists of completing the fill on the current waste footprint. The County is placing the
last full lift (15-20 ft. deep) within the southern third of the existing waste footprint. One more
partial lift will placed on the waste footprint once that last full lift is complete. The northern third of
the current landfill top deck matches elevation of the historic eastern ridgeline. The Landfill
Director wants to delay placement of waste in this area because the next lift would be visible off
site from the east.

Constructing the landfill above the historic ridge would make the site visible from several ranches
and households east of the facility. This is the only direction from which the site will be readily
visible for at least 30 years. We recommend the County consider installing visual screening along
the east side of the landfill. This would consist of planting native, drought resistant trees along
this boundary. The survivability of the trees could be enhanced by installing a drip irrigation
system. Eventually with the Phase 4 fill plan, the landfill will become visible from the east and
planting trees now would allow time for growth before the landfill reaches an elevation where it
becomes visible. Tetra Tech’s botanists in Boise can make a recommendation for appropriate
species for the visual barrier.
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This final lift will cover approximately two-thirds of the existing waste footprint and will be
constructed to match the elevation of the historic ridgeline to minimize visibility to the east. The
landfill top deck has been filled to this point with a cross slope from east to west of approximately
2%. The Director would like to complete the final lift in this same manner and place the minimum
final 5% top deck grade as part of Phase 4 after completing Phases 1 to 3, as described below.
Figures 6-2 through 6-10 in Appendix 6-A (Cross sections N 666,500 to N 668,100) show the
conceptual fill configuration under Phase 1 and the addition of future waste in Phase 4 that will
achieve the minimum 5% grade for the final fill.

The capacity estimate for Phase 1 is based off the most recent topographic map, which was
completed in October 2014. Phase 1 had 2.3 years of capacity remaining as of October 2014.
Therefore, there are 1.3 years remaining as of the date of this report. Table 6-3 summarizes
capacity estimates, life remaining, and needed soil volumes under the current daily operation and
Table 6-4 summarizes the same criteria if the landfill switched to a system utilizing alternative
daily cover (ADC).

6.5 Phase 2 Fill Plan

Phase 2 consists of filling a triangular area northwest of the existing fill footprint. The boundary of
this area is shown on Figure 6-1 in Appendix 6-A. This area is within the approved design
boundary and represents a significant volume of waste disposal because of the overlapping air
space created over the existing waste footprint. One reason the County wants to fill this area next
is there is a large (approximately 60 feet high) historic waste slope that was constructed at an
approximate slope angle of 1:1. Placing fill in this area would effectively buttress this waste slope.
Soil will not be excavated from this expansion area because of an abandoned well in this area
(PB-1) and the limited footprint available to conduct waste excavation,

The Director would like to keep the Phase 2 fill area east of Perch Road. The reason is to delay
impacts to the Jubilee Park OHV recreational area west of the current perimeter fence. This
results in a slight modification and reduction to the 1994 design boundary in this area. The Phase
2 slopes will be constructed at 4:1 so that the historic 1:1 slope can be completely covered and
additional capacity developed above the historic waste footprint (See Figures 6-8, 6-9 and 6-10
in Appendix 6-A (Cross Sections N667,700; N667,900; and N668,100) for details. Phase 2 has
5.2 years of capacity under projected tonnage and current operational efficiency.

Table 6-3. Conceptual Lift Plan Capacity, Life Estimates, Cover Soil Volume Needed
Using the Current Daily Cover Operation

Cumulative Cover Soil Cumulative
Capacity Tonnage Tonnage Volume Soil Volume
Phase (CY) (Tons) (Tons) Life (Yrs) (CY) (CY)
Phase 1 856,000 503,000 503,000 2.3 268,000 268,000
Phase 2 1,983,000 1,166,000 1,669,000 5.2 620,000 888,000
Phase 3 547,2000 @ 3,219,000 4,888,000 125 1,710,000 2,598,000
Phase 4 3,804,000 2,238,000 7,126,000 7.7 1,189,000 3,787,000
Total 12,115,000 7,126,000 - 27.7 3,787,000

(@) Life is based on last topographic map prepared in October 2014
) Phase 3 capacity includes proposed excavation of west borrow area
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Table 6-4. Conceptual Lift Plan Capacity, Life Estimates, and Cover Soil Volume Needed

Using Alternative Daily Cover Operation

Cumulative Cover Soil | Cumulative

Capacity Tonnage Tonnage Volume Soil Volume
Phase (CY) (Tons) (Tons) Life (Yrs) (CY) (CY)
Phase 1 856,000 552,000 552,000 2.6 143,000 143,000
Phase 2 1,983,000 1,416,000 1,968,000 6.2 331,000 474,000
Phase 3 5,472,000 @ 3,909,000 5,877,000 14.6 912,000 1,386,000
Phase 4 3,804,000 2,717,000 8,594,000 8.5 634,000 2,020,000

Total 12,115,000 8,594,000 31.9 2,020,000

(@) Life is based on last topographic map prepared in October 2014
@ Phase 3 capacity includes proposed excavation of west borrow area

6.6 Phase 3 Fill Plan

Phase 3 consists of filling the current soil borrow area in the southwest portion of the design
boundary. This fill will provide significant overlap of the western portion of the existing waste
footprint. The top of the fill will match the top deck slope elevations created under the Phase 1
and Phase 2 fill operation (See Figure 6-8, Cross Section N667,700). The argument for this
approach is that it maximizes the amount of time that County can stay on the existing design
boundary, which is where the perimeter fence is constructed. The County also wants to maximize
the length of time that the public can use OHV portion of Jubilee Park outside the fenced
boundary. The fill volume also includes excavating additional material from within the West
Borrow Area as shown on cross sections N666,500 to N667,700 (Figures 6-7 to 6-8 in Appendix
6-A).

Phase 3 has 12.5 years of capacity under the projected tonnage and current operational
efficiency.

6.7 Phase 4 Fill Plan

Phase 4 consists of completing the top deck fill created by Phases 1-3. A minimum 5% grade will
be constructed from the historic ridge to match the western slopes created under Phases 1-3.
The 5% crown will make waste visible from the east, but the very gradual slope will minimize
visibility issues because it will have more of a natural appearance (See Figures 6-2 through 6-
12 in Appendix 6-A). With the completion of Phase 4 the final elevation of the fill would be
approximately 3010 feet. With the addition of a vegetative visual screen, we do not expect visibility
to be a public relations problem for the PBSL. Phase 4 has 7.7 years of capacity at projected
tonnage and current operational efficiency.

6.8 Daily Cover and Soil Balance

The Operational Assessment completed as part of the Landfill Status Report calculated the
current operations performance criteria for the landfill based on aerial mapping conducted at the
facility. These criteria were used to determine the soil usage and tonnage capacity in each phase
within Table 6-3. Measured criteria included the following:

e Waste to soil ratio - 2.2:1
¢ Compacted waste density - 1,690 Ib/cy

¢ Volume per ton ratio - 1.7 CY/Ton
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The operations criteria used for developing Table 6-4 (ADC) included the following:
e Waste to soil ratio 5:1
o Compacted waste density 1,690 Ib/cy
e Volume per ton ratio 1.4 CY/Ton

The PBSL currently excavates most of the daily cover for its operation from the West Borrow
Area. The East Borrow Area is used to provide gravel for road and lift stabilization.

A conceptual cut plan was developed for maximizing the amount of soil that can be excavated
from the West Borrow Area. Under this plan, the bottom of the West Borrow Area will be graded
to drain at a minimum slope of 2% to the north, see Figure 6-13 in Appendix 6-A (Cross Section
A-A’). Side slopes of the excavation will be excavated at 2:1. Tetra Tech examined the stability of
this proposed excavation slope and height and determined that it has an adequate safety factor.
Approximately 1,072,000 cubic yards of additional material can be excavated as of October 2014
from the West Borrow Area under this plan.

Table 6-3 shows that adequate daily cover material is available from the West Borrow Area to
complete all of Phases 1 and 2 as well as 1.5 years into Phase 3 under the current operational
approach. This approach provides approximately 9 years of daily cover availability before the
County will need to develop a new soil borrow area to provide the remainder of the daily cover
material needed for Phases 3 and 4.

Table 6-4 shows that that adequate daily cover material is available from the West Borrow Area
to complete Phase 1 and 2 as well as 5.5 years into Phase 3 under the ADC alternative. This
approach provides approximately 14.3 years of daily cover availability before the County will need
to develop a new soil borrow area.

6.9 Conclusions and Recommendations

The analysis in this report indicates that the County has approximately 27 years of remaining
capacity within the approved landfill design boundary. The life can be extended by approximately
15% by implementing ADC measures. If the County is in agreement with the conceptual plan
presented in this report, we recommend the County first proceed with the development and DEQ
approval of a detailed cut and fill plan. This process could take approximately six to eight months
to complete. The cut and fill plan would provide specific information PBSL can use to construct
the final and intermediate slopes to the proper grades and heights. The detailed fill plan would
also provide detailed design information for the proper height and dimensions of stormwater
benches that would be needed to control stormwater at the site. Benches will also provide access
for final cover maintenance.

We recommend the County plant a vegetative visual barrier in order to mitigate future visibility
concerns along the eastern side of the landfill; Tetra Tech can be consulted on appropriate
species and irrigation requirements, if the County elects to proceed with this recommendation.

Depending on whether the County continues to use the current approach or implements ADC,
the West Borrow Area will be fully excavated in 9 to 14 years. The County then will need to begin
excavating cover soils from a new borrow area. Typically, the borrow area would located and
designed to serve as the next cell for disposal of waste at the landfill. For PBSL this requires
development of a plan in conjunction with an expansion licensing effort.

After approval of the cut and fill plan, the County will need to decide when to proceed with the
design and licensing of the expansion area. PBSL has already completed a hydrogeologic
investigation of the proposed expansion area. The EPA published new draft landfill gas rules in
August 2015, which are currently in the comment period. One concern of the County and the
Tetra Tech team was that implementation of the expansion might trigger the lower regulatory
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emissions limit for the PBSL and require installation of active gas collection infrastructure sooner
than if the PBSL did not expand. After further review of the proposed rules, our opinion is that the
PBSL is already subject to the lower regulatory limit proposed under the draft rule.

The federal rule is expected to be finalized early in 2016. States will have nine months to finalize
their rules after the Federal rules are finalized. The EPA will then have four months to approve
the State plans. Therefore, it is estimated that it will be mid-2017 before there is a final gas rule
in place that impacts the PBSL. Once the rule is in place, the facility will have 30 months to install
a gas collection system (late 2019).

We recommend the PBSL delay implementation of the expansion licensing until mid-2017 when
the landfill gas rules are finalized. This will provide the County plenty of time to complete the
process under its terms if difficulties are encountered during the regulatory approval process with
the State. This will also allow adequate time to obtain approval for the expansion area so that the
next borrow area is planned and available for excavation when the West Borrow area excavation
has been completed.
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7.0 STORMWATER

An analysis of stormwater control was conducted for this status report update. This analysis
included identification and evaluation of existing run-on and run-off controls along with
recommendations for additional and/or improved controls where necessatry.

A 25-year, 24-hour storm event (a criterion meeting that contained in the EPA's Solid Waste
Disposal Facility Criteria Technical Manual, revised April 1998, and the Code of Federal
Regulations, Title 40, Section 258.26 (40 CFR 258.26) was used to calculate design flows for the
Landfill's on-site and off-site drainage features. The National Oceanic and Atmospheric
Administration (NOAA) Atlas 2, Volume 5 provided the estimated 25-year, 24-hour precipitation
value of 1.80 inches (Appendix 7-A). Utilizing AutoCAD software, the existing 2014, 2-foot landfill
topography was divided into drainage tributaries. This was only possible by including the following
recommended features into a preliminary design:

1) Inwardly pitched haul road/drainage benches that divide portions of the west fill face. This
allows control of the stormwater rather than allowing it to continue downslope for very
long distances. Such long distances of travel would cause excessive erosion of the west
fill face cover (Figure 7-1);

2) Additional drainage channels, culverts and berms to manage and direct on-site
stormwater away from or around future excavation and filling areas, and direct it to on-
site retention basins; and,

3) Additional drainage channels and berms to divert off-site flow around the current site and
future excavation/filling areas (See Stormwater plan Sheets located in Appendix 7-B).

The United States Army Corps of Engineers (USACE) Hydrologic Engineering Center's
Hydrologic Modeling Software (HEC-HMS) was used for hydrology calculations estimating
stormwater flows from each tributary and at each concentration point (CP, combination of
tributaries); (Table 7-1 to 7-4). Hydraulic calculations for stormwater run-off control features were
performed with the Bently software program FlowMaster (Appendix 7-C). The required retention
basin storage capacities were prepared using an Excel spreadsheet based on the conical area
method (Appendix 7-D).

Based on these stormwater calculations, the stormwater system improvements depicted in the
Pickles Butte Landfill Status Report Update Project plan set (Appendix 7-B) will result in reduced
future erosion rates and road crossing maintenance requirements. However, this analysis was
performed assuming all stormwater control features as in-place. Therefore, it is important that the
storm water improvements are prioritized and incorporated into the Capital Improvement Plan
(CIP) to ensure that required features are installed as required.

Finally, although improved stormwater controls will result in reduced future erosion rates and road
crossing maintenance requirements, storm event run-off will still include significant sediment
transport. Modified and/or additional controls may become necessary in the future. It is critical for
the viability of stormwater controls that maintenance take place after each storm event. Required
maintenance would typically consist of sediment removal from stormwater conveyance structures
and retention basins as well as repairing rills formed in slopes and erosion of berms. Disregard of
such maintenance will inevitably, no matter how good the design, cause loss of conveyance
capacity and a failure of the stormwater control system. The extents and costs of necessary
repairs caused by disregard of routine maintenance would far exceed those incurred had routine
maintenance been performed.
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7.1 Regulations

As noted above, a 25-year, 24-hour storm event was used to calculate design flows for the
Landfill's on-site and off-site drainage features. This criterion meets that contained in the EPA's
Solid Waste Disposal Facility Criteria Technical Manual, revised April 1998, and the Code of
Federal Regulations, Title 40, Section 258.26 (40 CFR 258.26).

The e-CFR website (http://www.ecfr.gov/cgi-bin/ECFR?page=browse) as of October, 2015 states
the following in Title 40, Chapter 1, Subchapter 1, Part 258, Subpart C, §258.26:

Title 40: Protection of Environment
PART 258 — CRITERIA FOR MUNICIPAL SOLID WASTE LANDFILLS
Subpart C — Operating Criteria
§258.26 Run-on/run-off control systems.
(a) Owners or operators of all MSWLF units must design, construct, and maintain:

(1) A run-on control system to prevent flow onto the active portion of the landfill during the
peak discharge from a 25-year storm;

(2) A run-off control system from the active portion of the landfill to collect and control at least
the water volume resulting from a 24-hour, 25-year storm.

(b) Run-off from the active portion of the landfill unit must be handled in accordance with
§258.27(a) of this part.

[56 FR 51016, Oct. 9, 1991; 57 FR 28627, June 26, 1992]

The Landfill's ultimate outfalls have not been altered from their existing operating plan
configuration. Outfall 1 (CPA7*; 20.78 ac) is at Basin A on the Landfill's southeast side. Outfall 2
(CPB1,; 5.94 ac) is at Basin B on the Landfill's east side. Outfall 3 (CPC1; 1.86 ac) on the Landfill's
northeast side. Outfall 4 (CPD21*; 114.57 ac) is on the Landfill's west side (Appendix 7-B, see
index sheet).

The latitude (43.494406° N) and longitude (-116.704111° W) of the Landfill were used to estimate
Precipitation Frequency Estimates (in inches) based on data from the NOAA Atlas 2, Volume 5.
The estimated 25-year, 24-hour precipitation is 1.80 inches (Appendix 7-A Figure 28 — Isopluvials
of 25-yr, 24-hr Precipitation in Tenths of an Inch). The program FlowMaster was used to design
and evaluate the stormwater control elements. The channel velocities were checked for the 25-
year, 24-hour storm event to ensure excessive erosion does not result.

7.2 Drainage Control

The existing facility drainage control is accomplished with a combination of sloped top deck, mid-
slope roads/drainage benches (Figure 7-1), channels, and culverts. This existing system is well
maintained, but has some shortcomings during larger storm events. It is important that these items
are addressed prior to commencement of the planned Phase 2 and Phase 3 excavation and filling
operations. This is because both Phase 2 and Phase 3 are located down-slope of the current fill
slope. As such, improved and/or additional controls are required to direct stormwater around
these future operations. The following paragraphs detail a proposed method of merging existing
drainage controls with new or improved controls and results in an improved overall drainage
control methodology.

The existing topography and stormwater drainage were carefully examined and evaluated. The
facility was then delineated into drainage tributaries using existing and improved and/or additional
features (Appendix 7-B).
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First, potential run-on areas were identified. Potential run-on Region 1 is along the far southeast
boundary. The existing roadside ditch should be sufficient to prevent run-on from making a
northward crossing of Missouri Avenue. However, a berm should be added along the southwest
edge of the intersection of Missouri Avenue and Perch Road. Potential run-on Region 2 is
significant and impacts the south and southwest regions of the facility’s southern and western
sides. This is run-off from Pickles Butte and must be diverted by use of a berm and/or channel to
prevent run-on from entering the facility’s planned Phase 3 operations (Appendix 7-B).

Descriptions of the conveyance within each of the site’s four drainage areas are presented below.
Referencing the Plan Set, which includes a schematic of Basin Tributaries, Junctions, & Routing,
is recommended (Appendix 7-B).

Area A

The entrance area (Area A) in the far southeast region of the facility contains seven tributaries,
as described below.

= Area Al flow is captured by an existing channel along its north side. This channel extends
to the east edge of Perch Road. Flow from Al is conveyed by a culvert into A2 at CPAL
(4.0 cfs).

= Area A2 flow is conveyed northward by a channel prior to a culvert crossing at CPA2*
(5.0 cfs) into Basin A.

= Area A3 flows northeast, where it is conveyed by a culvert at CPA3 (1.0 cfs) into A4.

= Area A4 flow is captured and conveyed by a channel along its north edge to a culvert at
CPA4* (6.4 cfs) and into A5.

= Area A5 flows are conveyed northward by a channel to a culvert a CPA5* (7.4 cfs) and
into AG.

= Area A6 flows are conveyed eastward by a channel to a culvert at CPA6* (9.7 cfs) and
into Basin A.

= Area A7 is the Basin A area. The total combined flow into Basin A is A7* (16.6 cfs).

Area B

Area B on the east side captures flow in between Area A and the perimeter access roads high
point divide. This CPBL1 flow (9.0 cfs) is directed to Basin B.

Area C

Area C is located just north of Area B, captures flows along the east side at CPC1 (3.0 cfs), and
directs them to Basin C.

Area D

Area D encompasses the remaining current on-site flows. It is subdivided into 21 subareas, as
described below.

= Area D1 flow is captured along its west edge by a combination of inward pitched haul
roads and drainage channels and conveyed southward to CPD2* (37.1 cfs).

= Area D2 flow is captured along its southwest corner and west side and conveyed
northward by this same pitched road and channel methodology to CPD2* (37.1 cfs). This
flow is conveyed via culvert to Area D3.

= Area D3 flow is then conveyed southward to CPD3* (41.9 cfs) where it crosses via culvert
into Area D6 and is conveyed to CPD6* (61.5 cfs).

= Area D4 flow is conveyed to CPD4 (14.0 cfs) and crossed through a culvert into Area D6.
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= Area D5 flow is conveyed to CPD5* (29.0 cfs) and into Area D6.

= Area D6 flow is conveyed to CPD6* (61.5 cfs) where it is crossed through a culvert into
Area D9.

= Area D7 flow is conveyed to CPD7 (7.0 cfs) and crossed through a culvert into Area D8.
= Area D8 flow is conveyed to CPD8* (15.0 cfs) and crossed through a culvert into Area D9.

= Area D9 flow is conveyed to CPD9* (66.8 cfs) and crossed through a culvert into Area
D18 (note that it may be possible to combine CPD9* and CPD17* flows and convey them
through a single culvert to Area D18).

= Area D10 flow is conveyed to CPD10 (7.0 cfs) and into Area D11.

= Area D11 flow is conveyed to CPD11* (9.6 cfs) and crossed through a culvert into Area
D12.

= Area D12 is conveyed to CPD12* (11.7 cfs) and crossed through a culvert to CPD14*
(12.7 cfs). Note that Area D12 currently has a low lying region immediately east of the
proposed Phase 2 excavation area. It is therefore important that this region have a berm
and culvert to prevent flow entering into the proposed excavation.

= Area D13 flow is conveyed to CPD13 (1.0 cfs) and crossed through a culvert into Area
D14.

= Area D14 flow is conveyed to CPD14* (12.7 cfs) and crossed through a culvert into Area
D19.

= Area D15 is conveyed to CPD15 (2.0 cfs) and crossed though a culvert into Area D17.

= Area D16 flow is conveyed via channel along its east and north side to CPD16* (7.0 cfs)
and into Area D17.

= Area D17 flow is conveyed via channel along its east side to CPD17* (68.3 cfs) and
crossed through a culvert into Area D18.

= Area D18 flow is conveyed via channel along its east side to CPD18* (79.0 cfs) and into
Area D19.

= Area D19 flow is conveyed via channel along its east side to CPD19* (79.2 cfs) and
crossed through a culvert to Basin D.

= Area D20 flow is conveyed via roadside channel along the west side of Perch Road and
then around the proposed Phase 3 excavation area to CPD20 (5 cfs) and into Basin D.

= Area D21 is the Basin D area. The total combined flow into Basin D is D21* (82.1 cfs).

In summary, the existing/proposed facility drainage control is accomplished with a combination of
an existing sloped top deck, inward pitched haul roads (the existing roads do not currently appear
to have enough pitch to capture and convey stormwater), drainage channels, culverts and berms.
Typical stormwater capture methods for the west fill face are depicted in Figure 7-1.
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e T 4:1 OR 5:1
/ FILL SLOPE
4:1 OR 5:1 DRAINAGE CHANNEL
FILL SLOPE 4% CROSS-SLOPE *EARTHEN V-DITCH
HAUL ROAD WITH RIP-RAP
CHECK-DAMS OR
CMP HALF-PIPE
TYPICAL HAUL ROAD
STORMWATER CAPTURE METHOD
(NTS)

/

4:1 OR 5:1
FILL SLOPE

\

4:1 OR 5:1
FILL SLOPE

6:1 X-SLOPE DRAINAGE BENCH
*EARTHEN WITH RIP-RAP CHECK DAMS

TYPICAL DRAINAGE BENCH
STORMWATER CAPTURE METHOD
(NTS)

Figure 7-1. West Fill Face Stormwater Capture Methods

Pitching of the roads away from features to be protected is an important aspect of the presented
mix of existing and proposed stormwater control methodologies. For example, the perimeter road
around the proposed Phase 3 excavation should be pitched away from the excavation. Similarly,
Area D17 should be pitched to drain eastward. Areas D18 and D19 are special case in that they
should be pitched away from both the proposed Phase 2 and Phase 3 excavations; i.e. a channel
down their centers.

All permanent stormwater control features should be protected from erosion by combinations of
riprap, geotextile, and compacted, engineered fill materials. Intermediate features such channels
along the insides of fill face drainage benches may be earthen but may require rip-rap check dams
to prevent excessive stormwater velocities and resultant erosion. Routine maintenance following
storm events is critical to the success of any stormwater control design.

7.3 Hydrology Methodology

The 2014 existing 2-foot Landfill topography was divided into tributaries utilizing AutoCAD
software. The peak flows were calculated for each tributary and at each concentration point
(combination of tributaries). The HEC-HMS software was utilized to perform hydrology
calculations to estimate the stormwater run-off flows from each tributary (Tables 7-1 to 7-4).
Conservatively, no canopy or infiltration losses were included in the modeling. The SCS Unit
Hydrograph transform method with a Standard (PRF 484) graph type and 15-minute lag time was
used for each tributary. The Lag routing method with no infiltration and a 15-minute lag time was

Tetra Tech December 2015 Page 85



Status Report Update Canyon County Pickles Butte Sanitary Landfill

used for routing of flows through tributaries. Based upon the Landfill's location, an SCS Type I
Storm was selected as the synthetic rainfall distribution.

7.3.1 Rainfall Data

The guidelines set forth in the EPA's Solid Waste Disposal Facility Criteria Technical Manual,
revised April 1998, and 40 CFR 258.26, call for the peak discharge flows to be estimated for a
25-year, 24-hour storm event. The latitude and longitude for the Landfill was taken from Google
Earth. The latitude is 43.494406° N, the longitude is -116.704111° W. Based on this information,
the NOAA Atlas 2, Volume 5 provided the estimated 25-year, 24-hour precipitation as 1.80 inches
(Appendix 7-A).

7.3.2 Stormwater Run-off Data

A summary of the tributaries and flow at concentration points is shown in the Table 7-1 through
Table 7-4:

Table 7-1. 25-Year, 24-Hour Run-off Summary Table — Basin A

End Discharge T”bl'l'\}:geArea (Q:rr(ae?s) Rl('lc'};;ff é’g‘rr::) O%B(L(I:?S-) Discharge To

Al 2.71 4.0 2.71 4.0 A2
A2 4.35 2.0 4.35 2.0 BASIN A
A2 - - 7.06 5.0 BASIN A
A3 0.95 1.0 0.95 1.0 A4
A4 4.13 6.0 4.13 6.0 A5

Basin A A4 5.08 6.4 A5

(CPAT*) A5 1.46 2.0 1.46 2.0 A6
AL* 6.54 7.4 A6
A6 5.22 8.0 5.22 8.0 BASIN A
AB* 15.38 9.7 BASIN A
A7 1.96 3.0 1.96 3.0 BASIN A
AT* 20.78 16.6 BASIN A

Table 7-2. 25-Year, 24-Hour Run-off Summary Table — Basin B

. Tributary Area Area Run-off > Area > Run-off :
End Discharge Name (acres) (cfs) (acres) (cfs) Discharge To
Basin B
(CPB1) Bl 5.94 9.0 5.94 9.0 BASIN B
Table 7-3. 25-Year, 24-Hour Run-off Summary Table — Basin C
: Tributary Area Area Run-off > Area > Run- :
el DS EnEnE Name (acres) (cfs) (acres) off (cfs) PISEIENLE T
Basin C
(CPC1) C1 1.86 3.0 1.86 3.0 BASIN C
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Table 7-4. 25-Year, 24-Hour Run-off Summary Table — Basin D

. Tributary Area Area Run-off Area Run- .
=1 PIEElieeE Nan){e (acres) (cfs) (%cres) o%f (cfs) DISEENEE 10

D1 5.89 9.0 5.89 9.0 D3
D2 18.18 28.0 18.18 28.0 D3
D2* - - 24.07 37.1 D3
D3 6.60 10.0 6.60 10.0 D6
D3* - - 30.67 41.9 D6
D4 9.09 14.0 9.09 14.0 D6
D5 9.62 15.0 9.62 15.0 D6
D5* - - 18.71 29.0 D6
D6 6.01 9.0 6.01 9.0 D9
D6* - - 55.39 61.5 D9
D7 4.42 7.0 4.42 7.0 D9
D8 5.04 8.0 5.04 8.0 D9
D8* - - 9.46 15.0 D9
D9 1.89 3.0 1.89 3.0 D18
D9* - - 66.74 66.8 D18
D10 4.44 7.0 4.44 7 D11
D11 3.34 5.0 3.34 5.0 D12

Basin D D11* - - 7.78 9.6 D12

(CPD21%) D12 5.26 8.0 5.26 8.0 D19
D12* - - 13.04 11.7 D19
D13 0.61 1.0 0.61 1.0 D14
D14 0.51 1.0 0.51 1.0 D19
D14* - - 14.17 12.7 D19
D15 0.96 2.0 0.96 2.0 D17
D16 3.45 5.0 3.45 5.0 D17
D16* - - 4.42 7.0 D17
D17 1.12 2.0 1.12 2.0 D18
D17* - - 72.29 68.3 D18
D18 0.99 2.0 0.99 2.0 D19
D18* - - 87.44 79.0 D19
D19 1.11 2.0 1.11 2.0 BASIN D
D19* - - 88.55 79.2 BASIN D
D20 3.07 5.0 3.07 5.0 BASIN D
D21 22.94 36.1 22.94 36.1 BASIN D
D21* - - 114.57 82.1 BASIN D

7.4 Stormwater Run-off Control

Hydraulic calculations, based on the Manning’s Formula, for stormwater run-off control features
were performed with the FlowMaster program. Stormwater control features and parameters for
the 25-year, 24-hour storm event are shown in the Tables 7-5 and 7-6.
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Table 7-5. Summary of Culverts and Parameters for 25-Year, 24-Hour Storm Event

> o i 2L
o W — = — R — O
£ w £ = = = = 5 Z >
4 €= < = = £L) O = = iT 25
= @ L O T =) ) @) : = — S ©
(@) = n % ) @®© [a) n () =
%] c = = = > S
o = = 7} = &) O
-] o (@) H+
o zZ
CPA1 2955 2952 64 0.047 0.78 1.0 4.0 6.1 1
CPA2* 2906 2904 18 0.111 0.66 1.0 5.0 9.0 1
CPA3 2945 2942 59 0.051 0.33 1.0 1.0 4.5 1
CPA4* 2936 2934 45 0.044 0.78 1.5 6.4 6.9 1
CPA5* 2917 2916 28 0.036 0.91 1.5 7.4 6.6 1
CPAG* 2916 2911 64 0.078 0.85 1.5 9.7 9.4 1
CPC1 2922 2921 24 0.042 0.65 1.0 3.0 55 1
CPD2* 2897 2895 49 0.041 1.31 2.0 37.1 8.7 2/19
CPD3* 2881 2877 62 0.065 1.20 2.0 41.9 10.7 2/21
CPD4 2866 2865 121 0.008 1.44 2.5 14.0 4.4 1
CPD6* 2852 2850 30 0.067 1.60 2.0 61.5 115 2/31
CPD7 2824 2823 92 0.011 1.05 2 7.0 4.2 1
CPD8* 2824 2823 52 0.019 1.47 2 15.0 6.1 1
CPD9* 2810 2807 51 0.059 1.44 2.5 66.8 11.6 2/34
CPD11* 2807 2802 46 0.109 0.76 1.5 9.6 10.7 1
CPD12* 2794 2768 332 0.078 0.96 1.5 11.7 9.8 1
CPD13 2781 2778 45 0.067 0.30 1.0 1.0 5.0 1
CPD14* 2768 2761 56 0.125 0.86 1.5 12.7 12.0 1
CPD15 2879 2872 59 0.119 0.38 1.0 2.0 7.4 1
CPD17* 2812 2807 74 0.068 1.4 2.5 68.3 12.4 2 /35
CPD19* 2706 2702 93 0.043 1.80 2.5 79.2 10.6 2140
CPD20 2735 2734 31 0.032 0.74 1.5 5.0 5.7 1

Note: Assumes all culverts are corrugated metal pipe (CMP) with a roughness coefficient of 0.024
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Table 7-6. Summary of Channels and Parameters for 25-Year, 24-Hour Storm Event
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CPA1-HALF-CMP 2988 2955 499 0.066 | 0.024 | 0.54 1.5 4.0 7.1
CPA1-V-DITCH-
6"-RIPRAP 2988 2955 499 0.066 | 0.069 | 0.83 - 4.0 2.9
CPA2*-HALF-CMP 2960 2906 1125 0.048 | 0.024 | 0.66 1.5 5.0 6.7
CPA2*-V-DITCH-
6"-RIPRAP 2960 2906 1125 0.048 | 0.069 | 0.96 - 5.0 2.7
CPA3-HALF-CMP 2954 2945 308 0.029 | 0.024 | 0.38 1.0 1.0 3.7
CPA3-V-DITCH-
EARTHEN 2954 2945 308 0.029 | 0.020 | 0.36 - 1.0 3.8
CPA4*-HALF-CMP 2942 2936 709 0.008 | 0.024 | 0.98 2.5 6.4 3.6
CPA4*-V-DITCH-
EARTHEN 2942 2936 709 0.008 | 0.020 | 0.93 - 6.4 3.7
CPA5*-HALF-CMP 2934 2917 467 0.036 | 0.024 | 0.78 2.0 7.4 6.6
CPA5*-V-DITCH-
6"-RIPRAP 2934 2917 467 0.036 | 0.069 1.18 - 7.4 2.7
CPA6*-HALF-CMP 2916 2915 391 0.003 | 0.024 1.48 3.0 9.7 2.8
CPAG6*-V-DITCH-
EARTHEN 2916 2915 391 0.003 | 0.020 1.31 - 9.7 2.8
CPD2*-V-DITCH-
EARTHEN 2917 2897 983 0.020 | 0.020 | 1.51 - 37.1 8.1
CPD3*-V-DITCH-
EARTHEN 2895 2881 1051 0.013 | 0.020 1.72 - 41.9 7.1
CPD4-V-DITCH-
EARTHEN 2896 2866 1341 0.022 | 0.020 1.03 - 14.0 6.6
CPD6*-V-DITCH-
6"-RIPRAP 2865 2852 704 0.018 | 0.069 | 2.97 - 61.5 3.5
CPD7-V-DITCH-
6"-RIPRAP 2888 2824 1443 0.044 | 0.069 | 1.44 - 14.0 3.8
CPD8*-V-DITCH-
6"-RIPRAP 2870 2824 906 0.051 | 0.069 | 1.44 - 15.0 3.6
CPD9*-HALF-CMP 2823 2810 383 0.034 | 0.024 | 1.92 4.0 66.8 11.2
CPD9*-V-DITCH-
6"-RIPRAP 2823 2810 383 0.034 | 0.069 | 2.72 - 66.8 4.5
CPD11*-HALF-CMP 2926 2807 1125 0.106 | 0.024 | 0.67 2.0 9.6 10.4
CPD11*-V-DITCH-6"-
RIPRAP 2926 2807 1125 0.106 | 0.069 1.06 - 9.6 4.3
CPD12*HALF-CMP 2802 2794 792 0.010 | 0.024 1.17 3.0 11.7 4.56
CPD12*-V-DITCH-6"-
RIPRAP 2802 2794 792 0.010 | 0.069 | 1.78 - 11.7 1.9
CPD13-HALF-CMP 2806 2781 285 0.088 | 0.024 | 0.40 1.0 1.9 6.6
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Table 7-6. Summary of Channels and Parameters for 25-Year, 24-Hour Storm Event

> =

[} e — = 0N = =

Q2 _ = o —
© w ST = = 05| © = o 9
c - 2% T eS| a4 L = = =
@ SL | 2= = o o | TL g S O —
o 8 () c o 5 O E — n — —
O = % w ) o o Q| £ &) A 2

=3 a — [0 xO| o

D Z

CPD13-V-DITCH-6"-

RIPRAP 2806 2781 285 0.088 | 0.069 | 0.60 - 1.9 2.7
CPD14*-HALF-CMP 2778 2768 83 0.120 | 0.024 | 0.75 2.0 12.7 11.8
CPD14*-V-DITCH-6"-

RIPRAP 2778 2768 83 0.120 | 0.069 | 1.15 - 12.7 4.8
CPD15-HALF-CMP 2922 2879 471 0.091 | 0.024 | 0.40 1.0 2.0 6.7
CPD15-V-DITCH-6"-

RIPRAP 2922 2879 471 0.091 | 0.069 | 0.61 - 2.0 2.7
CPD16-HALF-CMP 2983 2872 1592 | 0.070 | 0.024 | 0.60 1.5 5.0 7.7
CPD16-V-DITCH-6"-

RIPRAP 2983 2872 1592 0.070 | 0.069 | 0.90 - 5.0 3.1
CPD17*-HALF-CMP 2872 2812 647 0.093 | 0.024 | 1.56 3.5 68.3 16.4
CPD17*-V-DITCH-6"-

RIPRAP 2872 2812 647 0.093 | 0.069 | 2.27 - 68.3 6.6
CPD18*-HALF-CMP 2807 2761 503 0.091 | 0.024 1.71 3.5 79.0 16.9
CPD18*-V-DITCH-6"-

RIPRAP 2807 2761 503 0.091 | 0.069 | 2.41 - 79.0 6.8
CPD19*-HALF-CMP 2761 2704 451 0.126 | 0.024 1.56 3.5 79.2 19.1
CPD19*-V-DITCH-6"-

RIPRAP 2761 2704 451 0.126 | 0.069 | 2.27 - 79.2 7.7
CPD20-V-HALF-CMP 2994 2736 3897 0.066 | 0.024 | 0.65 1.5 5.7 7.7
CPD20-V-DITCH-6"-

RIPRAP 2994 2736 3897 0.066 | 0.069 | 0.95 - 5.7 3.1

7.5 Retention Pond Storage

The required retention basin storage capacities were prepared using an Excel spreadsheet based
on the conical area method (Appendix 7-D). To strike a balance between seasonal differences a
run-off coefficient of 0.7 was selected. A typical value may be 0.55 during most of the year.
However, during portions of the year when snow cover and/or freezing ground is present, the run-

off coefficient would be 1.0, meaning no infiltration would occur.

Table 7-7 summarizes the basin design criteria and actual capacities.
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Table 7-7. 25-Year, 24-Hour Storm Event

asin | Trbutary Area | Runoff | oy | providee
(acre-ft.) (acre-ft.)
(CP&?*) 20.78 16.6 2.18 2.34
(CF?Bl) 5.94 9.0 0.62 0.87
(CPCc1) 1.86 3.0 0.20 0.20
(CPBZl*) 114.57 82.1 12.03 13.20

7.6 Adequacy of Design

Based on these stormwater calculations, the stormwater system improvements depicted in the
Pickles Butte Landfill Status Report Update Project plan set (Appendix 7-B) will result in reduced
future erosion rates and road crossing maintenance requirements. However, this analysis was
performed assuming that all stormwater control features as described in this report will be used.
Therefore, it is important that the storm water improvements are prioritized and incorporated into
the CIP. Table 7-8 summarizes the status of the stormwater features evaluated, and would the
basis for the development of a CIP. It is important to note that some of the existing features may
need to be modified per the evaluation.

Table 7-8. Existing versus Proposed Stormwater Controls

Storm Water Controls Notes

CPAL
CPA2*
CPA3
CPA4*
CPAG*
CPAG*
CPC1
CPD2*
CPD3*
CPD4
CPD6* X 1
CPD7
CPD8*
CPDO*

CPD11*
CPD12*
CPD13
CPD14*
CPD15 X 1
CPD17*
CPD19*
CPD20

A CPAL-HALF-CMP

Channels CPA1-V-DITCH-6"-RIPRAP X 1
CPA2*-HALF-CMP

CPA2*-V-DITCH-6"-RIPRAP
CPA3-HALF-CMP

CPA3-V-DITCH-EARTHEN

CPA4*-HALF-CMP X

Existing Proposed

XXX X[ X[ X
RlRr(RP|R(k

XX [ XX

Culverts?

XXX X X[ XX

XXX

Channels*

1,2
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Table 7-8. Existing versus Proposed Stormwater Controls

Storm Water Controls Existing Proposed Notes

CPA4*-V-DITCH-EARTHEN
CPA5*-HALF-CMP
CPA5*-V-DITCH-6"-RIPRAP
CPAG6*-HALF-CMP
CPA6*-V-DITCH-EARTHEN
CPD2*-V-DITCH-EARTHEN
CPD3*-V-DITCH-EARTHEN
CPD4-V-DITCH-EARTHEN
CPD6*-V-DITCH-6"-RIPRAP
CPD7-V-DITCH-6"-RIPRAP
CPD8*-V-DITCH-6"-RIPRAP
CPD9*-HALF-CMP
CPD9*-V-DITCH-6"-RIPRAP
CPD11*-HALF-CMP
CPD11*-V-DITCH-6"-RIPRAP
CPD12*HALF-CMP
CPD12*-V-DITCH-6"-RIPRAP
CPD13-HALF-CMP
CPD13-V-DITCH-6"-RIPRAP
CPD14*-HALF-CMP
CPD14*-V-DITCH-6"-RIPRAP
CPD15-HALF-CMP
CPD15-V-DITCH-6"-RIPRAP
CPD16-HALF-CMP
CPD16-V-DITCH-6"-RIPRAP
CPD17*-HALF-CMP

CPD17*-V-DITCH-6"-RIPRAP

CPD18*-HALF-CMP
CPD18*-V-DITCH-6"-RIPRAP
CPD19*-HALF-CMP
CPD19*-V-DITCH-6"-RIPRAP
CPD20-V-HALF-CMP
CPD20-V-DITCH-6"-RIPRAP
A (CPAT*)

B (CPB1)

C (CPC1) X
D (CPD21%) X
Roads X 5,6
Berms X 7
NOTES
1) Modify As Required Per Proposed
2) Partially Complete
3) Cmp & Rip-Rap Channels Presented As Comparison - In Most Cases Cmp Culvert Velocities Exceed The
Recommended Maximum Of 8 Feet Per Second
4) Additional Cmp Culverts Are In-Place Since 2014 Topography - Check Against & Merge With Proposed Controls

5) All Roads Are In-Place Except For Those Around The North Of Phase 2 And South & West Of Phase 3

6) All Roads Require Modification (Reverse-Pitch) To Keep Stormwater Within Proposed Tributaries/Channels

7) Includes Continuous Off-Site Berm Along South & West (Major Run-On Prevention From Pickles Butte; Includes
Phase 3), From Southeast Corner North To Basin A (Including East Side Of Basin A), In Between East Fill Face
And Perimeter Road, East Side Of Basin B, East Side Of Basin C, Along North Side Of Phase 2 (Minor Region), &
At Low Portion Of Tributary D12 Immediately Above East Side Of Phase 2

1,2

XX XXX XX

X

Basins

Finally, although improved stormwater controls will result in reduced future erosion rates and road
crossing maintenance requirements, storm event run-off will still include significant sediment
transport. Modified and/or additional controls may become necessary in the future. It is critical for
the viability of stormwater controls that maintenance take place after each storm event. Required
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maintenance might typically consist of sediment removal from stormwater conveyance structures
and retention basins, as well as repairing rills formed in slopes and erosion of berms. Disregard
of such maintenance will inevitably, no matter how good the design, cause loss of conveyance
capacity and a failure of the stormwater control system. The extents and costs of necessary
repairs caused by disregard of routine maintenance would far exceed those incurred had routine
maintenance been performed.
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8.0 CLOSURE/POST-CLOSURE MAINTENANCE COST ESTIMATE

The EPA, as part of 40 CFR Part 258.7 (Subtitle D) criteria, requires that each landfill in operation
after April 9, 1997 provide financial assurance sufficient to cover the cost of third party closure
and post-closure care of the landfill. The EPA financial assurance requirements are included by
reference in Title 39, Chapter 74, Idaho Code from 40 CFR Part 258 as amended. A cost estimate
has been prepared in order to establish the basis for the proper level of funding to close and
provide post-closure maintenance for the Landfill in an environmentally sound manner. The cost
estimate was prepared based on the proposed closure design and post-closure maintenance
procedures presented in the December 2012 Operations and Maintenance Manual. This estimate
was then combined with an estimate for construction management/quality assurance services
and a contingency cost for closure to determine the total cost estimate. The closure and post-
closure cost estimate serves as the basis to fund the Landfill closure account over the life of the
landfill.

8.1 Closure Cost Estimate

40 CFR Part 258.60 requires that the closure cost estimate be based on the largest area of the
landfill ever requiring a final cover at any time during the active life of the landfill. The site design
is for up to 116 acres; however, the largest area that would be open prior to the start of final cover
application is the current landfill footprint of 74.2 acres. The financial assurance cost estimate will
need to be updated as the landfill footprint increases. In addition to the cost for the current landfill
footprint, the DEQ has requested the closure cost estimate for the final 116-acre build-out of the
landfill. The closure plan features are grouped into categories for convenience in presenting the
cost estimate. The total closure cost estimates are shown in Tables 8-1 through 8-4, and present
two different types of final cover for each acreage scenario. The current final cover design is a
capillary break. Equivalent performance at a lower cost may be obtained by using a 4-foot thick
monolithic soil final cover. A brief description of the components included in each category is given
below.

8.1.1 Final Cover

The currently approved final cover is a capillary break cover consisting of gravel, soil cover, and
geotextile. Tables 8-1 and 8-2 present the cost for placement of this cover. The proposed
alternative final cover consists of a four-foot thick monolithic soil cover constructed with on-site
soils. The cost for the alternative final cover is presented in Tables 8-3 and 8-4. The cost of
constructing both types of final covers includes site preparation, removal of soils from onsite
stockpiles, soil compaction, and site grading.

8.1.2 Final Cover Construction Quality Assurance Monitoring And Testing

Costs for construction quality assurance and monitoring and testing include the final cover
placement tests, inspections and reporting.

8.1.3 Final Cover Hydroseeding

This category covers the cost of seeding the final cover area for erosion control. It includes
preparing the soil, and planting native vegetative materials by hydroseeding. The closure cost
estimate is based on non-irrigated open space for the end use of the site.

8.1.4 Surface Water Management

Costs for the drainage system include placement of temporary Best Management Practices
(BMPs), installing downdrains, and constructing berms for all internal and external drainage
structures. Costs for desilting or detention basins are not included because we assume that those
improvements will be built prior to closure.
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Table 8-1. Pickles Butte Sanitary Landfill Current Footprint (74.2 Acres) Capillary Break

Cover Closure Cost Estimate (2015)

Item . Unit
Item ty | Units Total
No. Qty Cost

1 Mobilization, Survey, General and Supplemental Conditions 1 LS $450,000 $450,000

2 Final Cover Construction (see below for cost details) 74.2 | Acres | $44,568 $3,306,946

3 Surface Water Management 74.2 | Acres | $20,000 $1,484,000

4 Preliminary Grading 74.2 | Acres | $10,900 $808,780

5 Final Cover Hydroseeding 74.2 | Acres $1,000 $74,200

6 Demolition 1 LS 150,000 $150,000

7 Construction Quality Assurance 30 Wk $4,500 $135,000

8 Engineering Design 1 LS $300,000 $300,000

9 Construction Management 39 Wk $6,750 $263,250

Subtotal | $6,972,176
Contingency (20%) | $1,394,435
Total | $8,366,611
Capillary Break Cover Costs, Per Acre

Gravel (assumes 12-inch thick layer) $7,300

Soil Cover (assumes 36-inch thick layer) $24,200

Geotextile $13,068

Total Cost Per Acre $44,568

Notes:

1 Typical costs for item 1 range between 5 to 10 percent of total construction cost; approximately 7 percent was used for
this estimate.

2 Assumes $4.50 per cubic yard of gravel material (supply assumed to be available from the existing gravel borrow area on
site), $5 per CY of soil material, and $0.30 per square foot of filter fabric installation. Gravel material will be more costly to
excavate and place than a typical monocover material; and a thinner veneer of soil material above a geotextile will be
significantly more expensive due to the requirement for use of low ground pressure equipment that will be needed to
spread and compact the material above the geotextile along with the likeliness that all the slopes will have to be over-built
horizontally and then cut back to final thickness.

3 Assumes $20,000 per acre to include temporary BMPs, installation of downdrains, berms for all internal and external
drainage structures.

4 Assumes $0.25 per square foot for remedial grading to meet sub-grade elevations.

5 Based on typical construction costs for final vegetation establishment.

6 Estimated cost to remove several small buildings and scale facilities.

7 Assumes 30 weeks of CQA services at $4,400 per week for a 40-hour week for CQA staff at $100/hour and 5 days of per
diem.

8 Engineering costs are estimated to be approximately 5 percent of total construction for a project of this size.

9 Assumes a 39-week construction period, 40-hour week for a construction manager at $150/hour and 5 days of per diem.
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Table 8-2. Pickles Butte Sanitary Landfill Full Build Out (116 Acres) Capillary Break Cover

Closure Cost Estimate (2015)

Item . .
No Item Qty | Units | Unit Cost Total

1 Mobilization, Survey, General and Supplemental Conditions 1 LS $672,370 $672,370

2 Final Cover Construction (see below for cost details) 116 | Acres $44,568 $5,169,888

3 Surface Water Management 116 | Acres $20,000 $2,320,000

4 Preliminary Grading 116 | Acres $10,900 $1,264,400

5 Final Cover Hydroseeding 116 | Acres $1,000 $116,000

6 Demolition 1 LS $150,000 $150,000

7 Construction Quality Assurance 45 Wk $4,500 $202,500

8 Engineering Design 1 LS $513,883 $513,883

9 Construction Management 40 Wk $9,563 $382,500

Subtotal | $10,791,541
Contingency (20%) | $2,158,308
Total | $12,949,849
Capillary Break Cover Costs, Per Acre

Gravel (assumes 12-inch thick layer) $7,300

Soil Cover (assumes 36-inch thick layer) $24,200

Geotextile $13,068

Total Cost Per Acre $44,568

Notes:

1 Typical costs for item 1 range between 5 to 10 percent of total construction cost; approximately 7 percent was used for this
estimate.

2 Assumes $4.50 per cubic yard of gravel material (supply assumed to be available from the existing gravel borrow area on
site), $5 per CY of soil material, and $0.30 per square foot of filter fabric installation. Gravel material will be more costly to
excavate and place than a typical monocover material; and a thinner veneer of soil material above a geotextile will be
significantly more expensive due to the requirement for use of low ground pressure equipment that will be needed to spread
and compact the material above the geotextile along with the likeliness that all the slopes will have to be over-built
horizontally and then cut back to final thickness.

3 Assumes $20,000 per acre to include temporary BMPs, installation of downdrains, berms for all internal and external
drainage structures.

4 Assumes $0.25 per square foot for remedial grading to meet sub-grade elevations.

5 Based on typical construction costs for final vegetation establishment.

6 Estimated cost to remove several small buildings and scale facilities.

7 Assumes 30 weeks for one full-time and one part-time CQA Staffperson for CQA services at $4,750 per week for a 40 hour
week for CQA staff at $100/hour and 5 days of per diem.

8 Engineering costs are estimated to be approximately 5 percent of total construction for a project of this size.

9 Assumes a 40 week construction period, 40 hour week for a construction manager at $150/hour and 5 days of per diem and
20 week period. 40 hour week for a construction supervisor at $125/hour and five days of per diem.
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Table 8-3. Pickles Butte Sanitary Landfill Current Footprint (74.2 acres) Monolithic Cover

Closure Cost Estimate (2015)

Item . .
No Item Qt