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UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 

DIVISION OF SOLID AND HAZARDOUS WASTE 

APPLICATION FOR A PERMIT TO OPERATE A CLASS I LANDFILL 

Submitted in duplicate to: Dennis R. Downs, Director 
Division of Solid and Hazardous Waste 
Utah Department of Environmental Quality 
P.O. Box 144880 
Salt Lake City, Utah 84114-4880 

2. 

3. 

4. 

5. 

6. 

Name of Facility 

Site Location 

Facility Owner 

Facility Operator 

Contact Person 
Address 

PART I - GENERAL DATA 

Salt Lake Vallev Solid Waste Management Facilitv 

6030 West Califomia Avenue. Salt Lake Citv. Utah 

Salt Lake Citv and Salt Lake Countv 

Salt Lake Vallev Solid Waste Management Facilitv 

Daniel Bauer or Thomas Burrup 
6030 West Califomia Avenue 
Sah Lake Citv. Utah 84104 

Telephone 

Type of Facility: 

( ) Class 1 Landfill 

( ) Class V Landfill 

(801)974-6920 

( ) Initial Application 

(X) Permit Renewal 
Original Pennit Number: 

Property Ownership 

(X) Presently owned by applicant 

( ) To bc purchased by applicant 

( ) To be leased by applicant 

9429 
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Property Owner (if different from applicant) 

Name 
Address 

Telephone 

8. Certification of submitted information 

Ill KLEINFELDER 

Romney M. Stewart 
(Name of Official) 

Solid Waste Director 
{Title) 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 

Signature ~Vl~;J,-~ Date LJtA,L IJ, -.;,x-s 
SUBSCRIBED AND SWORN to before This_/(_ day of 0,..,VI / , 20 ar. 

My commission expires on the --1.b__ day of Oeu m. bv , 20..Ql_. 

TI~ ttf1~ .14 ML 5- !d/ 
Notary Public in and for 

(SEAL) 

DANIEL R DAVIES I. 
1~~~-, NOTARY PUBLIC• STATE of UTAH\ 
Fl ,-,., NIA AVE I:~' ... . !~l 6030 WEST CALIFOR 
~\ :, Ji/ SALT LAKE CITY UT 84104 
.~~ ,.·~·· 

'-1.£fJ>''' MY COMMISSION EXPIRES 12-04-2007 1 
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A Report Prepared For Submittal To: 

State of Utah Department of Environmental Quality 
Division of Solid and Hazardous Waste 
288 North 1460 West 
Salt Lake City, UT 84114-4880 

File No.: 17677.009 

GENERAL REPORT 
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Prepared by: 

KLEINFELDER, INC. 
849 West LeVoy Drive 
Taylorsville, UT 84123 

Mark Wilson, E.I.T. 
Staff Engineer 

Q ,/'., 

; ~~ 
~ -Rfuee.201~ 

Regional Manager 

SALT LAKE VALLEY SOLID WASTE MANAGEMENT FACILITY 
6030 West California A venue 
Salt Lake City, UT 84047 

(-~ 

"- ·~ 0-h ;,~~I\'"' 
Darnel Bauer 
Associate Director 
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1. FACILITY DESCRIPTION 

1.1 LOCATION 

The Salt Lake Valley Solid Waste Management Facility ("Facility" or "SLVSWMF") is located 

approximately 9 miles west ofthe center of Salt Lake City, within the incorporated limits of Salt 

Lake City, as shown on Figure 1. The site lies adjacent to and north of Califomia Avenue, west 

of 5600 West Street, south of and adjacent to the Union Pacific and Westem Pacific Railroad 

right of way, and east of 8000 West Street as shown on Figure 2. The latitude and longitude 

coordinates ofthe entrance facilities are approximately 40" 44' 25" North, 112° 1' 57" West. 

In July 1993, the Facility began accepting waste. The SLVSWMF is designed to cover 

approximately 455 acres along the north side of Califomia Avenue. The solid waste cells occupy 

parts of Sections 10 and 11, Township 1 South, Range 2 West, Salt Lake Base and Meridian. 

1.2 LEGAL DESCRIPTION 

The legal description for the SLVSWMF is as follows: 

Beginning at the south quarter comer of Section 11, Township 1 South, Range 2 

West, Salt Lake Base Meridian; thence N0°0r29"W along the quarter section line 

a distance of 3633.55 feet to southerly right of way line of the Union Pacific 

Railroad; thence along said nght of way N87°09'39" W 1334.75 feet and 

S0°05'04"E 25.00 feet and N87°09;39"W 3970.81 feet to the quarter section line 

of Section 10, Township 1 South Range 2 West, Salt Lake Base and Meridian; 

thence S0°08'18"W along said quarter section line a distance of 3882.75 feet to 

the south quarter comer of said Section 10; thence N89°5r59"E along section line 

a distance of 2658.36 feet to the southeast comer of said Section 10; thence 
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N89°53'15"E along the section line a distance of 2651.59 feet to the point of 

beginning. 

Less and excepting Union Pacific Railroad 3.083-acre, parcel contains 453.786 

acres. 

Begin 1533.02 feet west ofthe southeast comer of Section 11, Township 1 South 

Range 2 West, SLBM; thence N 89°55'44" West 1125.35 feet, then N 0°04'54" 

East a distance of 3589.73 feet; then N 77°33' East for a distance of 1155.38 feet, 

then South 0°00'5r' East for a distance of 1645.68 feet, then South 2°55'05" West 

for 176.08 feet; then South 0°0r East for 2018.68 feet to beginning. Less the 

Union Pacific Railroad R-O-W. Parcel contains 89.26 acres. 

The SLVSWMF is owned jointly by Salt Lake City and Salt Lake County. It is a non-profit 

facility; proof of ownership and non-profit status are provided in Appendix A. 

1.3 AREA SERVED 

The SLVSWMF will accept waste from all of Salt Lake County. Approximately 65 percent of 

the municipal and industrial solid waste generated in the County is currently taken to the 

SLVSWMF or to the SLVSWMF Transfer Station. The remaining waste goes to the Trans 

Jordan Cities Landfill in South Jordan due to its proximity to the southwestem part of the 

County. Construction and demolition wastes generally go to appropriate constmction waste 

landfills such as the Mountain View or Macky Landfills located near the SLVSWMF. Generally, 

waste received at the SLVSWMF Transfer Station is shipped by rail to the East Carbon 

Development Company (ECDC) Landfill, located near Price, Utah. 
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1.4 WASTE STREAM VOLUME AND COMPOSITION 

The amount of waste accepted by the Facility since 1993 is as follows: 

Year 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

Total Waste 
Brought to Facility 

(tons) 

820,000 

915,428 

984,876 

977,676 

1,074,582 

1,354,878 

1,240,645 

1,382,844 

1,107,679 

1,120,875 

1,067,769 

1,092,987 

Waste Diverted 
(tons)* 

131,000 

252,545 

256,881 

244,102 

313,775 

571,453 

533,298 

770,419 

500,608 

524,346 

498,521 

459,536 

Waste LandfiUed 
(tons) 

689,000 

662,883 

727,995 

733,574 

760,807 

783,425 

707,367 

612,424 

607,071 

596,529 

569,248 

633,451 

•Diversions include composting, recycling, and soil amendmentyreuse. 

These figures indicate a relatively steady total waste stream over the past few years and a decline 

from the late 1990s. 

The SLVSWMF accepts only non-hazardous .solid waste including all wastes defined in UAC 

R315-2-2 except: 

1. Hazardous waste defined in UAC R315-2-3 

2. PCBs as defined in UAC R315-301-2 

3. Radioactive materials which equal or exceed classification as low-level 

radioactive waste as defined in UAC R315-12-3 
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The composition ofthe Salt Lake County waste stream, which was estimated by site observations 

and photographic analysis, was found to be similar to the EPA's national average waste 

composition study (EPA, 2001). Since 1991, the Facility has utilized an on-site cifizen 

unloading facility for disposal of waste organic material. A percentage of yard and wood wastes 

(prior to recycling) are recycled into mulch and compost. The national average waste 

composition listed by the EPA for 2000 are presented below (EPA, 2001). 

NATIONAL AVERAGE WASTE COMPOSITION 
(in percent by weight) 

Year 

Paper 

Yard Waste 

Food Waste 

Plastics 

Other Metals 

Rubber/Leather/Textiles 

Wood 

Glass 

Other 

2000 

35.7 

12.2 

11.4 1 

11.1 

7.9 

7.1 

5.7 

5.5 1 

^ • ^ \ 

Asbestos and infectious waste are currently accepted for disposal at the site according to Salt 

Lake County Valley Health Pennit #PT0010038. Infectious waste is largely contributed by the 

University of Utah Medical Center and a few small clinics. New sources of infectious treatment 

waste are currently being considered for acceptance. Asbestos waste is brought to the landfill in 

proper containment by licensed asbestos contractors. Approximately 107 tons of friable 

asbestos-containing wastes were landfilled in 2004. 
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Household hazardous waste (paint, household chemicals, etc.) is diverted from the landfill 

through the Household Hazardous Waste Facility (HHWF) located at the Facility and operated by 

Salt Lake County Health Department. This facility collects small containers of waste that would 

probably otherwise be mixed with municipal loads. 

Materials are also received at the site as part ofthe non-hazardous soils regeneration site (SRS) 

program conducted by E.T. Technologies. E.T. Technologies uses approximately 40 acres of 

land within the active landfill. The SRS was designed to process various types of non-hazardous 

industrial wastes in an environmentally sound manner to produce a nutrient enriched soil product 

for use at the landfill. Incoming waste streams are blended with native soils within lined 

blending parcels. The SRS process is designed to optimize the microbial degradation of 

undesirable constituents contained in the industrial waste streams received. Enhanced conditions 

for microbial activity are obtained by controlling environmental factors such as soil moisture, 

nutrient concentrations and contaminant loading rates. SRS operations currently are fiilly 

permitted and monitored by E.T. Technologies. As the active landfill is filled, the area used by 

E.T. Technologies (Module 10) will be incorporated into constmction by the SLVSWMF and the 

soils regeneration program will be closed or relocated. 

Material accepted by E.T. Technologies includes wastewater sludge fi-om the Central Valley 

Water Reclamation Project, and materials from various sources that generate waste products 

consisting of diesel storage tank sludge, kitchen grease, refinery catalysts, and contaminated soil 

from underground tank removal. The SRS has three key acceptance criteria for incoming waste 

streams. The first and most important requires that the waste streams are not hazardous waste as 

defined by federal, state, and local regulations. This identification system requires extensive 

characterization and analytical testing to determine the regulatory status of the incoming waste 

streams. The second criterion requires that the incoming waste streams are not acutely toxic to 

vegetation. 
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Since the final soil product will be used at the landfill to promote vegetative growth, the 

acceptance of materials that are acutely plant toxic would be detrimental to the soil product. 

Third, incoming waste streams must be capable of being incorporated into a soil matrix. For 

example, soil mixed with constmction debris would not be suitable for the intended use of the 

soil product. Approximately 49,760 tons of non-hazardous material were accepted by E.T. 

Technologies in 2004. 

1.5 RELATIONSHIP TO SALT LAKE COUNTY SOLID WASTE MANAGEMENT PLAN 

Conclusions and recommendations ofthe Plan depend on the continued operation of SLVSWMF 

and encourage increased cooperative community agreements, consistent with county-wide record 

keeping, increased solid waste diversions through recycling and composting, and possible 

operation of a constmction/demolition area at SLVSWMF. The currently remaining waste 

capacity ofthe SLVSWMF for future disposal is 22 years. 
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OPERATION PLAN 

2.1 CONSTRUCTION SCHEDULE 

The acfive landfill will be expanded sequentially in 11 modules. When complete, the 11 

modules will form one single landfill with a uniform liner sloped to the center of the landfill. 

The locations ofthe 11 modules are shown on Figure 3. 

The current schedule for constmction ofthe 11 modules is as follows: 

Expected Year 
of Construction 

1993 
1993-94 
1994-95 

1996 
1997 
2001 
2003 
2010 
2014 
2017 
2020 

Module 
2 
1 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Notes 
Module prepared, receiving waste 
Module prepared, receiving waste 
Module prepared, receiving waste 
Module prepared, receiving waste 
Module prepared, receiving waste 
Module prepared, receiving waste 
Module prepared, receiving waste 

This schedule may change in the future, depending on actual waste stream growth and diversions. 

2.2 WASTE HANDLING PRACTICES 

2.2.1 Hours of Site Operations 

The site is presently open to the general public for solid waste disposal Monday through Saturday 

from 7:00 a.m. to 5:00 p.m., October 1 through March 31, and 7:00 a.m. to 6:00 p.m., April 1 

through September 31. The site is closed Thanksgiving, Christmas, New Year's Day, and 

Sundays. 
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2.2.2 Record Keeping 

All vehicles delivering wastes to the site are stopped at the scalehouse. Scalehouse personnel 

weigh the load and enter into the computer the vehicle license number, material type, gross 

weight, tare weight*, date, time, scalehouse attendant's code number, transaction number, and 

fee collected. Average loads brought by the general public are entered at a weight of 900 pounds, 

based on past studies of general public loads. This information is then stored in the computer 

and can be output at any time. An example of the output forms generated by the computer is 

included in Appendix B. 

After the load has been inspected and recorded at the scalehouse, vehicles are routed to the active 

disposal area and directed to the appropriate discharge location by site personnel. No hazardous 

waste or materials will be permitted to enter the landfill (see Section 2.11). Friable asbestos 

wastes are directed to a separate disposal area within the facility. The current location of the 

friable asbestos disposal area on Module 1 is shown on Figure 3. Non-friable asbestos is buried 

within the active tipping cell. Infectious wastes are unloaded where they can be immediately 

covered after tipping. 

The general public is routed to the public unloading center located on the southwest side of 

Module 9 (see Figure 3). The public unloading facility provides a place for the general public to 

drop off recyclables and to dispose of refuse. Several roll-off bins are provided for various 

recyclable materials, including newspaper, foam rubber, and several types of ferrous and non-

ferrous metals (including aluminum). The refuse brought to the landfill site by the general public 

is discharged into a concrete-lined pit, where wastes are inspected closely by landfill personnel. 

Public loads consisting of only yard waste are directed to and unloaded at the composting area in 

Module 11. Yard wastes (green wastes) in mixed loads at the public unloading facility are not 

segregated. Potentially hazardous wastes, such as household chemicals and batteries, are 

directed to and unloaded at the covered HHWF until they can be properly disposed at an 

appropriate off-site facility. Once all loads have been inspected, segregated, or redirected as 

The tare weight of vehicles that come to the site frequently is maintained by the computer, based on the vehicle license 
number. First-time users must retum to the scalehouse after tipping lo obtain tare weight. 
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described, a loader operating in the pit at the public unloading area then pushes the remaining 

refuse into an open-top roll-off container for transport to the active face ofthe landfill. 

2.2.3 Landfilling 

The landfill will be constmcted by the area fill method. For new modules, a defined area will be 

excavated, lined, and covered with a protective operations layer. After the operations layer has 

been placed, the initial 12- to 20-foot-thick lift of refiise is pushed onto the operations layer. The 

spreading and compacting equipment will always be on a layer of refiise, not directly on the 

operations layer. Once the initial lift is completed, landfilling will proceed as described below. 

Refuse will be placed in lifts up to 20 feet thick. Refuse will be spread and compacted in 2- to 

4-foot-thick layers on a working face that is a maximum of 300 feet wide and sloped at 3:1 

(horizontal: vertical) or flatter. Wastes may be deposited at either the base or top ofthe working 

face, and then spread and compacted over the face. The compaction equipment will make 

several passes over each layer of refiise spread across the working face to obtain adequate 

compaction ofall wastes. To prevent bridging ofthe surrounding refiise, large or bulky wastes 

will be separated and placed in the lower portion ofthe advancing lift, and thoroughly cmshed by 

compacting equipment. Open buming ofthe refijse will not take place at the landfill. 

Temporary berms will be placed on lifts as necessary to divert surface water away from the active 

working face. Working faces advanced upslope will be aligned as necessary to avoid trapping 

mnoff. 

The landfill will be covered daily with a combination ofa 6-inch-thick layer ofsoil, automofive 

shredder fluff, compost, mulch, foam, a geosynthetic blanket, or other approved altemative daily 

cover, depending on conditions and available materials, unless extreme seasonal climatic 

conditions prevent the placement of daily cover. When used, the geosynthetic blanket is 

removed prior to landfilling the next moming. Altemative daily covers are described in more 

detail in Addendum 9. 
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2.2.4 Landfill Equipment 

The following equipment currently is kept and used at the landfill to spread and compact waste, 

control dust, and perform other landfill operations. 

2 Caterpillar Scrapers 3 Rolloff Tmcks 
3 Caterpillar Dozers 1 Service Tmck 
2 Caterpillar Compactors 1 Tub Grinders 
1 Bomag Compactor 1 Trommel Screen 
1 John Deere Grader 2 John Deere Loader 
1 Caterpillar Water Wagon 1 Caterpillar Loaders 
2 John Deer TCE Tool Carrier 1 Leachate Tanker 

An inventory of equipment with similar or more capabilifies will be maintained at the landfill 

throughout its operational life. 

2.2.5 Composting 

Beginning in 1994, yard waste was diverted fi-om the landfill to a composting area. The on-site 

cifizen unloading facility also provides the public with a convenient place to dispose of their 

recyclable yard and wood wastes. Recycling these wastes provides an inexpensive means of 

generating compost and mulching materials. Composting conserves nutrients and reduces the 

need for fertilizer. Yard waste, such as twigs, leaves, and grass clippings, are shredded into 

mulch for ground cover. After shredding, which allows for faster decomposition, the compost 

piles arc windrowed and allowed to sit. The piles are tumed every two weeks and sprayed with 

water for dust control. The resulting compost is sold to the public. Wood waste, such as larger 

tree branches and pallets, are shredded into mulch and into three different grades of chips for 

residential and commercial use. The mulching, composting, and SRS operations are located in 

the last area scheduled for development (Modules 10 and 11, see Figure 3). Composting 

operations are further described in Addendum 10. 
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2.3 SURFACE WATER CONTROL AND TREATMENT 

The location ofthe working face moves daily as each landfill module is filled in sequential refuse 

lifts. Stormwater mn-on is diverted around the working face to the extent possible by temporary 

berms and "V" ditches. The berms and ditches direct surface water away from the exposed 

reftise and prevent surface water from ponding against the reftise. 

To reduce the potential for stormwater to come in contact with waste, the SLVSWMF maintains 

as small a working face as possible, usually about 150 feet wide by 20 feet tall. The maximum 

working face is 300 feet wide by 30 feet tall. The working face is sloped toward the interior of 

the landfill cell, such that stormwater mnoff generally flows to the middle ofthe cell, percolates 

through waste in the cell, and is captured in the leachate collection system for the cell. There it is 

treated like landfill leachate (see Section 2.4). Any stormwater mn-on or mn-off that does mn 

off of a module is captured in drainage swales that encircle each module. These swales drain to 

the landfill perimeter drainage swale (see Figure 4). Water that flows in the perimeter drainage 

swale mns to one of three treatment ditches on the north side of Califomia Avenue (Figure 4). 

There, the water flows through five stages that restrict the flow to encourage settlement. The 

treatment ditches are lined with specialized vegetation to encourage biological activity. The 

water subsequently flows out ofthe treatment ditches, under Califomia Avenue, to flood control 

ponds along Lee Drain. For details ofthe treatment ditches, see Figures 5 and 6. 

A second area where precipitation can contact waste is the public unloading facility. The public 

unloading facility is a concrete-lined collection point where wastes brought in by the public are 

screened, separated if necessary, and then hauled to the active face for disposal. Covered 

collection bins for recyclable metals are present at the unloading facility. This area is maintained 

constantly when open, and wastes are not allowed to collect or sit. Runoff from this area flows 

into the treatment ditch on the south side ofthe cell (see Figure 4) where sediments can settle out 

and vegetation promotes biological activity prior to the water flowing into the flood control 

ponds south ofthe landfill. 
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Stormwater mnoff from the SLVSWMF is permitted to flow to the flood control ponds, which 

eventually discharge to Lee Drain, under Storm Water Permit No. UTR000074 issued by the 

State of Utah Department of Environmental Quality, Division of Water Quality (Utah 

DEQ/DWQ, 1999). Stormwater is managed according to the Stonnwater Pollution Prevention 

Plan for SLVSWMF (Kleinfelder, 1994). 

2.4 LEACHATE HANDLING 

The active landfill cell is equipped with a leachate collection and recovery system (LCRS). The 

LCRS contains a network of horizontal leachate inspection/cleanout pipes to ensure that the 

LCRS functions correctly. Additionally, each landfill module is equipped with one or more 

leachate collection sumps at the lowest point(s) of the module. The sumps have leachate risers 

through which leachate can be removed from the LCRS. The locations of leachate sumps and 

inspection/cleanout risers for the completed modules 1 through 7 are shown on Figure 7. 

If more than 1 foot of standing leachate is found above the liner floor, the leachate will be 

pumped out ofthe LCRS. The removed leachate may either be: 1) sprayed back on the surface 

ofa lined cell ofthe landfill to suppress fugitive dust, 2) is pumped into treatment ponds where it 

is treated either by evaporation/infiltration or by enhanced macrophyte treatment, or 3) is re

injected into the landfill waste to enhance waste degradation and methane production. The 

leachate treatment process is described in Addendum 12. 

2.5 LANDFILL GAS COLLECTION SYSTEM 

The active landfill is equipped with a landfill gas collection system (LGCS), which was brought 

online in December 2000. The LGCS incorporates a network of vertical and horizontal gas 

collection wells through which landfill gas is collected. These collection wells are connected to 

lateral lines, which in tum bring the gas into a main header pipeline. The header pipeline is 

designed to ring the perimeter ofthe landfill, and includes a series of condensate knockout units 

where condensate is removed from the gas and retumed to the landfill via leachate collection 
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system lines. The main header pipeline terminates at the flare station, where gas is fed into a 

large, intemal combustor flare, and is incinerated to remove hazardous organic materials. Gas 

moving equipment, which consists of large blower fans that move gas from the landfill into the 

flare, is considered as part ofthe flare station operation. The LGCS is shown on Figure 8. 

The SLVSWMF is considering development of landfill gas as a renewable energy resource. Gas 

collected would be combusted in either a reciprocal engine or microturbine that would generate 

electrical power as a product of gas combustion. Development ofa gas-to-energy project such as 

this is likely during the proposed permit period. 

The LGCS was designed, installed, and is operated in accordance to regulations found in the 

Clean Air Act (CAA), which are enforced by the Utah Division of Air Quality, and encompassed 

in the facility's Title V Operating Permit. These regulations specify operating conditions for the 

LGCS, including wellhead function, flare ftincfion and gas destmction, surface emissions 

monitoring, future expansion of the system in correlafion to landfill growth, how to resolve 

process upsets to the system, and finally, when the LGCS can ultimately be removed following 

landfill closure. Specific operational requirements relating to the LGCS are specified in 

Addendum 8 ofthis Permit Application. 

2.6 SCHEDULE FOR MONITORING AND SELF INSPECTION 

The landfill will perfonn the following monitoring and inspections: 

Typeof 
Monitoring/Inspection 

Groundwater 

(1) Landfill gas 

Frequency 

Semi-annual 

Quarterly 

Description of Monitoring 

Collect and laboratory-analyze samples from 
monitoring wells MW-1 through MW-10 (see 
Groundwater Monitoring Plan, Addendum 2). 

Field analyze samples of landfill gas from 
monitoring probes and landfill structures with 
combustible gas meter. For probe locations, see 
Figure 9. 
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Type of 
Monitoring/Inspection 

(2) Landfill gas 

(3) Landfill gas 

Leachate 

Surface Water 

Disease Vectors 

Drainages, Roads and 
final cover areas 

(1) Opacity 

(2) Opacity 

Frequency 

Quarterly 

Monthly 

Bi-weekly 

Semi-annual 

Monthly 

Monthly (weekly ) 

Daily 

Monthly 

Description of Monitoring 

Conduct surface emission monitoring with 
combustible gas meter to verify efficacy of LGCS 
(see Air Emissions Compliance Plan, 
Addendum 8). 

Monitor temperature, oxygen/nitrogen, and flow 
levels at each landfill gas wellhead (see Air 
Emissions Compliance Plan, Addendum 8). 

Monitor sumps for presence of leachate. 

Collect and laboratory-analyze samples of storm
water runoff (see Surface Water Monitoring Plan, 
Addendum 2). 

Visual survey for signs of vector or rodent 
activity. 

Visual inspection for needed repairs due to 
erosion, etc. 

Visual observation for opacity to see that fiigitive 
dust control procedures are controlling fugitive 
dust. 

Certified observation conducted by EPA Method 9 
for opacity to verify that procedures are 
controlling fugitive dust. 

Examples ofthe inspection/monitoring logs that will be maintained are contained in Appendix B. 

A proposed schedule of monitoring and self-inspection over the next five years is presented in 

Addendum 1. 

2.7 CORRECTIVE ACTION PLAN 

A corrective action program, consistent with Utah Administrative Code R315-308-3, will be 

initiated in the event that monitoring indicates groundwater has been impacted. A general 

schedule for the program is presented in Addendum 3. 

Weekly during high-intensity rainfall periods. 
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2.8 CONTINGENCY PLANS 

2.8.1 Potential Contingency Situations 

Although Salt Lake County will conduct operations at the site to preclude the potential for 

emergency situations or occurrences, it is possible for events to occur that are beyond the control 

of landfill personnel. The SLVSWMF has an established Emergency Preparedness Plan, dated 

October 7, 2004, which describes the responsibilities of landfill personnel in the event that an 

emergency or major disaster occurs (See Appendix C). Addendum 4 describes response 

procedures for the following situations or occurrences: 

Earthquakes; 

Significant failure of reftise fill or excavation slopes; 

Fires within the landfill site boundary, including landfill areas, and stmctures; 

Explosions within the landfill site boundary; 

Release of explosive gases; 

Presence of fluid/lcachate seeps from the side slopes ofthe refuse fill areas; 

Unauthorized discharge of hazardous or toxic materials, including accidental spills of 

materials authorized on site, and illegal discharges by waste haulers; 

Failure of temporary or permanent drainage facilities; 

Loss of equipment or personnel; and 

Loss or failure of general on-site facilities. 
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2.9 ALTERNATIVE WASTE HANDLING/DISPOSAL 

Altemative waste handling practices or disposal areas may be required when wet weather or 

unforeseen events prevent the landfill from disposing of wastes as planned. 

A wet-weather disposal area will be provided within the active module for landfill operations 

during periods of extremely heavy or sustained rainfall. The wet-weather disposal area will be 

designed to provide an adequate tipping area for refuse collection vehicles. This area will be 

accessed by an all-weather road. Gravel, cmshed stone, or demolition mbble may be applied on 

the surface to prevent refiise vehicles from picking up mud or refuse from the active area. The 

wet-weather disposal area will be relocated, as necessary, to facilitate site operations. 

In addition to wet weather, there are several potential scenarios that could dismpt vehicle traffic 

to the landfill and/or prevent tipping at the planned sites. Scenarios that could dismpt vehicle 

traffic include fires, traffic accidents, and chemical spills on the approach to the landfill. If the 

usual approach to the landfill becomes impassible, vehicles traveling to the landfill could use two 

altemative routes (Figure 10). 

Scenarios that could prevent tipping at the planned sites include fire and chemical spills. If the 

normal modules were not available for tipping, refuse would be unloaded at the active (primary) 

composting area (Figure 3). The primary composting area is surrounded by a mn-off 

containment benn, so is well suited to temporary storage of solid waste. 

2.10 MAINTENANCE OF INSTALLED EQUIPMENT 

The condition of landfill monitoring wells, gas wells arid lines, leachate risers, and the flare 

station will be assessed during each monitoring event. The schedule for monitoring is presented 

in Addendum 1. Inspection records will be filled out and retained to document the condition of 

equipment. 
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If needed maintenance or repairs are identified during the monitoring event, landfill personnel 

will arrange to have the work performed as soon as possible. Documentation of repair or 

maintenance will be filed with the inspection report. 

2.11 PROCEDURES TO CONTROL NUISANCES AND DISEASE VECTORS 

2.11.1 Unsightliness, Dust, and Odor 

Unsightliness, dust, and odor will be controlled by (1) timely placement of daily, intermediate, 

and final cover over the refuse fill; (2) proper maintenance of haul roads (grading and watering); 

(3) application of fine water spray or dust palliative on soil-covered work areas, soil excavation 

areas, and soil stockpile areas where conditions may result in fiigitive dust; (4) applicafion of 

water or planting of temporary vegetation on intermediate soil cover when conditions might 

create fiigitive dust; and (5) planting and maintenance of vegetated cover on completed fill 

slopes. A soil cover will be placed on the top of refiise piles on a daily basis. Soil or altemate 

daily cover will be placed on the vertical sides of reftise piles. Daily cover will control dust and 

odors and improve aesthetics. A Dust Control Plan is discussed in Addendum 8 and additional 

information on altemate daily cover is shown in Addendum 9. 

2.11.2 Litter 

The site operator will use a litter collection program to minimize the impacts of litter on site and 

in the area surrounding the site. This program consists of various activities designed to reduce 

windblown litter, as well as other site features and operations that inadvertently help to reduce 

windblown litter. Activities specifically designed to reduce amounts of windblown litter include 

minimizing the size ofthe active face to reduce the area of wastes exposed to wind, erecting litter 

fences downwind from the active face, and adjusting the height and length of litter fences to 

maximize their effectiveness in trapping windblown litter. 
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Features and operating techniques that reduce windblown litter include a 35-foot-high perimeter 

fence around the landfill site to back up the litter fences, applying daily and intermediate cover, 

and compacting refiise layers to hold freshly deposited refuse to underlying landfill layers. Site 

and surrounding area inspecfions will be conducted roufinely, and any windblown litter that is 

found will be collected. Temporary employees will be utilized in an active litter cleanup 

program at the landfill and along perimeter properties as needed. 

2.11.3 Disease Vectors 

A properly operated solid waste management facility does not present health hazards because 

today's waste management practices do not create conditions that attract and allow the breeding 

of such potential disease vectors as rodents and flies. Timely placement of daily soil and 

altemate daily cover on the refuse, and intermediate and final cover placement will prevent birds 

and rodents from using refiise for food and habitat. Daily and intermediate cover is also effective 

in preventing the emergence of flies from eggs which were laid in household refiise before it was 

collected and brought to the site for disposal. Site personnel will inspect site areas weekly for 

any signs of vector or rodent activity. If such activity is observed, site personnel will contact pest 

control specialists for professional advice and any services needed to ensure that a vector 

nuisance does not develop. 

2.11.4 Noise 

Noise levels of on-site equipment will be controlled by properly maintaining equipment mufflers. 

2.11.5 Fire 

Equipment operators and maintenance personnel will frequently remove debris and dust from 

undercarriages and engine compartments, check for and repair fuel and oil leaks, and provide 

portable fire extinguishers on landfill equipment to protect landfill equipment and vehicles from 
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fire danger. The entrance facilities and maintenance buildings will be equipped with fire 

extinguishers for controlling minor fires and maintaining personnel safety. 

Open buming will not take place at the landfill site. Fire protection for the refuse fill will be 

provided by minimizing the size ofthe tipping face, and by preventing deposifion of or removing 

buming material. Any fire that occurs on the landfill will be extinguished by trained landfill 

personnel using appropriate site equipment, stockpiled soil cover, and when necessary, a water 

tmck or auxiliary fire tmck (see Addendum 4). Water will be supplied by the on-site water well. 

If additional fire fighfing resources are needed, the Salt Lake City Fire Department will be 

summoned. 

2.12 HAZARDOUS WASTE EXCLUSION PLAN 

A "Prohibited Waste" control program designed to detect and deter attempts to dispose of 

hazardous and other unacceptable wastes is in place at the SLVSWMF. The program is designed 

to protect the health and safety of employees, customers, and the general public, as well as 

protect against contamination of the environment. The Environmental Compliance Supervisor 

will be in charge of hazardous waste activities. The complete program, developed by 

EMCON/OWT, is included in Addendum 5. 

The site is open for public and private disposal. Signs posted near the site entrance clearly 

indicate (1) the types of wastes that are accepted; (2) that hazardous wastes are not accepted at 

the site; and (3) the penalty for illegal disposal. All vehicles delivering wastes to the site will be 

.stopped at the scalehouse. Scalehouse personnel will, to the extent possible, visually inspect 

incoming waste for hazardous materials. Any vehicle suspected of carrying unacceptable 

materials (liquid waste, sludges, or hazardous waste) will be prevented from entering the disposal 

site area. Vehicles carrying hazardous materials will be required to exit the site without tipping 

their loads. If a load contains or is suspected of containing hazardous materials, the Waste 

Inspector will be notified and the following information will bc recorded: date, name of hauler, 

and license plate number. 
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After the load has been inspected at the scalehouse, the vehicle will be routed to the active 

disposal area and directed to the appropriate discharge location by site persormel. Loads will be 

randomly inspected at the tipping face by landfill personnel. If a discharged load contains 

hazardous material, the discharger will be required to reload the material and remove it from the 

landfill site. The discharger will be instmcted on how to dispose ofthe wastes. A rejected load 

form will be completed and provided to the Salt Lake Valley Health Department. 

If the discharger is not identified, the area where the hazardous material was discharged will be 

cordoned off. The hazardous material will be moved to a designated area for identification and 

preparation for proper disposal. For a detailed description of acceptable and prohibited wastes, 

the incoming load inspection plan, site control measures, storage requirements, and management 

requirements, see Addendum 5. 

2.13 RECYCLING/RESOURCE RECOVERY 

Current waste diversion programs at the SLVSWMF include salvage contracts for resalable 

recyclable materials, a soils regeneration site contract for blending waste materials into nafive 

soils to produce a final cover able to sustain vegetation, a mulching and composting operation for 

yard and wood waste, and a household hazardous waste facility. 

The SLVSWMF's on-site citizen unloading facility provides residents a convenient means of 

recycling their yard and wood wastes and other recyclables. Several bins are provided for 

various recyclable materials including newspaper, foam mbber, and metals including aluminum 

cans. Yard waste (leaves, grass clippings) are windrowed and tumed periodically to promote 

composting. The resulting compost is sold to the public. Wood wastes are chipped to provide 

landfill cover, and mulch/compost for landscaping. The design and operations of the public 

unloading facility do not allow for public scavenging of discharged materials, including 

recyclables. The Facility's Recycling and Composting Plan is included as Addendum 10. 
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The Salt Lake Valley Health Department operates a Household Hazardous Waste Facility 

(HHWF) at the SLVSWMF. The HHWF's goal is to reduce the amount of hazardous wastes 

disposed in the landfill cells, thereby reducing the risk of future impact to soil and groundwater. 

The HHWF accepts wastes from private homeowners and businesses that are conditionally-

exempt, small-quantity generators. Materials accepted include aerosol cans, non-halogenated 

flammables (mostly fiiels), oil, oil-based paint, latex-based paint, lab packs, and other materials 

such as anti-freeze, dioxins, and automobile batteries. Wastes are segregated by HHWF 

personnel, manifested, and transported to an off-site hazardous waste disposal facility. 

Antifreeze, batteries, and used oil are picked up by registered recyclers. Further information on 

HHWF operations and staffing is included in Addendum 11. 

A Recycling Infonnation Office, which is located at the Facility, responds to recycling questions 

conceming topics such as local recycling centers, drop-off points, and curbside programs as well 

as grass recycling, home composting, office paper recycling and ways to reduce, reuse, and 

recycle. SWMF tours and presentations conceming recycling and waste reduction are given to 

school, church, and civic groups by members ofthe Recycling Office Staff. A recycling resource 

library that contains videotapes, books, magazines, trade joumals, and newsletters is also 

available for public use at the Recycling Information Office. 
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FINANCIAL ASSURANCE PLAN 

3.1 COST ESTIMATES FOR CLOSURE/POST-CLOSURE 

Updated cost estimates for closure and post-closure ofthe entire landfill area were developed by 

EMCON/OWT, Inc. The costs are based on a modified cover design and are in 2005 dollars. To 

obtain cost estimates for each module, the total cost has been proportionally allocated based on 

the size of each landfill module. 

Estimated closure costs for each module are summarized below. Detailed closure costs for each 

module are presented in Tables D-1 and D-2 in Appendix D. 

Module 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Total 

Estimated 
Size (acres) 

28 

25 

33 

37 

33 

36 

39 

33 

28 

41 

47 

380 

Expected Year of 
Constmction 

1993-1994 

1993 

1994-1995 

1996 

1997 

2001 

2003 

2010 

2014 

2017 

2020 

Estimated 
Closure Cost 
(2005 Dollars) 

$2,113,887 

$1,887,399 

$2,491,367 

$2,793,351 

$2,491,367 

$2,717,855 

$2,944,342 

$2,491,367 

$2,113,887 

$3,095,334 

$3,548,310 

$28,688,465 
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Closure and post-closure costs for all modules will be ftilly financed by revenues generated at the 

operating landfill. The estimated total closure cost for the entire landfill cell. Modules 1 

through 11, is approximately $28.7 million. Detailed cost esfimates are presented in Table D-1 

in Appendix D. Post-closure maintenance costs are estimated at $540,000 per year in 2005 

dollars. Over 30-years, post-closure maintenance costs for the entire landfill are calculated at 

$16.2 million (2005 dollars). Detailed post-closure costs are summarized on Table D-3 in 

Appendix D. 

The eleven modules will be closed sequentially throughout the life of the landfill. It is 

anticipated that Modules 1 through 7 will be open over the next 5-year permit period and no 

other modules will receive waste during that fime. Portions of Modules 1 through 5, totaling 48 

acres, have already received temporary, low-permeability cover and revegetation. It is 

anticipated that the intermediate cover placed during normal operations on the inactive portions 

of the landfill will serve as a suitable low-permeability layer that will underlie the 

geomembranes. It is estimated that approximately 20 acres does not have intermediate cover in 

place at any one time. Costs for the intermediate, low-permeability cover will not affect the 

closure / post-closure fiind. 

The estimated closure and post-closure costs for Modules 1 through 7, the area ofthe landfill that 

will be open over the next 5-year pennit period, are summarized in Table D-4 in Appendix D. 

All costs are expressed in 2005 dollars. Closure costs for Modules 1 through 7 are estimated at 

$16.9 million. The annual post-closure cost for Modules I through 7 is estimated at $328,000. 

In order to fund post-closure costs over a 30-year period, a fund of $6.4 million would be 

required assuming a discount rate of 3 percent (retum on essentially risk-free investments). 

Therefore, the amount needed during the upcoming 5-year period is estimated at $23.4 million, 

as shown on Table D-4. The value of the closure / post-closure fund at the end of 2004 was 

$11.5 million. Therefore, the projected increase in the fiind required over the next five years is 

$11.9 million. 

SLVSWMF/17677.009/SLC5R036 Page 23 of 34 March 28.2005 
Copyright 2005 Kleinfelder. Inc. 



K L E I N F E L D E R 

3.2 FINANCIAL ASSURANCE 

The SLVSWMF has established a Closure/Post-Closure Fund account in accordance with 

Govemment Accounting Standards Board (GASB) recommendations for municipally owned 

solid waste landfills. Additionally, Salt Lake County meets the financial assurance criteria for 

municipalities, maintaining an AAA bond rating and a very low debt ratio. Details of the 

financial assurance plan are presented in Addendum 7 and comply with the current State of Utah 

regulations R315-309-1(1) and R315-309-2(2). 

Additions to the closure/post-closure fund will be made annually and are based on the percent of 

landfill capacity used and total closure/post-closure costs. The SLVSWMF will annually adjust 

the final closure and post-closure costs for inflafion or facility modifications that would affect 

closure or post-closure care costs in accordance with R315-309-2(2). More details on the 

Financial Assurance Plan are presented in Addendum 7. 
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CLOSURE PLAN 

4.1 FINAL COVER 

The landfill area will be closed sequentially. Intermediate cover will be placed during operation 

in advance of closure. The final cover will be applied according to the closure schedule 

discussed in Section 4.3, below. 

The final cover will consist of: 

• A low-permeability layer of 18 inches of soil with a hydraulic conductivity of 

<1 X 10' cm/sec overlying the intermediate cover or a geosynthetic clay liner, 

overlying the intermediate cover; 

• A geomembrane; 

• A geonet; and 

• A minimum of 12 inches ofsoil suitable for plant growth. 

Each soil layer shall bc compacted as required by a dozer or compactor to provide a stable 

foundation layer and a cap capable of supporting vegetation. 

The final surface grades (Drawing 1, Part 111, Appendix B) are designed to provide minimum 

slopes of 5 percent to maintain the drainage of the completed landfill after settlement and to 

minimize erosion of the final cover. To verify the integrity of the final cover, a program of 

periodic observation and maintenance will be instituted. The site currently has one established 

pennanent survey point. At least one more permanent survey control monument will be 

established and maintained to provide reference points for fiiture settlement measurements. 
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Final cover will be vegetated with compatible plant species to limit erosion, provide 

evapotranspiration of precipitation moisture, and enhance the expected end use for the site. Hay 

and straw will be used as needed on steep grades to reduce soil erosion during seed germination. 

The site may require revegetation over a long period of time. Vegetation should be restored in 

phases. Revegetating plant species using seed collected from the areas surrounding the landfill is 

ultimately desirable. 

As depicted in the End Use Plan in the master plan (EMCON/OWT, 1991), the intent is to 

enhance the site with native vegetation resembling that of the existing habitat, in order to 

encourage wildlife at the site, and to introduce passive recreation and environmental awareness 

through trails and educational signage. 

4.2 SITE CAPACITY 

The estimated total waste capacity ofthe landfill (Modules 1 through 11) is 49,510,000 cubic 

yards (EMCON/OWT, 2005). Based on an estimated initial refuse density of 0.58 tons per cubic 

yard, the estimated total waste tonnage capacity is 29 million tons. The projected refuse 

settlement after closure, due to consolidation, decomposition, etc., is from 5 ft to 15 ft. (Part III, 

Appendix E). Therefore, the in-place estimated total waste capacity assumes the landfill will be 

overfilled to account for the anticipated settlement. Wc assume 10 percent of the landfill 

capacity will be consumed by daily cover volumes. 

4.3 CLOSURE SCHEDULE 

The eleven modules ofthe active cell will be closed sequenfially as they are filled to final grade. 

Final closure of Modules 1 through 6 is expected to occur starting in 2011. Modules 7 through 

11 will be closed sequentially between 2016 and 2027. 
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4.4 CLOSURE COSTS 

Closure cost estimates for each of the 11 modules are summarized in Secfion 3.1. For all 

modules, the closure costs will be paid in flill from revenues generated by the landfill. The 

projected year for completing closure is 2027. 

4.5 FINAL INSPECTION 

The Solid Waste Executive Director will notify the Division of Solid and Hazardous Waste of 

the intention to close the landfill at least 60 days prior to the final receipt of waste. Final cover 

will be initiated within 30 days of final receipt of waste, and completed within 180 days of 

initiation. Closure plans and drawings documenting the as-built constmction will be prepared 

and certified by the landfill manager and a Utah certified professional engineer. 

Once the active SLVSWMF has received final cover and been revegetated in accordance with the 

provisions of Secfion 4.1, the Solid Waste Execufive Director will contact the Division of Solid 

and Hazardous Waste and Salt Lake Valley Health Department to arrange a final inspection of 

the facility. 
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POST-CLOSURE PLAN 

5.1 MONITORING 

Groundwater monitoring, leachate collection and treatment, and landfill gas monitoring will be 

performed for 30 years after landfill closure to assess potential impacts of the landfill on the 

environment. The monitoring programs are described below. 

5.1.1 Groundwater Monitoring 

Groundwater samples will be collected semi-armually from ten wells surrounding the closed 

landfill cell. Three of the wells, located along the south and east sides of the cell, will provide 

background/upgradient water quality information. The remaining seven wells, located along the 

north and west sides ofthe cell, will provide downgradient monitoring of potential impacts ofthe 

landfill cell on groundwater. 

The groundwater samples will be analyzed for the detection monitoring constituents listed in 

R315-308-4 ofthe Utah Solid Waste Permitfing and Management Rules, plus nitrite and phenols. 

Metal concentrations will be analyzed as dissolved, rather than total concentrations, due to the 

high turbidity ofthe water from the silty upper aquifer. 

The detailed groundwater monitoring plan is included in Addendum 2. 

5.1.2 Leachate Collection and Treatment 

During the post-closure period, the leachate risers will be inspected for the presence of leachate 

on a monthly basis during the wet season (November through April) and twice during the dry 

season (June through September). If more than one foot of standing leachate is present above the 

liner, the leachate will be pumped and properly treated and/or disposed (see Addendum 12). 
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5.1.3 Landfill Gas Monitoring 

Following closure of the landfill cell, the facility will continue to be subject to the Title V air 

quality operating permit until emissions from the landfill are demonstrated to less than 50 metric 

tons of NMOC, at which time gas collection equipment can be removed. Until this point is 

reached, the landfill will continue to perform monitoring and reporting as required by the 

operating permit. These conditions are discussed more fijlly in Addendum 8. 

Possible lateral migration of landfill gases will be monitored quarterly during the operating 

permit period at four gas monitoring probes located around the perimeter of the closed landfill 

and in facility stmctures, as detailed in Addendum 8. The locations ofthe probes are shown on 

Figure 9. The facility stmctures and probes will be monitored with a hand-held field explosive 

gas meter calibrated against a methane standard. The percent of explosive gas (expressed as a 

percent of the lower explosive limit (LEL) for methane) will be recorded at each location. If 

readings exceeding 25 percent ofthe LEL are recorded in any stmcture, or if readings exceed 100 

percent of the LEL in any probe, the regulatory agencies will be notified and corrective action 

will be initiated. 

5.2 MAINTENANCE OF MONITORING SYSTEMS AND FACILITY STRUCTURES 

5.2.1 Groundwater Monitoring System 

All groundwater monitoring wells will be inspected for signs of disrepair, failure, or deterioration 

during each sampling event. Bollards around each well will help protect the exposed well casing 

from damage. If damage is discovered, the nature and extent of the problem will be recorded, 

and a decision will be made to replace or repair the well. Possible repairs include 

redevelopment, chemical treatment, partial casing replacement or repair, resealing the annulus, or 

pumping and testing. If a well needs to be replaced, it will first be properly abandoned. 

Damaged wells will be scheduled for repair or replacement within one month after the problem is 

identified. 
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5.2.2 Leachate Control System 

The LCRS must be maintained so that it operates effectively during the post-closure maintenance 

period. Bollards around each riser will help protect the exposed casing from damage. The 

system will be inspected during each monitoring event (see Section 5.1.3) for signs of disrepair 

or deterioration. Needed repairs will be made after the need is identified. 

5.2.3 Landfill Gas Monitoring System 

The landfill gas monitoring system will be maintained as part of the gas collection system as 

discussed in Section 5.4. 

5.2.4 Facility Stmctures 

The current facility stmctures located near the entrance gate will be maintained during the post-

closure period to provide a base for post-closure maintenance operations. These facilities may 

also be used by City or County personnel for continued equipment storage or maintenance, and 

possibly for future solid waste support operations. The facilities will be visually inspected 

monthly for signs of disrepair, such as leaking walls/roof, broken windows/doors/locks, etc. 

Needed repairs will bc made as necessary. 

5.3 MAINTENANCE OF COVER AND DRAINAGE SYSTEMS 

5.3.1 FinaiCover 

A post-closure maintenance program will be implemented at the landfill in order to maintain the 

integrity of the landfill's final cover. The final cover areas will be inspected quarterly for 

evidence of erosion, ponded water, odor, exposed refuse, cracks, settlement, slope failure, and 

leachate seeps. The landfill's final grades will be inspected and maintained in order to maintain 

SLVSWMF 17677.009 SLC5R036 Page 30 of 34 March 28,2005 
Copyright 2005 Kleinfelder. Inc. 



K L E I N F E L D E R 

their integrity. Areas where water has collected (ponded) will be regraded. Erosion damage 

resulting from heavy rainfall will be repaired. 

Cracks in the final cover will be scarified and recompacted or sealed with a bentonite slurry. 

Any erosion damage, which may be caused by extremely heavy rainfall, will be repaired. 

Temporary berms, ditches, and straw mulch will be used to prevent fiirther erosion damage to 

soil cover areas until site conditions permit the final cover to be re-established and vegetation to 

be reseeded. Preventative maintenance for the final cover should preclude problems regarding 

leachate generation from infiltration of surface water, gas venting through the cover, and vectors 

attracted by exposed refiise. 

During the post-closure maintenance period, a topographic map will be prepared every five years 

to evaluate landfill settlement. Iso-settlement maps will be produced for calculating differential 

settlement on the landfill by comparing the elevations on the topographic map produced at 

closure and the most recently compiled topographic map. 

5.3.2 Drainage System 

The integrity ofthe final drainage system will be maintained throughout the post-closure period. 

The final drainage system will bc evaluated and inspected for ponded water and blockage of and 

damage to drainage stmctures and swales on a quarterly basis, and monthly between December 

and March. Where erosion problems are noted or drainage control stmctures need repair, proper 

maintenance procedures will be implemented as soon as site conditions permit so that fijrther 

damage is prevented. Damaged drainage pipes and broken ditch linings will be removed. 

Temporary repairs will be made until permanent repairs can be scheduled. The County or a 

licensed general contractor will repair or replace drainage facilities. 
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5.4 OPERATION AND MAINTENANCE OF GAS COLLECTION SYSTEM 

Following closure ofthe landfill, the facility will continue to be subject to the Title V air quality 

operating permit until emissions from the landfill are demonstrated to less than 50 metric tons 

NMOC. During that time, the landfill gas collection system, including gas collection wells, 

piping and the flare or other suitable means of gas destmction, will be operated, inspected and 

maintained to keep the landfill in continuous compliance with permit conditions. Operation and 

maintenance ofthe gas collection system is discussed in further detail in Addendum 8. 

5.5 CHANGES IN RECORDS/ZONING 

Salt Lake City adopted a landfill overlay zone for the SLVSWMF in October 1994. The area has 

been zoned A-l (agricultural) and M-l A (light industrial) in the past. The overlay zone is 

designed to acknowledge existence ofthe landfill and make provisions for ongoing operations. 

According to Mr. Wilde, Deputy Director of Planning for Salt Lake City, once the landfill is 

closed, the land it is on will likely be rezoned as Open Space or as Public Land in order to 

preserve the designed end use. 

5.6 SCHEDULE OF POST-CLOSURE CARE 

After closure, the landfill will bc monitored and maintained according to the schedules discussed 

in Section 5.1 through Section 5.4. 

5.7 POST-CLOSURE COSTS AND PROJECTED FUND WITHDRAWALS 

The estimated annual post-closure maintenance cost for the entire closed landfill is $540,000 in 

2005 dollars. The total estimated 30-year post-closure maintenance cost is $16.2 million. Costs 

are discussed in detail in Section 3. 

SLVSWMF/l7677.009/SLC5R036 Page 32 of 34 March 28.2005 
Copyright 2005 Kleinfelder. Inc. 



K L E I N F E L D E R 

5.8 CONTACT PERSON/OFFICE 

During the post-closure period, correspondence should be directed to: 

Executive Director 
Salt Lake Valley Solid Waste Management Facility 
6030 West Califomia Avenue 
SaULakeCity, UT 84104 
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SALT LAKE VALLEY SOLID WASTE 
MANAGEMENT COUNCIL 

6030 West California Ave (1400 South) 
Salt LakeCity, Utah 84104 

(801)974-6920 
FAX (SOl) 974-6936 

www.slvswmf'.net 

Romney M. Stewart 
Executive Director 

March 11,2005 

Utah Department of Environmental Quality, 
Division of Solid & Hazardous Waste: 
288 North 1460 West 
Sah Lake City, UT 84114-4880 

Council Members 

Peter M. Corroon, Chair 
Mayor. Salt l.akc County 

Ross C. "Rocky" Anderson 
Mayor. Salt Ijkc City 

Dennis Nordfelt 
Mayor, West Valley Cily 

Suzanne KIrkham 
Interim Director Salt Lake Valley 
Health Department 

Dr. Ryan Dupont 
SchiH)l of Engineering 
Utah State Universitv 

Subject: Non-ProHt Status, Salt Lake Solid Waste Management Facility 

Dear Sirs, 

The SLVSWMF serves the municipal and industrial solid waste disposal needs of approximately 
65 percent of the businesses and residents of Salt Lake County. The Facility is a non-profit 
facility; the tipping fees charged by the Facility are used to pay for the construction and 
operation ofthe Facility. 

The SLVSWMF is jointly owned and operated by Salt Lake City and Salt Lake County. The 
City provides support engineering services. The County provides accounting and legal support 
services and manages and operates the Facility. The Salt Lake Valley Solid Waste Management 
Council, a Facility management council made up of five members from goveming and regulating 
agencies and an outside technical expert, develops policy, rules and regulations to promote safe 
and efficient solid waste disposal. The Council plans, establishes, and approves all construction 
and expansion projects and prepares budgets for operation and maintenance ofthe Facility. 

Sincerely, 

SALT LAKE VALLEY 
SOLID WASTE MANAGEMENT COUNCIL 

Romney Stewart 
Solid Waste Director 

http://www.slvswmf'.net
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REAL ESTATii ;:!:CTI'JN 

QUIT CLMM DEEP 

SALT,LAKE COUNTY, a body cocpocace and politic of the State 
o£ Utah.1 GRANTOR, heceby quit clalme to SALT LAKE COUNTY and 
SALT LAKB^CITY CORPOHATION, as tenants In couon, with an undi
vided Inteceet, GRANTEES, foe the S U B of Ten Dollacs ($10.CO) 
and othec good and valuable consldecatlon, the follovlnc; 
descclbttd paccel of ceal pcopecty In Salt Laka County. I'tah, 
to-wit: '-A 

Vi 
Ip That portion of land located In the South-
^/«>s^ Quactec of the Nocthwest Quactec of 
(^Section 11, Township 1 South - Range 2 West. 
Edosccibed as follows: 

Beginning at the center of Section II, 
^Township 1 South - Range 2 Mest, Salt Lake 
fMecldlan: thence Nocth O'^Oi'SA* East along 
{section line 98S.86 feet to an old existing 
;tence line: thence Nocth 87O08'26* West 
)1328.30 feet along said fence line; thence 
;8outh 0003<2I* Nest 1052.07 feet to the 
11/16 section cocnec: thence South 89<>S9'51'' 

ĵ 'East along the section line 1326.35 feet to 
J^polnt of beginning. (contains 1.351,733.66 
iiqutce feet oc 31.03 acces). 

IN HITNE88 MHEREOP. GRANTOR hait caused this Quit Clala Deed 
to be flgned and its official seel to be affixed heceto by Its 
duly autbocLxed ottlcec this t•)*•>. day ol w«y . 1986. 

BMiT LAKE COUHTY 
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STATE OPiUTAH 

County ollSalt Lake 

GMT l.A';t ^'I-HIL 

ss. 

On t h i s 12th day of Hav 1986. pecsona l ly appoaced 
be foce netH. Dixon H l n d l e y , who being by se duly swocn, d id say 
and ackaowledge t h a t he i s the County d e c k of S a l t Lake 
County , 'and t h a t t he w i t h i n and focegolng Qui t C l a l a Deed was 
s i g n e d bV>hl» on behal f of S a l t Lake County by a u t h o r i t y of a 
R e s o l u t i o n ' ^ o t the Boacd o£ County Comnlsslonacs of S a l t Lake 
County . 

HOTARY PUBLIC, R e s i d i n g / t J 
S a l t Lake County, Utah 
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UIC LAW DEPAnTMLNT 
DOCUMKNT NO. 1 - 1 0 3 2 - 2 
P a g e 1 

QUITCIAIM DEED 

KNOW ALL MEN DY THESE PRESENTS; 

^i^ l? 

T h a t , UNION PACIFIC LAND RESOURCES CORPORATION, 
a c o r o o r o t i o n of t he S t a t e of Nebraska, G r a n t o r , in 
c o n a i d e r n t l o n of the sum of TEN DOLLARS (SIO.00) t o i t 
du ly p a i d , t he r e c e i p t whereof i s hereby acknowledged, 
hna remined, r s l e a e e d and qui t c l a i i i e d , and by t h o s e p r e s e n t s 
does REMISE, nELEASE and forever QUITCLAIM t o SALT LAKE 
COUNTY, a body p o l i t i c and p o l i t i c n l s u b d i v i s i o n of the 
S t a t e of Utah , whose p o s t a l address i s County Real E s t a t e 
Depa t tment , 151 Eas t 2100 South S t r e e t , Bu i ld ing 4, S a l t 
Lake C i t y , Utah 84115 and SALT LAKE CITY CORPORATION, 
a mun ic ipa l c o r p o r a t i o n of the S t a t e of Utah, whose p o s t a l 
a d d r e s s ID 451 South Cta te S t r e e t , S a l t Lake C i t y , Utah 
84111 , G r a n t e e s , in equal shares as t e n a n t s in common, 
and not as j o i n t t e n a n t s , t h e i r s u c c e s s o r s and a s s i g n s , 
. fo rever , a l l of G r a n t o r ' s r i g h t , t i t l e , i n t e r e s t , e s t a t e , 
c l a im and demand, both a t law and in e q u i t y , of, in and 
t o the r e a l e s t a t e s i t u a t e in the County of S a l t Lake, 
S t a t a of U tah , d e s c r i b e d in Exhib i t A h e r e t o a t t a c h e d 
snd hereby rnade a p a r t hereof . 

EXCEPTING from t h i s qu i t c l a im 
i n t o G r a n t o r , i t o successors and a s s i g n s , 
m i n e r a l s and a l l mineral r i g h t s of every k 
now known t o e x i s t ot h e r e a f t e r d iscovered 
w i t h o u t l i m i t i n g the g e n e r a l i t y of the foe 
and gas and r i g h t s t h e r e t o , t oge the r with 
and p e r p e t u a l r i g h t t o explore f o r , remove 
of , s a i d m i n e r a l s by any means or methods 
C r a n t o c , i t s s u c c e s s o r s and a s s i g n s , but w 
upon or us ing t h e sur face of the lands her 
and In such manner as not t o damage the su 
land.< or t o i n t e r f e r e with the use thereof 
t h e i r s u c c e s s o r s and a s s i g n s . 

and RESERVING 
forever , a l l 
Ind and character 
, including, 
egoing, oil 
the sole, exclusive 
and dispose 

suitable to 
ithout entering 
eby quitclaimed, 
rCace of said 
by Grantees, 

TOGETHER with a l l and s i n g u l a r , t h e h r r e d l t a m t n t s 
and appi i r tenoncea thereunt:o be longing; TO HAVE .\ND TO 
HOLD the lands d.escrlbed In Exhib i t A, s u b j e c t t o t h s 
a f o r e s a i d e x c e p t i o n and r e s e r v a t i o n , tinto t h e G r a n t e e s , 
t h e i r s u c c e s s o r s and a s s i g n s , f o r e v e r . 

V* 

3 

PC' 
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WHEM RtCOrOEa RETURN TO: 
BALT LAKf 'vOUHTV 

REAL LSTAl t SECTION 

UIC LAW DEPARTMENT 
DOCUMENT NO. 1 -1832-
Page 3 

STATE OP NEBRASKA ) 
) • • 

COUNTY OF DOUGLAS ) 

On thii /2'*- day of O e c A m b t r , 1985, before 
mc, a Notary Public in and fot said County In the State 
aforesaid, personally appeared L. &. OlSO'^ , 
to me porsonally known, and to me personally known to 
•^ .,7.^?^ President of UNION PACIFIC LAND RESOURCES 
CORPORATION, and to be the same person whose name is 
aubsccibed to tht foregoing instrument, and who, being 
by me duly sworn, did say that he is Viol President 
of UNION PACIFIC LAND RESOURCES) that the seal affixed 
to said instrunent is the corporate seal of said corporation; 
and that said instrument was signed and sealed on behalf 
of said corporation by authority of its board of directors; 
and the caid ^. g. O I^On acknowledged 
said instrument to be his free and voluntary act and 
deed and the free and voluntary act and deed of said 
corporation, by it voluntarily executed, for the uses 
specified therein. 

IN WITNESS WHEREOF, I have hereunto set my 
hand and official seal the day and year last above written. 

My commiosion expires M "ocy " 0 ^ 

Notary Public 

R e s i d i n g a t 

( R E A L ) 

rWAnp^ H-e 

knEWHun-asiiiMa 
•.A.HnONR 

T'Vr 

^ 

I 
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WHEN RECORDED RETURN TO: 
SALT LAKE COUNTY 

REAL ESTATE SECTION 

F.XHIBIT A 
UIC LAW DEP.^RTMENT 
DOCU.HENT NO. 1-1832-2 

M l 

A tract of land situate in the Northeast Quarter of 
the Southwest Quarter (NÊ SWî ) of Section 11, Township 1 
South, Range 2 West of the Salt Lake Meridian in Salt Lake 
County, State of Utah, being all of Parcel 3, as conveyed by 
Union Pacific Railroad Company to Union Pacific Lard Resources 
Corporation by Quitclaim Deed recorded as No. 2796247^ March 
22, 1976, in Book 4140, pages 443 through 447, in t.ho Records 
of said County, said Parcel 3 more particularly de;-'ribed as 
follows: 

11; 
Conunencing at the northwest corner or said Section 

thence along the wect line of said Section 11, S. 0 
degrees 31 minutes E., a distance of 3139.37 feet, more or 
less, to a point whicli is 50.0 feet northwesterly, measured 
at right angles, from the centerline of the abandoned main 
track of the Las Vegas to Salt Lake City main line of the 
Los Angeles and Salt Lake Railroad Company, as formerly 
constructed and operated; 

thence along a line parallel with and 50.0 feet 
distant northwesterly, measured at right angles, from said 
centerline of abandoned main track, N. 80 degrees 24 m.i.nutes 
E., a distance of 1336.76 feet, more or less, to the true 
point of beginning, which is a point in the west line of 
said NE>jSWij of Section 11; 

thence continuing along a line parallel with said 
centerline of abandoned main track, N. 80 degrees 24 minutes 
E., a distance of 1336.76 feet, more or less, to a point in 
the north-south centerline of Section 11; 

thence along said north-south centerline, S. 0 degrees 
31 minutes E., a distance of 101.27 feet to a point 50.0 feet 
southeasterly, measured at right angles, from said centerline 
of abandoned main track; 

thence along a line parallel with and 50.0 feet 
distant southeasterly, measured at ri^ht angles, from said 
abandoned main track, S. 60 degrees 24 minutes W., a 
distance of 1336.76 feet, more or lesa, to a point in said 
west line of the NEiiSWi* of said Section 11; 

thence along said west line of the NEHSW»j, N. 0 
''egrees 31 minutes W., a diatance of 101.27 feet to the 
crue point of beginning. 

Containing an area of 133,676 square feet, more or 
lesa, or 3.07 acres. 

^ 
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WHEN RECOItDKU, MAIL '1~0; 

"r.' Roger D. Ml H a m 
Co'unt'/.'ftcaT'Estjle'DepJrtiiicrit," 
County-Complex 

115 Cai t ' j ioo South";•; 

t i . - • 

•343985^ Harranti] Btth. 

tt;VMi 
: ( • 

<>J 

Intermountain Development ,i INC. ; 
j lnnd ctii'.iiic uiiili'f thu IJIWH of 
[Take O t y .of Count 
~"icUy convcyt 1111(1 H-]irnuii.'» to SALT LAKE COUNTY . .specIal S'.-rvlce D is t r i c t *1 

of "Salt Laki- Ci ty , County, Utah 
Ten Dollars snd other good and valuable consldcration-

tl:c following:dc»cribcd tract of land in Salt Lake 
Stale oLUUh: .". ..• , 

X y y ' - - - / . ' • • • • • : • • 

rpeoln.'ilnq at the SW corner of Section 11, TIS, R2W, SLEiM and 
iTrunnlng thence'along the Section l i ne N 0^0-,'30" E 2648.56 f t 

Jfto the West quarter corner of salJ Section 11, thence N 0°00'30" 
ft};l095.0C f t to the South r igh t of way fence l ine of the Los 
IjAiigeles and Salt l.ake Rai l road, thence along said r igh t bf way 
Ifence S 86059'13" £ 1320.96 f l more or less to the East l ine of 
Mhe West h.ilf of ths West half of said Section 11, thence S 0° 
J06'20" W along said l ine 1026;96 f t to the South l i ne of tho 
{Northwest quarter of said section 11,'thence S 89055'31" E 
|1327.83 f t to the center of said Section 11, thence S 0°04'S4" 

•IJ2648.39 f t .Jnd N 89^;55'44" W 2658.42 f t to the point of begln-
njng.f less 3.087 acres^owned In fee t i t l e by Union.Pacific • 

j tand Resource,Company and 3.543 acres owned by fee t i t l e by Utah 
E,ower; Company;'both parcnis being In the East h a l f o f the South-
i s t quarter of said Section 11 ,*tContaining 8,445,027 square 

H.m. 

The t^ftlcers who lifrn this deed hereby certify, that Ihii dcml and the Irantfcr represented 
*:̂  thcrcljy wArduly aulhorixMl under a rc«otiilian duly ailoptcii by tho boftrd of ilircctiirt of the Ki'ai'lor , 
'!. al a lawful .inMtlnf duly held and nttcnilcd by aquorum.g|M|i(j|tjlpj|jjiJ^j^fe^^ ' -i-.-^^f'^ 
\ : In wit^T'wIieveof, th* jpmntorjiaa eaufcd^iti corparaM,iMme and M d ^ b o horc'.-.nlo affixud .{'.r; 

XM 
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% u H : LAW nr . i ' f . n - iMr .n r 
DOCDMKNT NO. 1 - 7 S f, : 
P a q e ? 

ANP TO HOLD t h e l a i i d o d e s c r i b o d i n E x h i t M t . A, M U h i c r t : 
t o t h e j f o r e s . i i d f̂  r c c p t i o n g ,ind r e Ge r va t ion.T , t int:o t h e 
Cr ,in t CL-S , t.t;e i r 5iJCCc.T.'".or i ,ind <I,T.T Ifjn .s , f o r n v e i . 

IN !VlTNr;SS WHERi:Of, t h e G r a n t o r h^,;^ caua^^d 
the.<;e prenentL. 'J t o tae s i g n e d by i i: s J t x g a n t l t f l _ Y l f l * P r e s i d e n t 
,ind a t t e s t e d by it:.'-. A.'-,.-? i s t an t S e c r e t a r y , a n d i t s c o r p o r a i . o 
. - J O J I t o b e h e r e u n t o a f f i x - i f d r.lie t e n t h d a y o f A u g u s t : , 
I 9 ft 4 . 

By. 

j .Sea l ) 

g 

I i 

'^^ 
< & ^ -



'V tl I c LAW ; ) i : i ' / 
0 0 ( : I I M I : N :• .Nil 

IMc],- ) 

l: r-^i. 

; ; r A l - K O f NKHHA.'iKA 

(-OUNFY OF DOUGLAS 
) .1 H 

nand 

On t h i .1 t e n t l i d a y nf A'.ifjuqt: 
m e , a N o t a r y P c t i l i c In a n d f o r n a i d ( O i m 
. ^ f o r e s a i d , p e r . ' i o n a l i y a p p e a l od j ! \ _ ('_ >J i 
t o me p e r j o r u i l l y k n o w n , a n d t o in.e p e i . T O O 
h c K i H O u t i v ' n V t o e i'rt:.-.ucicnL o f 'JNiON P.".C(Fr 
CORrOU.KriON, and ' . o ~ b o l:he . sane ptrr L^on w 
. m i h . s c r i b o d t o Lhe t ' o r e g o i i i g i n.r; t r urrf-:iC , 
hy me d u l y s w o r n , d i d .say t h a t I.e isAAe^o 
o f iJNIOM PACIFIC LANO Rf.S(JURCr:S COPPOP.'if 
c i e a l a f f i x e d !:o s a i d i n s t r u m e n t i s t h e c 
o f s a i d c o r p o r a t i o n ; .'^nd t n a t s a i d in.^r.r 
a n d s e a l e d on D e h a l f o f s a i d c o i p o r a t i o n 
o f i t s b o a r d of d i r e c t o r s ; a n d t h e s a i d 
a c k n o w l e d g e d s a i d i n s l i r u m e n r t o b e h i s f. 
acx. a n d d e e d , a n d t h e f r e e a n d v o l u n t a r y 
o f n a i d c o r p o r a t i o n , by i t v o l u n t a r i l y e 
p u r p o s e s s p e c i f i e d t h e r e i n . 

n ! H , b e f o r e 
t y i n t h e S t a t e 

CJOfv'^ _ . . 
a l l y kr.own t o 
C LANiJ RF.SOUPCF.S 
ho;;'.- namo i .s 
a n d w h o , b e i n g 
• i t l v - j v l o o VrC.Sl'lcri 

' i T ; s J T h a T " t h e " " " 
o r p c a t e 3f.-a I 
u.tiiint w a s s i g n e d 

by a u t h o r i t y 

A P, - l i ^ n i g ^ -
r e e a n d v o l n n t ' j r y 

a c t a n d d e e d 
x e c u t e d f o r th..-

r i WITNESS WHEREOF, I h a v e h e r e u n t o s e t my 
a n d o f f i c i a l s e a l t h e d a y a n d y e a r l a s t a b o v e w r t t t r m . 

My c o m m i s s i o n e x p i r e s : / | ' 2 - b ' V L* 

I fa lUl lOIMT • l l . l l < • . fe . ,U 
C L .lANKN 

My I m n tif. nri. Tt ItU 

R e s i d i n g a t : 

( S E A L ) 

'-s.x»r»Vf»wwnire5»TI*-rff ifft»y»»WTyftTiwr«i « M 
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i . M i ; i w ; A . 
U K I ,M-, -11 I ; • - i : •• ; 

11 < " T i l ; , ' r f r ' 1 ; • 

I ' . i . , • •: 

i : :< i i i i i : [ ' A 

^ t . ' i c t ' j ( 1 .\rHl H i t u . i t c l l . T hf: Ki-)r t Iioa .'•-'. O u . i r t c r of 
t h e f^outlio" t O M c r t o i (I 'F ' iSrA) o ' . S o c l i m 1 0 , T o v n e h i p 1 .Sa')(„b. 
I^ango 2 W»r. of t l ic t l . i l t I^Vc M e r i d i a n » i S a l t L-nkc C c u n t y . 
S t a l f r\{ Ut'itii, l i c l n ' j . i l l o t r a r c c - l 7 . ft). c o n v c y c \ l by Unior, 
I ' a c i f i c R a i l -<),-,.1 Cou-/,^ny t o U n i o n P A - 1 L U . I.fvr.d r to . iourccg 
Cori>oi a t i o . i "y Ou 1 t c 1.-. im Oc<.-cl r e-j o r ri •-<.! i-1, No. 2 7 9 C 2 4 7 , M.irch 
2 2 , 1 9 7 6 , Ir. :^>oX 41 î 0 , p a g e c 41J t h r c u g h 447 In t h o Per.ordK 
of » n l d Co ' jn t , - , w.Tid P n r r u L 2 c iprn p a r t i c o 1 i.r 1 y d c 6 c r i b c < l a s 
foi . lov/B : 

i 

Si 

Conr^cnc i na nt. t l i« n o r t h e a s t c o t nev.- c f St3:; t ioii 10) n ^ . 
^% 

t h e n c e a l o n g t h s t o s t l i n e o f o a i d S : - r t i o n 1 0 , Eoij^)i v |C 
0 d e g r e e s 31 m i n u t e s E a s t , 3 1 3 9 . 3 7 f o c t , t o THC TRUE POItTT OT 8 o 
BEOIHSINC. a a l d p o i n t b e i n g 5 0 . 0 f e « t d l o t J i n t rvor Lhwea tex l y . § 
( s e a a u r e d a t r i g h f a n g l e s , froca t h e c o n t t r l l n c of t h e abar>dono<J F 
i^a ln t r a c k of t.t,c L^a V e g a s t o S a l t Lake C i t y r::^in l i n e of t h « 
Lo5 AngeloB ond S A I . ' . Lfllte R a i l r o a d C o r . p a n y , a s f o r m e r l v c o n -
o t r a c t c i d and o p - o r o t 

t h e n c e c..>mg a l i n e p a r a l l e l v i t h and SO.O f e o t d l s t « r i t 
n o r t h w e s t e r l y , rai a s u r e d a t r i g h t a n g l o c , C r o a s a i d c e n i e r l i i u i 
o f a b a n d o n e d m a i n t r o o k . S o u t h 80 degr«»-3r. 24 r o i n u c e s We>t , 
1 3 3 6 . 7 6 f o c t t o s p o l T t i n t h e w c o t l i n o o f »/ i ld N o r t h e a s t 
Q-uartftr of Lt'.t 5 u u t h c - ' » 5 t C N a r t o r o i St-v^tion 10 ; 

t h « n c o a l o r r j n . i i d w e s t l i n e o f n a i d Kor t h e a r . t G u a r t t - t o f 
t r i e 6 o u t h e ^ a t O u a r t o r , S o u t I ^̂  d e g r e e s 31 t o i n u t o a E a s t , 1 0 1 . 2 7 
f e t t o a p o i n t v h i c h i e S O , ' ^ c « t d i s t a n t s o u t h e a e t e r l y , 
Kioasured a t t i g h t a j t \ g l a a , f ioca s a i d c a n t o r l i n o o f t h o a b a n d o n e d 
KX.-".in t r a c k . ; 

t h e n c e a l o n g a l i n e p a r a l l e l v i t h nnd 5 0 . 0 f e e t d i a t a n l i 
s o u t h o a o t e r l y , c i a a s i u r e J a t r i g h t a n g l c a , f r o a s j i i d c e n t e r i i n o 
of a b a n d o n e d mal . i t j r a c k , H o r t h 80 degr« t<a 24 m l n u t a a E / i » t , 
1 3 3 6 . 7 6 f t B t , t o t h o e a a t I L n * o f s a l f l S e c t i o n 1 0 ; (J^ 

OO 
t h o n c o a l o r i g s a i d e a s t l i n e o f S e c t i o n 1 0 , N o r t h 0 <̂ i 

d o g r a * 8 31 n i n u t o a H a o t , 1 0 1 . 2 7 f e e t t o TRE TUUE POINT OJ' .:: 
aEGINNIWC. 

( ) . 0 7 a c r o a ) 
S a i d p a r c e l c o n t a i n s 1 3 3 , 6 7 6 cr ( \ ia ra f n e t , cnore o r liooiSr y-i-r< 
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iq-lo-Hoo-o 
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•KHV//27 WAnRANTY D'.Tn ntM. ['sik:'. h i r i m 
••KIH;KK.'<.S INVf:.STMF.:JT. A PAKINtR.rMir, f;r.inr<,i 

'M j : ; i ! t Lake C c v i n t y . S t n r o if i l f i h , h e r e b y COrrVFY.''. ANH WARFAf'T.''. t r, 

>Al.r I.AKE COWNIY. ,•. Ijodv p o l i t i c nnd [ . o l l t l c n l .siibd I u 1 .n I vin .if > h-.-

' . ' • l t r ':.f (;t.Th. ,in(i ' j , \] .~ I.NKF T; TV n in,,n! - Ipr. i ' j o r p o n t l r n .if < he 

••-'•-Mr o f I J t . i h . - . - - ( ; r . . . n - . r -

ot S,-, lc L.ikr C-iin'. y :;ir.Tr.- cf I ' l / i h , f o r Lbo r.nn of TFN DOi.iJVPf- ,-,:i(1 

o t h e r g o o d nno ' . n l u i b l . ' cr.n.-, 1 ck-r .) r. I on . ch,? f o l l c w l n ^ ^ •)'; s c-'.';•(•.1 - . I ' - i q 

o f l a n d I n ^ S n l r ;.nl<c C o u n t v . S t a t e of l j t«h 

Cc ing ,111 of tho South 1/? r.f the Sou'.hej-.t l / l o ' fhp N o r t h e a ^ : / i , jnd t ' l -
r.JSi. \ / 2 o f the S c o l h c f n 1/4 of Sec t i on 10, r o w i i h t p 1 South. Ran/ jc? w o u 
Scllt L.Ue B^St; ̂ nrf .Mer l r f t i in . 

i - m t n d e x c c . l t l n ' ; t he f o l l o w i n g d e i c r l b o f p r o p e r t y : A pa rce l o f lihnrt ' . i t i i J ' e 
i " the NE 1/4 ST 1/4 o f Sec t ion 10. T I S . R?W, L ( the S j l t L l k f M . r l r t l m , SaM 
l a k e C o i n t y . S ta te o f U t a h , more pa r t I c i l a r l y d.- ' -cr tbr- l as f o U o w i : Co-'mcnc i nr) 
A l the . ' (or theast c o r n e r o f Sec t ion 10. thpnce i l o r . g Ih? East I m e of sa in 
S e c t i o n 10. South G M T t a u , a d l s H n c e o f 31.19.37 f e e t , more or l e ' . s . t o t^-p 
t r u e p o i n t o f b e g i n n i n g , sa id po in t b e i n g 50 .0 fee t d i s t a n t N o r t h w e s t e r l y , 
measured a t r i g h t ang les^ from the c e n t e r l t n p of the abandoned main t rack of 
the Las Vegas t o S a l t Lake C i t y main l i n e o f the Los Angeles and Sa l t L i ke 
R a i l r o a d Company, as fo r . i i e r l y c o n s t r u c t e d and ope ra ted ; thence a long a l i n e 
p a r a l l e l w i t^ i a rd SO.O f?e t N o r t h w e s t e r l - , measured at r i g h t a n g l e s , from s a i j 
c e n t e r l i n e o f abandoned main t r a c t . South 0 0 ° 7 4 ' Wect, i d i s t a n c e o f 1336.?') 
f e e t , more or l e s s , to a p o i n t In the West i i - 'O 0 ' './' '(f Nf ' / 4 SE 1/4 of 
S e c t i o n 10; thence a long sa id We^t 1 *->.' o; I'.e Ni 1.'4 SE 1-4 South C J l ' f a s t i 
d i s t a n c e o f 101.27 f c e t to a p o i n t wt :h is J O . O feet d i s t a n t S o u t h e a s t e r l y , 
measured at r l r j h t a n g l e s , from sa id c ^ ? t e r l i n e o f the abandoned main t r a c k -
thence a long a l i n e p a r a l l e l w i t h ii^(\ 50 .0 f e e l S o u t h e a s t e r l y , measured at 
r i g h t a n g l e s , f r o n s a i d c e n t e r l i n e o f abandoned main t r ack Nor th fi0*24' East i 
d i s t a n c e o f 1336.76 f e e t , more or l e s s , t o the East W n t o f sa id Sec t i on 10, 
thence alon- j sa id East l i n e of S e c t i o n 10, Nor th 0 * 3 1 ' West a d i s t a n c e of 
101.?7 fee t to the t r u e p o i n t of b e g i n n i n g . 

Mso excepclng therefrom mlneraLs arid mineral r ights without surface entry to 
the follcwing descrtoed parcel O.Twtliane gas gaierar.ed tjy Buyer's use of the 
real property ahall not be -cnaidered "rafnerals" (or purposes of th is exception) 
A s t r i p of land 100 feet in width being 50 feet wide cn each side of the center 
l ine of the Ihicn Pacific inaln line cf railway as the sane is siin«yed, located 
and being constructed alcng, ovur and acrosss said East half of the Norr.liMst 
quarter of .said Section 10, which said center line of said railway Is par t icular ly 
described as follcws: Beglnnij\g at a point utilch Is 2189 feet SoMCh of the 
Northeast corner of said Soction, and rtrmln^ thence in a straight line South 
77°33' West 1350.5 feet to a point on the West line of said East Ktlf of tho 
NortheHst quarter of aajd Ser.tlf^n 10 which Is 2fk80 feet South from the NortJi 
line of said Section, Oiiid t t r i p of land contalnltig 3.11 acres, trcre or less . 

^ 

m 

WITNESS t h e hands of j a l d ( ; ia t i tor t h i s / 7 *" day of Augus t , 198^ 

*-^ ^ I 

-^ o I 
' • J 

- '-> u . 

/ / 

\ 

PROGRESS IWESTMENT, A 
PARTNERSHIP 

V 1 Jahn 1. Br.i,<,.K— 

Njena ra l P a r t n e r 

General Par t i^er 
eavin L. Strombcr. / J^ 

;y.l*\ 



: M • !• f l l UTAH 

r.i 111-1 V of Sn 1 r l^nke 

On t h e 

b e f o r e ine .inhn A. Holticl 

/ [ f f ^ ^ ' l " f A u g u s t , 1 9 8 ' i . p e r s o n a l l y a p p o a r e i 

/ind 

t : i . 'u l i i I.. StrcimhL' '.^X£_-_ knoi-Ti t o mc t o bo tui.i ' i e n f e r n ! P a r t - . i e r s 

of FKOtif.ESS INVESTMENT, A PAFTNr.KSlI I P . .md t h e p n r v n e r p ' Jho ni:!;-

s c r i b o d s a i d p a r t n t ; r s h i p name t o t h t f o r r i ^ o l - ^ g l n ; ; r u m r n r , nnd 

. i c k n o u l e d g e d t o inc t h n t t h e y i .vxecuted t h e sn^i'.' in ;iel:>)lf o l . s a in 

p a r t n e r s h i p 

My Co 

: o : »» 
F>',\a\ \ C 

S.Wt Lake C o u n t y U t a h ^ 

^•; 

l'':->«';;J 

5 W ? ? ? ! ? 1 ? W I ? ^ 5 B ^ ^ 
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i^i-lo-Hoo-oo^ 

Recorded at Request of: M[TRO NATIONAL H U E 
1 ile Number: 89011846 

t3 -; O i'. 6 9 -v ^ . 
03 JflHUART 90 03:.i3 Pn 
K A T I E L - D I X O H 

REChROER. SALT LAM COUNIT. UfA'l 
r.ETRO NAIIONAL TITLE 

REC Bf : REVERLT CAflTES . OCPUi,' 

Wh<!n Recorded R e t u r n t o : 
SALT LAKE COUNTY 
2001 SOUTH STATE *N4500 
SALT LAKE CITY, UTAH 84190-3100 

W A R R A N T Y D E r n 

KENNECOTT UTAH COPPER CORPORAT ICN, a Delaware corporalion, successor in intoros'. 
by merger with GAZELLE CORPORATION, a Delaware corporalion, doing bu";;ness as 
KENSALT, INC.,~ GRANTOR, of 8362 Wesl 10200 South, Bingham Canyon, Utah 8400b-
0525, County of SaU Lake, State of Utah, hereby conveys and warrants lo SAi.T 
LAKE i:OUNTY, a body corporate and politic and SALT LAKE CITY CORPORATION, a 
municipal corporation, GRANTEES, of 2001 South State, i»N4500, Salt Lake City, 
Utah 84190-3100 for the sum of TEN and 00/100 DOLLARS AND OTHER GOOD AND 
VAIUABLE CONSIDERATION, the following described tracts of land in Salt Laice 
County, State of Utah: 

PARCEL NO. 1 

That portion of land located in the East half of Sciriion 10, 
Township 1 South, Range I West and described as follows: 

The Norlh half of the Southeast quarier of the Northeasl quarier of 
Section 10, Township 1 South, Range 2 West, Salt Lake Base and 
Meridian, less and excepting the Western Pacific and Union Pacific 
Railroad property. 

PARCcL NO. 2 

That portion of land located in th? East half of Section 10, 
Township 1 South, Range 2 West and described as follovts: 

The Southwest quarter of the Northeast quarter and the West ha if of 
the Southeast quarter of Section 10, Township 1 South, Range 2 West, 
S a U Lake Base and Meridian, less and excepting the Western Pacific 
and Union Pacific Railroad property. 

SUBJECT TO: County and/or City Taxes not delinquent; Bonds and/or 
Special Assessments not delinquent; and Covenants, Conditions, 
Restrictions, RIghts-of-Way, Easements and Reservations now of 
Record. 

WITNESS the hand of said grantor this .£g/day of December, 1980. 

;;ENNECOTT UTAH COPPER CORPORATION 

signed in the Presence of: 

^ Z 

By %AJ^<^ 
Roder-ick K. Oavey 
Vice President and General Manager 





f. 

^vE 
: f^81RR4i '^ i ' "^^; -^^^ '^ '^^ _ a . 8 7 1 Ft:E492 

Racorded at Baqntft oL. PJJ Kin cotnm g ^ DEC 13 !;5T 

t . i ? ' ' ^ L } L Faa PtW % y C J i f 

by j J - = . , 

N a i l E M. JACK. Recorder Salt Lake Countv. Hl^h 

tf^/^^/Pap. Book Paft : Raf.: 

Hall ta t notica IOL. -Addrtaa-

WARRANTY DEED 
JAMES VAGENAS, a widower 

of Salt Lake Ci ty , Coaotr of Salt Lftke 
CONVEYa and WARRANT* to 

SALT L A K E COUNTY, a body pol i t ic 

One OoUar and o t b e r good and va.laable conaidera t ion 

ITtn tor .1 
, StaU of Utah, hereby ^ 

tha (oUowbr deKribed tract of laud In 
SUt iofUUh: 

Salt Lake 

rrantee 
for the ium of 

DOLLARS, 

County, 

The N o r t h e a a t 1/4 of t h e N o r t h w e a t 1/4 and the Nor thwes t 1/4 of the 
N o r t h e a a t 1/4 of Sec t ion 16, Townahip 1 South, Range Z Wei t , SaU 
Lake B a a e and Mer id ian , con ta in ing an a r e a of 80 a c r e t 

WITNESS, the hand of aald irantor , thli 
D e c e i n b e r , A. D. 19 61. 

7ch d iy of 

Signed In the Prtaence of ^ 
^ « C.. I \.--

'^a^M^ 
•̂ V̂ - y . 

• ••^8TfT;^pRlITXfi4 

' • • . • " • ' . . . . . • • • 4 ' - . * • " . - • ' * * , 

'•-., Wt i iV. ".'-•' '7 day of D e c e m b e r 
perionally appeared bef ore ma J a m e i Vageiuia, a widower 

, A. D. 1961 

tha alfnar of tha within inatrumaat, who duly acksowladftd to m« that ha executed the 
aam«. 

.HIO AUr,0?>^C7r:^t»ry Public. 

My eommliiloa . ^ i ~ . <g - / ^ - / f ^ 3 B^.Minf la U n " ^ ^ -""^ ' 

•1-ANK «IOt~«UAajr r r Mu , SMI kAXfl CiT 
Xl. 

If 

-iiSSS 



ijei.',lfUiir.M ta'aiT-.tfaaiiagaa-
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KATIG L. DIXOM. R<KOid»' ^ S S t S S - S 
^-.^n -y. Salt Lake Couniy. Uiiri 

Tharv i fji-rinflCon 
dCV -RrSOLUTIOII NO. v7-r 

A ii£sonmoN or TICE BOARD OF COUNTY COMMISSIONEHS 
or SALT LAKE COUNTY, tJTA)l, AUTHORIZING THE 

CONVEYANCE OF ItEAL PROPERTY 

BE IT KNOWN AND REMEMDERED: 

TIIAT, WHEREAS, the l,<.nrd of County Conimi 33 ione. •) on 

April 4, 1977 approved a Le.ise Agreement between Salt Lake County 

and Kennecott Copper Corporation whereby Salt L.ike County leased 

from Kennecott Copper Corporation approximately 84 acres located 

at approximately BOOO (Vest 900 South, Salt Lake County L'tfh. and 

W11E.1EAS, by the tertna of said Lease Agreement i it La^o 

County agreed as cons..Jcr.ition for the property leased to tri.nsfer 

and convey to Kennecott Copper Corporation fee title to the follow

ing described real property situate in Salt Lake County and more 

pdrticularly described AS follows: 

Commoncinq at a point which Is North 
a9*54'53" East 1J15.46 feet along the 
aection lino and South 0*06"09" West 33. U 
foot from the Nortlivicjvt corner of Section 
IG, Township 1 South, Range 2 Wcjt, Salt 
L<ikc Oasc and ncridian, and running chcnci; 
North P9'54'53" Easit 334.85 fcrit; thence 
South 0*06'07" W-ist 1301.47 fcet; thence 
North 89'34'53" Wcut 334.as foct; thence 
North 0*06'i)ij- Past 1300.8G feat to the 
point of beginning, containing 10.0 acres. 

NOW, THEREFORE, IT IS HERCDY RESOLVED that the- property 

d«8cribed above bc conveyed as heretofore approved by the Board 

and that the County Clerk is hereby authorized and directed to 

execute the attached Quit Claim Dead for and in behalf of the 

County, and to deliver the same to tho Grantee therein named. 

APPROVED and ADOPTED thia ^ day of (^^ :/M//.a'. 

1977. ^ 

BDARD OF COUNTY COMMISSIONERS 
OF SALT LAKE COUNTY 

Chairman 

TT^Z BflyG -liV^S : 
Ja i t%Lak« <^a/i ty (jlerk 

'mm 

v-l 
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ii 

ml 
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^ ' j ^ i - : j i i ^3 
QUIT CL.iXIM C'EiiD 

SALT LAKE COUNTY, a body corporate jod politic of the Stjie ol Utah, gi.ini.ir. o l ' /AL T tAKE 

CITY, County ol SALT LAKE. Stale o^ Utah, hereby QuitClj ir to 

KENNECOTT COPPER COR'^'^aMlON Gramee? 

o( Salt Lake County. <or the ium cl Qne ond no/ .CXI Oollart (S LUO) and other good ind valuable 

consideration, Wta (ollowing described trict o l lard in Salt Lake Couniy, State of Utah: 

Cornnenctng a 
1115.46 f e e t 
0006'OS" Wes 
o f Sec t ion 1 
j a l t Lake Ba 
.North 89054' 
^ ^ 0 6 ' 0 9 " Wei 
West 334.85 
fee t to r,ie 
ac res . 

t a po in t which is North 8 9 ° b 4 ' 5 r East 
along the sect ion l i n e and Soutn 

t 33.0 fee t fnjm the Northwest corner 
6 , Township 1 South, Range 2 West, 
stj and Mer id ian , and running thence 
53" East 334.85 f e e t ; thence Sot.th 
t 1301.47 f e e t ; thence North 89^'54'53" 
f e e t ; thence North 0°06"09" East LOO.86 
po in t o f beginn ing, con ta in ing lO.t-

IN WITNESS WHEREOF, the Granroi has caused its name and seal to b< hereunder .i!lixec by 

its duly airthoriieO officer ti i it •> "^^ Hay of. 

SALT LAKE COUNTY. 

A County of the Sute of 'Jtali 

Vt;6rtWi'S:';^AKS -. 
•^'.^'.' v / ^ - , - . t 

CouVitvJiCjefVcj .lal.i Laf-t Cojntv 

STATE OF UTAH 

County of Salt Lake ) 

ss. 

On thit g"^*^ i lay o f . ^ / . / y ^ ' f - ' ^ I9ZL.2, personally appeared befci? me, W. Sterling 

j l y if^voi Evans, w h o being by trie uu ly "Vvorn d id say that he is the County Clerk of Salt Lake C o u n t y , and 

that the w i t h i n ond foregoing instrument was signed in behalf of Salt La:;c County by au thor i t y of a 

Resolut ion of tha Board of Coun ty CommiKioners o\ Salt Lake County and he duly ackno'.wcdgtd 

to me that said SaU LaKe Counp,' executed the same. , 

M y commiss ion expires: 

MT a H M R ^ f i CTfniri 'nu I ' '.""_ -"•."• i l lAi in i .^ i t ;K y7. H7W7 

Notary Public Q 
Residing l n ^ < ^ -r^c^r.-^ -T-^/i.' 

,.* 

• * * * . * 

-y-
> 

v,..u.:cv 

. ^ ; ^ • • . 

• • ivv ,v" 

•6 .. 

• r \ 

ifi^ 

I -

KATIE L. 0 !XON. Recorder ^ 
( _ V l * 2 S « " l-ake County. Utan 

REF. f̂ 
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Suminary Report: 

Scalehouse Daily Total 

. v _ i - >'-̂ .-'.: biyJciHt UiV,:;.i;:, j / i / . , ? - ; 

iR^NbriCTIiî  'JJH^iii fihfOSl 
ntcrifcoay March I j , 1995 

l̂ '̂ l i - 5*553 3i?3.9« 
• i; •> I'zl- !«^44? 4:6si,6t 
tf^t•.-:-»:, 9 5^4768 i.Hi 

-..I: c i '^i.ifi^ 

I l l i 5Bfc977i;i 46S1.56 

e:.c {imi-) I'I'I l%i«e 15*5. W 
t - c u : W i : ? ; ;!4 5c:Sfc7« i74«.45 
; : : . i i ! t fleets !5 66463 163.45 

M L : .Oh^c: ~i\c i £ i HtimT: i«t977ii LUft[. Cifci; i7*3c:.!i4 tfcnLm UTDK 1086.7C C0U'S7) f t t : j7i>b.;2 L i ' i f t i : ; i '/:-: 



^ SALTLAKE VALLEY SOLID WASTE 
6030 vVES":' 1300 SOUTH 

SALT LAKE CITY UTAH 84104 

OTY, UNIT DESCRIPTION 

/'SfTE TICKET _.̂_ 1 GRID ^ 
' 1 

1 WEIGHMASTER 

DATE IN 1 TIME IN 

REFERENCE 

RATE EXTENSION FEE TOTAL 

^ 

J 

z 
g 
< 
o 
c 
> 
r-
< 
m 
I 
O 
n 
n 
33 
m 
O 
m 

TENDERED 

CHANGE 

CHECK NO. 



Field Dala S h e e t 

GAS MONITORING 

DATK 

OFFICK 

N.SCALE 

S.SCALE 

S.SCALE 

W.WING 

SHOP 

EDD BLD 

STORAGE BLD 

WILDLIFE 

WELL 

WELL 

WELL 

WELL 

WELL 

ACTIVE 

WELL 

WELL 

WELL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

ILEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

%LEL 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

COMMENTS 

INSPECTOR 



Satt Lako Valley 
Solid Waste Management Facilrty 

r\rtalenal Types 

j Code 

0 

1 1 

2 • 

3 

4 

6 

9 

10 

11 

14 

15 

17 

21 

27 

28 

29 

31 

37 

Material Type 

Clean Fill 

Residential 

Tires Non-shredded 
(established ctiteiia) 

Concrete/Asphalt 
(smaller than 12 inches) 

Building Materials 

Special Handling 
i e. (Non-friable Asbestos, Business Records, Barrels, Drums, Animal Carcasses, elc ) 

Concrete/Asphalt 
(larger than 12 inches) 

Shredded Tires, 
Solid Rubber Tires 

Infectious Waste 

Commercial/Industrial 

Asbestos 

Clean YardA/Vood Waste (commercial) 

Non business 
(Single Unil) 

Non business 
(Double Unit) 

Clean YardAA/ood Waste 
(Single Unit) 

Clean YardAA/ood Waste 
(Double Unit) 

Resalable Material 
(Single Unit) 

Resalable Material 
[ (Double Unit) 



LAN'nrn.i, i N.<;PECTION 

l a t f:' 

1 n ; - , p t ^ f l o r T 1 iiic 

Da i l y C o v e r 

L i t t e r _ 

Public Access 

Liquid Waste 

Hazardous Waste 

Asbestos .site 

Transfer Station 

Leachate 

Storm Water 

Roads 

Intermediate Cover 

Fros i on 

Other _ 

Repairs or Corrections 

;•. i i-)iHd 



VVA:, I I irjr.ci (, now K'l FCK' I 
:,A1 I L7\Kr. VAl I I Y t A N D f UL 

D A I L 

TIML 

INSPrCTOR 

l O C A I I O N 

JjAULLK LICfcNShtf IIML\1UANS # vrnicLL MATERIAL 



WAr,TI i r g s r r c i i o r j r j ^ ; III ICATION K( PORT 
-SALl I AKF VAl I ! V I ArjriFII L 

DATL 

TIME 

INSPECTOR 

LOCATION 

PICTURES (Y/N) 

COMINENTS 

HAULER LICENSE/IRDCK it TRANS# VEHICLE MATERtAl 

HEALTH DEPT 

HAULER 

DISPOSER 

SCALEHOUSE 

CONTACT PHONE tl ADJUST(Y/N) TIP FEE 

r V>"r«30^*1\l>-Vl'iM*%^^r» wM 



ASBESTOS WASTE SHIPMENT RECORD 

< RATCif^-^---':^- • • • •^::'•.:•••/:•{•:.: 
1 ..ORK SITE NAME AND MAILING ADDRESS 

2 OPERATOR'S NAME AND ADDRESS 

OWNERS NAME OWNER'S TELEPHONE NO 

3 WASTE DISPOSAL SITE (WDS) NAME. MAILING ADDRESS AND PHYSICAL SITE LOCATION 

OPERATOR'S PHONE U 

WDS PHONE n 

4 NAME AND ADDRESS OF RESPONSIBLE AGENCY 

5 DESCRIPTION OF MATERIALS 6 CONTAINERS. N O . TYPE 

8. SPECIAL HANDLING INSTRUCTIONS AND ADDITIONAL INFORMATION 

7 TOTAL QTY M3 (YD3) 

9 OPERATOR'S CERTIFICATION: 1 hereby declare that the contents of this consignment are fully and accurately descnbed above by proper 
sfiipping name and are classified, packed, marked and labeled, and are in all respects in proper condition for transport by highway according 
to applicable intemational and govemmental regulations 

PRINTEDfTYPED NAME & TITLE SIGNATURE DATE 

iiiiiiiiiiiiiii. 
( ANSPORTER ONE (ACKNOWLEDGMENT OF RECEIPT OF MATERIALS) 

PRINTED/TYPED NAME & TITLE SIGNATURE DATE 

ADDRESS AND TELEPHONE NO 

I L TRANSPORTER TWO 

PRINTED/TYPED NAME & TITLE SIGNATURE DATE 

ADDRESS AND TELEPHONE NO 

s::™l:.::is;•::̂ :•:. •:•:.:;..;>::••:- r •-:•-.: .•::i-->.. • •̂ .*• :••;:::•::.::• • •." ' --' ' •-- !' '• " '•.'.•.-•• :'':."••. • •. :' :.: .•U^^im<:^mim;<;:!.mm-:.::::--r--

1? DISCREPANCY INDICATION SPACE 

Certification ot receipt of asbestos matenals covered by this manrfest except as noled in discrepancy 
13 WASTE DISPOSAL SITE OWNER/OPERATOR 

Salt Lake Valley Landfil l 6030 West 1300 South SLC, UT 84104 
•^INTED/TYPED NAME & TITLE 

MANIFEST NO 

SIGNATURE DATE 

1VJ>-- f l * i r l ^w-w •• 



WELL NO.: F Sample Date: | 
Sampler: 
Field Observations: 

Well Information: 
Total depth; 19.511 
Casing Diameter: 4 in. 
Casing Stick-up: 
Static depth-to-water: Measured on: J 
Measuring method: Conductivity-based water level meter. 

Immiscible layer information: 
Thickness top (in.): 
Thickness bottom (in.): 
Detection method: Conductivity-based interlace probe 
Sample Collection method: 
Sample Number: 

Field Analyses 
Well headspace OVM (ppm): 
Water Quality Parameters 
pH: 
Temp.: 
Conductivity: 
Turbidity 
Dissolved Oxygen: 

Instrument 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Qualily Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 

Well Purge Information: 
Purge method: 3" PVC bailer 
Purge volume: 
Recovery data (if purged dry): 

Water Sample Information: 
Sample method: Disposable bailer 
Sample number: 
Time of collection: 
Laboratory: American West 
Transporler: 

Sample sequence: 
Sample order 

1 
2 

3 

Analysis 
VOC 
TOC, Nutrients 
Dissolved 
metals, TDS, 
BOD, Boron 

Container 
40 mL glass 
500 mL amber glass 

64 oz. plastic 

Preservative 
HCl 
4C 

4C 

1 

U.Moititiiniit.' I'miTiiinSLC' l.iiiKirill/lornis/MW ;ind 1 c;icli;iic Itirnis 



MODULE NO.: 1 Sample Date: 
Sampler: 
Field Observat ions: 

Leachate Riser Information 
Riser #: 
Total depth; 
Static depth lo leachate: 
Total depth of leachate: 
OVM 

1-1 1-2 1-3 1-4 

Immiscible layer information: 
Riser ft: 
Thickness top ( in): 
Thickeness bottom (in): 
Detection method: Interface probe 
Sample coll. Method: 
Sample number: 
Field Tested Water Parameters: 

pH: 
Temp.; 
Conductivity: 
Turbidity 
Dissolved Oxygen; 

Instrument 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Waler Quality Checker 
Horiba U-10 Waler Quality Checker 

Leachate Sample Information: 
Sample Method; Disposable bailer 
Sample Number; 
Risers Sampled for Composite; 
Time of colleclion; 
Laboratory: American Wesl Analytical 
Transporter; 

Sample sequence: 
Sample order 

1 
2 
3 
4 
5 
6 

Analysis 
VOC 
TOX 
TOC 
Metals 
Dissolved Metals 
TDS, Min., BOD, Boron 

Container 
40 mL clear glass 
500 mL amber glass 
500 mL amber glass 
8 oz. Plaslic 
8 oz. Plaslic 
64 oz. Plaslic 

Preservative 
HCl 
4 C 
40 
Nilric acid 
Nitric acid 
4 0 

lI:Miiniliiriiit; l'i(i<jr;iin SI ( I iiiKinil I (irms MW ;ii)d I cacli<Tie ( orm.s 



SUMP NO.: 1 Sample Date: 
Sampler: 
Field Observations: 

Leachate Riser Information 
Riser #; 
Tolal deplh; 39.3 
Static deplh to leachate; 
Tolal depth of leachate; 
OVM 
Immiscible layer informat ion: 
Riser #: 
Thickness top (in.): 
Thickeness bottom (in); 
Detection melhod: Interface probe 
Sample coll. Method: 
Sample number; 
Field Tested Water Parameters: 

pH: 
Temp.: 
Conductivity; 
Turbidity 
Dissolved Oxygen; 

Instrument 
Horiba U-10 Waler Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Waler Quality Checker 
Horiba U-10 Waler Qualily Checker 
Horiba U-10 Waler Qualily Checker 

Leachate Sample Informat ion: 
Sample Method; Disposable bailer 
Sample Number; 
Risers Sampled (or Composite: 
Time of colleclion: 
Laboratory: American West Analytical 
Transporter; 

Sample sequence: 
Sample order 

1 
2 
3 
4 
5 
6 

Analysis 
VOC 
TOX 
TOC 
Metals 
Dissolved Melals 
TDS, Min., BOD, Boron 

Coniainer 
40 mL clear glass 
500 mL amber glass 
500 mL amber glass 
8 oz. Plaslic 
8 oz. Plastic 
64 oz Plaslic 

Preservative 
HCl 
4 C 
4C 
Nitric acid 
Nitric acid 
4 C 

11 Moiiiioniiii I'royram SI ( 1 andfill TfrinsMW' and Ltachali.' Foiriis 



Sample Site: S-1 Date: | 
Sampler: 
Field Observations: 

Site Informat ion: 
Lee Drain, on the east side of the Facilily 

Immiscible layer informat ion: 
Thickness top (in.): 
Thickness bottom (in ) 1 
Detection method: 
Sample Colleclion method 
Sample Number 

Water Quality Parameters 
pH: 
Temp.; 
Conduciivily; 
Turbidity 
Dissolved Oxygen: 

Instrument 
Horiba U-10 Waler Qualily Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Quality Checker 
Horiba U-10 Water Qualily Checker 

Water Sample Information: | 
Sample melhod; Sterile plaslic bottle | 
Sample number; 
Time of colleclion: 
Laboratory: American West | 
Transporter: 

Sample sequence: 
Sample order 

1 
2 

3 

Analysis 
VOC 
TOC, Nutrients 

Dissolved 
metals, TDS, 
BOD, Boron 

Container 
40 mL glass 
500 mL amb>er glass 

64 oz. plastic 

Preservative 
HCl 
4C 

4C 

1 

I.J:'M(inilorins; Proijiam.s Sl ( I ancHillTortns, M W and leachate I ornis 
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10-07-04 

SOLID WASTE MANAGEMENT DIVISION 

EMERGENCY PREPAREDNESS PLAN 
EMERGENCY SUPPORT FUNCTION - STANDARD OPERATING 

PROCEDURES 

The following procedures should be followed in lhe e\ent of an earthquake, 
tornado, fire, Hood, explosion, ele. causing significant damage and/or injury 
in Salt Lake County. Thi.s plan has been developed in accordance with 
information from lhe Salt Lake County iimergcncy Operation Plan. 

Landfill: 

1. Regularly scheduled working hours should bc maintained al lhe Landfill. 
Landfill operations will be minimally affecled by most major di.saslers 
because ofthe Landfill's locaiion, the stmclure of ils modules, and the single 
story buildings at the site. Personnel and equipment will be needed for 
ongoing operations and the disposal of debris and green waste brought in 
from the disaster site. Landfill labor and equipment may not be available for 
usage elsewhere during normal business hours. 

2. The Landfill should be a priority for the delivery and dispensing of fuels 
in order to sustain essential operations. Fueling of equipment can continue 
to be accomplished if telephone lines and the generator are operational when 
electrical power is shut off In the event telephone lines are also shut down, 
the generator can still be used to deliver fuel from the tank. If the Landfill 
has sufficient fuel for its operation, it can also serve as a fueling location for 
Salt Lake City and County diesel trucks and equipment involved wilh 
disaster response within the viciniiy ofthe Landfill. Fuel lank levels should 
be closely monitored. The fueling tmck and all equipment items should bc 
filled up daily. 

3. The Landfill may be able to supply labor and equipment (see attached 
listing), if available and transportable, for rescue and cleanup operations in 
other areas ofthe Couniy. Dozers, loaders, excavators, light plants, fuel 
truck, pumps, and generators operated by our staff may be assigned by 
managemeni for rescue operations or clean up in impacted areas ofthe 



Couniy. Such slaff may be unable lo report to the Landfill until rescue and 
cleanup is accomplished. 

4. lhe pennitted Landfill tipping face, clean green area, recycle bins, 
household hazardous waste facility, the western portion ofthe closed 70 acre 
landfill, and/or the transfer station will bc utilized for disposal depending on 
the nature and volume ofthe incoming wasle from the disaster. 
Management may seek a variance from Ulah DHQ for a demolition disposal 
sile. To minimize the consumption of permitted landfill capacity, alternalivc 
means of disposal or recycling will be used whenever possible. Concreie, 
lumber, green waste, metal, household hazardous wasle, and appliances 
should be sorted from incoming demolition wasle (Refer to Disaster Debris 
Recycling Management Plan). 

5. The Landfill will be heavily impacted wilhin 72 hours afier an emergency 
when the cleanup, removal, and disposal of rubble, trees, and demolition 
begin. The Landfill may need to be open around the clock as a 24 hr. 
operation. All Landfill persormel and equipment will likely be needed lo run 
the operation. 72hr. food and water emergency kits are located in the south 
scalehouse. If there is a power failure, the standby generator should bc used. 
Service Attendants need to ensure it has fuel and is oiled for proper 
operation. The generator fuel tank has 335 gallons and will run about 4 
days. Two 55 gallon drums of diesel are in the storage shed at the northwest 
comer oflhe shop facility. 

6. During the cleanup and disposal. Waste Inspectors must be available at 
the disposal site to determine if the incoming materials are hazardous waste. 

7. Landfill staff must keep track of costs directly related to the disaster, e.g. 
labor, OT, fuel, equipment, elc. Also, all inbound loads of debris resulting 
from the disaster should be weighed and identified in transaction 
documentation al the scalehouse. 

8. In the event the Salt Lake Valley Landfill is not accessible from 56''̂  West 
and Califomia Ave. there is an alternative access route from 72"^ West off 1-
80. Direct haul of non-ha/ardous disaster materials to the landfill is 
encouraged rather than temporary storage elsewhere. 

9. Building fioor plans are atlached showing where fire extinguishers are 
located. 



Transfer Station: 

1. In the event ofa disaster, management may decide to use the Transfer 
Station, if rail-haul is still operational, for the disposal of residential and 
commercial packer truck wasle normally going lo the l.andfill so thai 
Landfill operations can focus on handling bulky debris resulting from an 
earthquake. 

2. Managemeni may close the Transfer Station facilily to inbound waste and 
make il available as a staging area for emergency operations, disbursement 
of supplies or food, fueling location, or a shelter for disaster victims or 
equipment needed for disaster relief Equipment from the Transfer Station 
may be used for rescue and clean up operations within the vicinity ofthe 
facility. Transfer Station slaff may be reassigned lo the Landfill as needed. 

3. In the event the Transfer Station is nol accessible from 1-15 and 
westbound 33" South there are alternative access routes from 1-215 and 9'*̂  
West to eastbound 33"' South. The Transfer Station can also be accessed 
from 39'''South by proceeding north on 5'̂  West. Direct haul of non-
hazardous disaster materials lo the landfill is encouraged rather than 
temporary storage elsewhere. 

4. A map is attached showing the locaiion of fire extinguishers and where 
employees are to meet after an emergency exit ofthe buildings. 72hr. food 
and water emergency kit are located in the scalehouse. The generator will 
run for about two days on its 150 gallon diesel fuel tank. 

ALL EMPLOYEES: 

1. The Equipment fraining Coordinator annually instructs Landfill and 
Transfer Station employees in emergency first aid and assembling a 72 hour 
kit for their use at home and for emergency firsl aid. F.mployccs are lo 
insure their immediate family members are accounted for and safe before 
reporting to work in the event ofa disaster. Current phone numbers of 
employees and an emergency contact person's phonc number must bc 
available to management so employees can be reached when a disaster 
occurs. Employees should plan for alternative routes of travel to and from 
work. 



2. Management will determine employee work assignments when the 
disaster occurs depending on employee and equipment resources available. 
The landfill has 72 hr. emergency food and waler kits available in the 
records trailer. The transfer station has 72 hr. emergency food and water kits 
available in the scalehouse. 

3. There will be annual walk-through employee training on the location of 
lum off and on shut downs of utility and support systems. 

FIRST RESPONSE 

DURING WORKING HOURS: 

1. Remain calm and reassure others. Avoid objects that could fall. Do not 
touch downed power lines or objects touching downed power lines al the 
landfill, transfer station, or any olher locaiion. 

2. Report your location, physical condition, and any damage in your work 
area to your Supervisor. 

3. If the landfill and transfer station areas are not severely damaged and are 
accessible, continue to perform your normal work responsibilities. In the 
event the landfill or transfer station is severely damaged, perfonn other 
duties as assigned by your Supervisor. 

4. Supervisors should utilize the attached Building Inspection Checklist for 
landfill and transfer station structures to determine the extent of damage. 
Also check utilities (power, sewer, gas, water, and phone lines). If 
necessary, tum these off (see atlached maps). Call Midvale Public Works 
dispatch (562-6418) or the Valley F.mergency Communications Center (840-
4100). 

5. All efforts will be made to contact Landfill and Transfer Station employee 
families and others listed on the Emergency Notifications List. Employees 
will be notified of their family's status as soon as possible. 

6. Al a minimum the following essential persoiTnel are required lo conduct 
landfill operations during or oulside normal working hours: 

a. One office person to answer telephones and distribute information 



b. One Scalehouse Operator 
c. Two Traffic Controllers 
d. One Waste Inspector 
c. Three Heavy Equipment Opcraiors 
f One Super\'isor 

AFTER WORKING HOURS: 

1. Secure your home and family first! 

2. After determining that your family is OK, contact the landtlll or transfer 
station and report your status, location, and availability lo your Supervisor. 

3. The first person to arrive at the landfill or transfer station should utilize 
the attached Building Inspection Checklist for buildings and structures. 
Utilities (power, sewer, gas, water, and phone lines) should be checked for 
damage. Ifnecessary, tum utilities off Call Midvale Public Works dispatch 
(562-6418), Valley Emergency Communications Center (840-4100), 
Emergency Operations Center (743-7100) and report findings. 

4. After all structures and utilities have been inspected, perfonn normal 
duties unless otherwise assigned by your Supervisor. 

Line of Succession 

Name & Title 

1. Romney M. Stewart 
Director 

Work Phone Cellular Home Phone 

974-6909 209-9498 277-4967 

2. Daniel L. Bauer 
Associate Director 

974-6910 971-6241 944-9400 

3, Bud Stanlbrd 
Operations Manager 

974-6920 971-7432 298-5392 

4. Sluan Palmer I'lscal Mgr. 974-6920 571-1203 



8-24-2004 

F Q U I P M E N I L I S T 

I)9R Dozer 

836 ("onipactor 

Bomag Compactor 

Scraper 

Waler Tanker 

Leachate Tanker 

Pick up Trucks 

Explorers 

Rolloff Trucks 

Fuel Truck 

Road Grader 

Rubber Tired Loaders 

Skid Steer 

Light Plant 

High Pressure Steamer 

Sm. Portable Compressor 

Air C!omprcssor 

I'ortablc (ienerators 

W.iter Pumj) 

Portable Trash Pump 

Trommel Screen 

Tub CJrJndcr 

Rolloff Containers 39 

LANDFILL 

EMPLOYEES BY 
CLASSIFICATION 

Lead Heavy K-quipment Operators 

Heavy Equipment Oi)erators 

Service Attendants 

17 

Traffic Controllers 

Material Hauler 

Ecology Specialist 

Security 

Training/Safety Coordinator 

Operation Supervisor 

Scalehouse Operators 

7 

2 

1 

2 

1 

1 

4 



8-24-2004 
TRANSFER STATION 

KQUIPMFNT LIS T 

Hydraulic Excavator 

826 Compactor 

Rubber Tired Loaders 

Mobile Rail Car Mover 

Skid Steer 

High Pressure Steamer 

Air Compressor 

Transfer Truck 

Walking Floor Trailer 

Pick up Trucks 

Man Lift 

Rolloff Containers 

EMPLOYEES BY 
CLASSIFICATION 

Lead Heavy E(|uipment Oper.ifor I 

Heavy Equipment Operators 4 

Material Transport Specialist 3 

Operations Supervisor ! 

Traffic Controller I 

Scalehouse Operator 1 



SALT L A K E V A L L E Y SOLID WASTE M A N A G E M E N T 

Building inspection checklist 

1) On an-ivai lo the facilily check for fallen power lines, broken water 
lines, ga.s lines or propane lines. If iherc is a fallen power line, do not 
exit vehicle, leave lhe site and call for help. Before exiting vehicle, roll 
down window and check for odors like sulfur or propane. If odors are 
detecled, use caution and tum off supply lines only if the units are not 
damaged. If tho units are damage leave the area and call for help. If 
there are broken waler lines, tum water supply off; but if valves arc 
damaged, call for help. 

2) Before entering the building, check the exterior ofthe building for 
cracks, separation, fallen or missing sections of building. While 
checking exterior of building, check for odors of gas or propane, tum 
off supply lines and do not enter building until building is vented out. If 
the exterior ofthe building fells extremely hot and you smell or sec 
smoke coming from the building don't enter the building and stay clear 
from windows. Tum off power and fuel to building and call the fire 
department. 

3) Before going inside the building check the operation of doors. Make 
sure they operate correctly as not to get trapped in building. Check and 
make sure exits are clear of debris. Check for odors of sulfur or propane 
before entering. If odors are present, tum off fuel and power supply 
lines and let building vent our before entering. Notify the 
Construction/Contracts Coordinator 580-9025 or the Associate Director 
971-6241 of any damages. 

4) If the doors operate safely and there are no odors, you may start 
checking buildings interior for signs of damage. Use caution to check 
the following items, trip hazards, separation, and fallen or missing 
sections of building and hanging power lines. If Power Lines are 
hanging tum off power to building and call for help. 

5) Check the operation ofthe utilities, phone and computers; use caution at 
all times. 



PROPANE TANKSHUT OFF VA E 

ENSTING 
EQUIPNENT 

AREA 

EXISTING 
HEAVY 

EQUIPNENT 
SHOP 

CKSIMC 
PAVnCNCA 

N 

OB1MC 
PMMHCUIT 

insmc 
PAWtGMEA 

ARCHI>€ 
TRAILER 

LAW WEA 

EMSimG 
MJMINISTRATION 

5 ^ ^ 
ru 

apuMK 
3: 

eisiMC 
PMKHGLO 

EMSIMC 
PAWKAREA 

EDUCATION 
CENTER 

^ 

SALT LAKE VALLEY SOLID WASTE MANAGEMENT 
6 0 3 0 WEST 1300 SOUTH-SALT LAKE CITY. UTAH 84104 

LAM AREA 



POP ANE TANK SHUT OFF 

O FIRE EXTIGUISHER 

n EXIT 

LANDFILL ADMINISTRATION BUILDING 
ELECTRICAL SHUT DOWN 



FIRE EXTIGUISHER EXIT 

LANDFILL EDUCATJONATRAINING CENTER 



d 

LANDFILL 
HEAVY EQUIPMENT SHDP 

. = . J \ 

C 

D 
o 

D 
o 

D 

ELECTRICAL SHUT OFF 

UPPER LEVEL 

A 

N 
o FIRE EXTINGUISHER 
^ EXIT 

A FIRE SPRINKLER STDP 

D FIRE ALARM 



^ 

/ 

/ r 

W l EOnCNT— 
PMWGBUUK 

PROPME n m 
VALVE 

^ _ ^ ^ 

EUT 

EXISTING CITIZEN 
UNLOADING FACILITY 

^-fWEEXWMSCR L f lK i rD ' 

/<s> 
a—NEwj-eox 

-mooMur 
inuNIEDGM FDKE 

-OECinpiLsiur 

Easmc Hxft 
BXOMG 

EQUIPMENT PARKING BAY 



UNION PACIFIC RAILROAD 

1111I I1111111111111111111111111I I I I I I ICT I l l l l l l l l l l 

111111111111111111111111111111111111111111111111111 iTfTiyi lllll \ t m t t 

TfMCK A 

E. CM«TRY RM. 

IWACKJ 

w. cmmr RM. 

CKDCK 

L 

TMPMC ^-^<RAOLE CAR R M S 

_'_-r ™ly_''!'E'i-_"iz-_^ _ _i-_-_-l-_-i_ . 

TTRANSFER STATION 

ELECTWCAL SHUT OFF 

, L-_ LUNCH NOON 

GAS SHUT OFF VM.\C 

GAS SHUT OFF VAL« 

•tWOC*'' 
S2^ 

/ 

r 

J V S . HYCR/WT 

PARKING 

MAIN ORN(MC WATER SHUT OFF VAL« 

MMN CAS S M T OFF VAL\€ 

G*S SHUT OFF WdLW 
I 

SALT LAKE VALLEY TRANSFER STATION 
502 WEST 3300 SOUTH 

file:///tmtt


r> EXIT 

o FIRE EXTIGUISHER 

MAIN GAS SHUT OFF VALVE 

GAS SHUT OFF VALVE 

WATER SHUT OFF VALVE 
i \ TELEPHONE BOARD 

ELECTRICAL PANEL SHUT OFF ^ ^ U ^ ^ j ^ O 

TRANSFER STATION 
OFFICE e 



^ 

IN BOUND 

< 

I I EXIT 

CIRKAL PMCL 9HI IT CFF 

11 I 

"E;. 

JS 

FIRE EXTIGUISHER 

GAS SHUT OFF VAL\€ 

/ 

OUT BOUND 

> 

TRANSFER STATION 

SCALEHOUSE e 



TRANSFER STATION 
MAIN BUILDING Wl 

7 ^ 
J 
J 
J 

I X X K I I 

li^ v= 

i 

mr n£v. loor-tf 

O RRE EXTINGUSHER 

^ FIRE ALARM 

• FIRE SPRINKLER STOP 

TyPIWC FLOOR C FLC r\ EXIT 

ELECTRICAL SHUT OFF 

^ ' ^ 

ELECTRICAL SHUT OFF 

WATER SHUT OFF 

ELECTRICAL SHUT OFF 

•-• J tf st m»m 

T 
.9 

PUMP SHUT OFF 

IRE ALARM 

^ ^ ^ 

FIRE SPRINKLER STOP 



TRANSFER STATION 

MAIN BUILDING/TUNNEL 

O FIRE EXTIGUISHER 

[ ^ EXIT 

nun m wsm 

I . 

ELECRnCAL SHUT OFF 



APPENDIX 
D 



Table D-1 
Closure Cost PLstimate 

Salt Lake Valley Solid Wasle Management Facility 

IteiTi 

Final Cover 

Low-perineability layer (1 
Geomembrane 
Geonet 
Vegetative layer 

Revegetation 
Dniinage Syslem 

Engineering and CQA (10%) 
Contingency (20%) 

.5 fcet)' 

Unit 

cy 
sf 
.sf 
cy 

ac 
Is 

y 

$ 
$ 
% 
$ 

$ 
$ 

nit Cost 

9.00 
0.45 
0.40 
9.00 

2,400 
225,000 

Ouantity 

48,400 
17,141,000 
17,141,000 

610,000 

380 
1 

Subtotal 

Total 

$ 
S 
$ 
$ 

$ 
$ 

$ 

$ 

$ 

Cost 

435,600 
7,713.450 
6,856,400 
5,490,000 

912,000 
225,000 

21,632,450 

2,163,245 
4,326,490 

28,122,185 

Notes: 
cy = cubic yards 
sf square fwit 
Is = lump sum 
Co.sts are m 2005 US dollars 

Low Pcrmeabdily layer is assumed to bc placed as intermediate cover during landfill operations. 
Quantity assumes 20 acres does not have intennediate cover at any one time. 

Source: FMCON/OWT Inc. (2005) modified by KleinleUler. Inc. 

SLVSWML'17677.009, si .C.SR036 
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Table D-2 
Closure Cost Estimate by Module 

Salt Lake Valley Solid VVaste Management Facility 

Estimated 
Closure Cost 

Module Size (acres) (2005 $) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

28 
25 
33 
37 
33 
36 
39 
33 
28 
41 
47 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,072,161 

1,850,144 

2,442,190 

2,738,213 

2,442,190 

2,664,207 

2,886,224 

2,442,190 

2,072,161 

3,034,236 

3,478,270 

Tolal 380 $ 28,122,185 

Note: 
Assumes costs per module are proportional to 
area of each module. 

SLVSWMF 17677.009,sl.C5R036 March 11. 2005 
Copynght 2005 Klemfelder. Inc. 



Table D-3 
Post-Closure Maintenance Cost Estimate 

Salt Lake Valley Solid Waste Management Facility 

Item 
Revegetation 
Environmental Monitoring 

Groundwater 
Landfill Gas 

Leachate Managemeni 
Monitoring 

Landfill Gas Colleclion System 
Inspection 
Maintenance 

Engineering and CQA (10%) 
Contingency (20%) 

Unil 
ac 

Is 
Is 

Is 
Is 
Is 
Is 

Unil Cost 
$ 

$ 
$ 

$ 
$ 
$ 
$ 

2,200 

65,000 
16,800 

25,000 
250,000 

5,000 
25,000 

Ouantity 
13 

1 
1 

1 
1 
1 
1 

Subtotal 

Annual Total 

30-ycar Tolal 

$ 

$ 
$ 

$ 
$ 
$ 
$ 

$ 

$ 
$ 

$ 

$ 

Cost 
28,600 

65,000 
16,800 

25,000 
250.000 

5,000 
25,000 

415,400 

41.540 
83.080 

540,020 

16,200,600 

Notes: 

ac = acres 
Is = lump sum 
Costs are in 2005 LIS dollars 
I Revegetation costs are based on 10 percent of site needing revegetation every 3 years. 

" Leachate quantity based on approximately 25 percent of current leachate generation prorated over entire landfill. 

Assumes operation and maintenance of landfill gas collection and control system by Couniy. 

Operation and maintenance of landfill gas collection .sy.stcm will continue until emi.s.sions are demonstrated to be 
less than 50 metric Ions NMOC per year as required by the landfill permil. Costs include Title V recordkeeping 
and reporting. 

Source: IMC ON OWT Inc. (2005) modified by Kleinfelder, Inc. 

Sl VS\VMF/17677.00Q/sLC5R0.V) 
Copyright 2005 Kleinfelder. Inc. 
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lablc D-4 
Estimated Closure / Post-Closure Cost Liability 

Next 5-Vear Permit Period 
Salt Lake Valley Solid Waste Management Facility 

Closure Cost Modules I - 7 
Item 
Final Cover 

l.ow-permcabiiity layer (1 
Geomembrane 

(jeonct 
Vegetative layer 

Revegetation 
Drainage System 

Engineering and CQA (10%) 
Contingency (20%) 

.5 leel)' 

Unit 

cy 
sf 
sf 
cy 

ac 
Is 

U 

$ 
S 
.? 
$ 

$ 
$ 

nit Cost 

9.00 
0.45 
0.40 
9.00 

2,400 
135,000 

Quantity 

48,400 
10,062.360 
10,062.360 

372,680 

231 
1 

Subtotal 

S 
$ 

.s 
$ 

$ 
$ 

$ 

$ 
$ 

Cost 

435,600 
4,528,062 
4,024,944 
3,354,120 

554,400 
135,000 

13,032,126 

1,303,213 
2,606,425 

Total $ 16,941,764 

Post-closure costs Modules 1 - 7 (in terms of present value) 
Annual post-closure cost for Modules 1-7 is $ 328,275 

Assumed discount rate is 3% 
The term (in years) is 30 

Post-closure cost liability for Modules 1 - 7 is $ 6,434341 

Total Closure / Post-Closure Cost Estimate (Modules 1 -7) $ 23^76,105 

Closure / post-closure fund anaiysis 
Amount currently in closure/post-closure fiind is $ 11,511,132 

Projected increase in fund required over ne.xt 5 years is $ 11,864,973 

Notes: 
cy cubic yards 
sl = square RKU 
Is lump sum 
Costs arc in 2005 US dollars 

1 ow I'crmeability layer is a.ssumcd tobe placed as iiilermcdiate cover (luring landfill operation.' 
Quantity assumes 40 acres does not have intennciliatc einer ;H any on ctime 

SLVSWMF' 17677.()09/sI.C5R036 
Copyright 2005 Klemfelder. Inc. 

March 11.2005 



ADDENDUM 
1 



SCHEDULE FOR MONITORING AND SELF INSPECTION 
SALT LAKE VALLEY LANDFILL 

Type of monitoring/ 
Inspection 

Groundwater 

Landfill Gas 

Leachate 

Surface Water* 

Disease Vectors 

Drainages, Roads, 
and Cover Areas 

Jj p|Ml>'AiM|j I'jjAi s|oi nm 
^^n^^^ 

K STOIN 5 
^ i 5 r ! 2000; 
•J' F MfA M J J A S lO jN D J F M AIM J J A S O N D 

2001 2002 
J F M A M J J A S O N D 

MONTHLY rv.ONTHLY MONTHLY MONTHLY 
I 

MONTHLY MONTHLY MONTHLY 

Surface water samples will be collected after signficant storm events, as close as possible to the target month. 

I Field and laboratory work 

Reporting 

MONTHLY 

I I I I I I I I I M M I M I I I I I I I I I 
MONTHLY 

SLVSWMF i-fr".noysLC5R(n6 
Ciip\ni;ht 200.̂  Kleinfelder. Inc. 

March 1 1, :(105 
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1. EXECUTIVE SUMMARY 

The Salt Lake Valley Solid Wa.ste Management Facilily is a municipal landfill in Salt Lake City, 

Utah, that is jointly owned and operated by Salt Lake City and Salt Lake County. The Facility 

began accepting waste in 1993 and is scheduled to close in approximately 2027. The Facility is 

pennitted and operated under the State of Ulah Solid Waste Permitting and Management Rules, 

including the rules for groundwater monitoring (UAC R315-308). Detection monitoring 

requirements ofthe Division of Solid and Hazardous Waste (DSHW) Solid Wa.ste Rules, and Salt 

Lake Valley Health Department Regulation UJ. 

There are currently eight detection monitoring wells around the facility boundary (MW-1 A 

through MW-8A). In addition, a ninth well (well F) currently is being monitored as required by 

Salt Lake County, but is not considered part ofthe long-term detection monitoring network. 

The regional groundwater gradient is north to northwest in the vicinity ofthe landfill. Shallow 

groundwater varies from 0 to 19 feet below grade in the area. The soils are generally fine silts 

and clays, resulting in very slow groundwater velocities in the area. Groundwater quality in the 

shallow aquifer is generally very poor, with extremely high TDS, sodium and chloride 

concentrations, as well as other salts and metals. This is probably due to the influence of the 

Great Salt Lake, located approximately 3 miles north of the site. 

No evidence of an impact to groundwater in this area from the landfill has been observed. Three 

metals (arsenic, iron, and manganese) have consistently exceeded drinking water standards in this 

area since before the landfill operations began. 

The monitoring network for the landfill will eventually consist of 10 wells; the existing eight 

wells (MW-1 A through MW-8A) and two wells that will bc constructed when Modules 8 and 11 

are built (MW-9A and MW-lOA). Well !• is nol considered part ofthe established monitoring 

network because it is an interior well and will cvcnlually be abandoned and covered with waste. 

SLVSWMF/T7677.009/SLC5R036 Page 1 of 19 March 1 I, 2005 
Copyright 2005 Kleinfelder. Inc. 



These wells will be sampled semiannually, in the spring and fall, for the analytes required in 

R315-308. Due to the fine-grained soils and resulting groundwater turbidity, dissolved metals 

will be reported rather than total metals for this site. 

Because the groundwater velocities are very slow and the shallow groundwater quality varies 

significantly across the landfill, intra-well comparisons will be used to detect statistically 

significant changes in groundwater quality. For analytes that are detected more than 25% ofthe 

time, control limits are established using Shewart-CUSUM control charts. For analytes that are 

detected between 0% and 25% of the time, the highest concentration detected during the 

background monitoring period will bc the control limit. For analytes not detected to date, the 

control limit will be established at halfway between the detection limit and the Solid Waste 

Ground Water Quality Protection Standard. 
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BACKGROUND 

2.1 INTRODUCTION 

The Salt Lake Valley Solid Waste Management Facility is located approximately 9 miles west of 

downtown Salt Lake City (Figure 1). The facility currently receives municipal and industrial 

solid waste from approximately 66 percent of the businesses and residents of Salt Lake County. 

The facility is jointly owned and operated by Salt Lake City Corporaticm and Salt Lake County. 

Tlie active landfill portion of the facility is being constructed sequentially and will eventually 

include 11 modules, encompassing approximately 455 acres. This Groundwater Monitoring Plan 

was designed to use historical data to develop a cost-effective plan that is able to detect a 

potential release from the facility, and that is compatible with the waste management rules. 

The facility will be permitted and operated in compliance with the State of Utah Solid Waste 

Permitting and Management Rules effective July 15, 1993. These rules include requirements for 

groundwater monitoring, per R315-308. Since 1982, twelve groundwater monitoring wells have 

been installed around the active landfill; three of these wells were abandoned during site 

development. There are currently eight long-term detection monitoring wells (MW-1 A through 

MW-8A) around the active landfill area (Figure 2). Since 1993, most of these wells have been 

sampled semi-annually to monitor groundwater quality. A ninth well, Well F, is monitored as 

required by Salt Lake County and is located within Module 10. WTien Module 10 is constructed. 

Well F will be abandoned, fhcrcfore. Well F is not considered part ofthe detection monitoring 

network. 

2.2 GROUNDWATER LEVEL MEASUREMENTS, ELEVATIONS, AND GRADIENT 

Depth-to-water measurements were made in existing wells on several occasions from January 

1994 through November 2004. The deplh-to-water measurements were made from the top oflhe 

PVC well casing wilh a conductivity-based water level meter. Depth-to-groundwater readings 
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wcrc converted to groundwater elevations above mean .sea level by subtracting them from the 

surveyed well casing elevations provided by Salt Lake City Public Works. Groundwater 

elevations for the wells have been contoured for several monitoring rounds (Appendix A). In 

general, the groundwater gradient has varied from approximately 0.002 ft/ft to 0.003 fL'ft towards 

the northwest for the past several years. 

This groundwater gradient is generally consistent with the regional groundwater fiow pattern 

indicated by Seiler and Waddell (1984), who show groundwater flow direction toward the 

northwest near the facility. 

2.2.1 Groundwater Velocity 

Using the above groundwater gradients and an estimate of the hydraulic conductivity, it is 

possible to roughly estimate the groundwater velocity in the active landfill area, According to 

EMCON (1970, Drawing No. B-4), near-surface soils at the Facility consist of clay with inter

bedded silty sand. The majority of groundwater fiow is likely to occur within the silty sand. 

Freeze and Cherry (1979) list 10"̂  to 10"* cm/sec (0.3 to 3 ft/day) as average hydraulic 

conductivities for silty sand, and 40% as an average porosity. Using these values for hydraulic 

conductivity and porosity, and 0.0025 ft/ft for the hydraulic gradient, the velocity of groundwater 

flow at the landfill is given by: 

Velocity = (conductivity) (Gradient) - (0.3 to 3 ft/dav) (0.0025) ft 
(porosity) 0.4 ft 

Velocity = 0.0019 to 0.019 fl/day - 0.684 to 6.84 fect/>T 

Given this value for groundwater flow velocity, and given that wells are at least 50 feet from the 

buried refuse, it would likely take approximately seven years for waler from beneath the active 

landfill modules to reach the down-gradient wells. The landfill began receiving solid waste 

approximately 11.5 years ago (July 1993). Based on these calculations, it is likely the wells 

contain groundwater that has flowed under a portion ofthe landfill. 
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2.3 SUMMARY OF EXISTING MONITORING WELLS 

Nine existing groundwater wells (MW-1 A, MW-2 A, MW-3 A, MW-4A, MW-5 A. MW-6A. 

MW-7A, MW-8A, and F) are currently sampled and analyzed to assess groundwater quality 

around the active landfill. The locations of these wells arc shown on Figure 2. fhcsc wells are 

23 to 29 feet deep, and the bottoms are 15 to 20 feet below the typical groundwater level. 

Construction details for the wells, where known or estimated, are summarized on Table 1. 

Based on the regional groundwater gradient to the northwest, six of the existing wells are 

expected to be downgradient ofthe active landfill area (MW-4A, MW-5A, MW-6A. MW-7A, 

MW-8A, and F) and three ofthe existing wells are expected to be upgradient (MW-1 A, MW-2A. 

and MW-3A). 

2.4 SUMMARY OF EXISTING DATA 

The results of recent groundwater analyses are shown on Table 3. The data indicate that 

groundwater quality is generally poor, and that the water quality varies significantly across the 

active landfill area. For example, reported TDS concentrations during a single monitoring round 

have ranged from 7,700 mg/L in MW-I A to 19,000 mg/L in MW-3A. Sodium and chloride are 

the dominant anions present in the groundwater, indicating that the shallow groundwater is 

influenced by saline soil. Sulfates are also present at relatively high concentrations. Arsenic, 

iron, and manganese concentrations consistently exceed federal drinking water standards in both 

upgradient and downgradient wells. 

No evidence of an impact to groundwater in this area from landfill operations has been observed. 
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SAMPLING AND ANALYSIS PLAN 

3.1 MONITORING NETWORK 

Currently, eight detection monitoring wells exist around the active landfill (MW-1 A, MW-2A, 

MW-3A, MW-4A, MW-5A, MW-6A. MW-7A, and MW-8A). Several of these wells had 

different number designations prior to 1993 (see Table 1). Any well (MW-1 A through MW-8 A) 

that is replaced in the future (e.g., due to damages) will receive the next .sequential letter 

designation (e.g., MW-IB will replace MW-1 A). 

Wells MW-IA, MW-2A, MW-3A, MW-4A, MW-6A, MW-7A, AND MW-8A have been part of 

the monitoring system since December 1993. Well MW-5A was constructed in 1994, and was 

first sampled in May 1994. A ninth well (well F) will be properly abandoned at a future date, but 

has been sampled semi-annually since April 1996 to provide supplemental data. The final 

monitoring network will include wells MW-1 A through MW-8 A, along with two new wells 

(MW-9A and MW-1 OA). 

The existing monitoring well network is shown on Figure 2. Based on an assumed hydraulic 

gradient to the northwest, three ofthe wells will monitor up-gradient groundwater quality (MW-

1 A, MW-2A, and MW-3 A) and seven wells will monitor down-gradient water quality (MW-4A 

through MW-lOA). These well locations are selected to provide consistent long-term points-of-

compliance. 

Two ofthe southern-most new monitoring wells, MW-9A and MW-lOA, will not be included in 

the monitoring program until after the development of cells on the south side of the landfill, 

unless observed groundwater gradients become southwesterly. 
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When excavation for Module 8 is initiated. MW-9A and MW-lOA will be added to the program 

so that several years of data will exist for these two wells by the time Modules 8, 10 and 11 (the 

modules most likely to affect MW-9 A and MW-lOA) are built. 

3.2 FREQUENCY OF MONITORING 

The groundwater around the active landfill cell will be monitored semi-annually, in the spring 

and fall. 

3.3 DETECTION MONITORING ANALYTES 

Prior to 1993, groundwater .samples from the active landfill wells had been analyzed for the 

constituents listed in "Salt Lake County Landfill Groundwater Monitoring Quality Assurance 

Project Plan" prepared by the Salt Lake City-County Health Department. 

The list of analytes in the Quality Assurance Project Plan is similar to the constituents for 

detection monitoring contained in Section 315-308-4 of the Solid Waste Permitting and 

Management Rules. To be consistent with monitoring under the rules at the active landfill cells, 

the groundwater samples from the wells around the active landfill area will be analyzed for the 

list of constituents shown on Table 2, "Laboratory Analysis for Groundwater Monitoring" 

included in this report. Metals analyses are performed for dissolved metals concentrations rather 

than total metals concentrations due to high natural turbidity of groundwater. This exception was 

approved by the executive secretary of UDSHW in 1996. 
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3.4 SAMPLING PROTOCOL 

The wells will be sampled using currently accepted and approved technology or approved 

equivalent techniques. The protocol for sampling the wells is described below. 

3.4.1 Water Level Measurements 

Water level measurements will be made with a conductivity-based water level meter or 

equivalent instrument capable of obtaining readings to the nearest 0.01-foot. Washing with a 

non-phosphate detergent and rinsing with distilled water will clean the probe prior to use in each 

well. 

3.4.2 Detection of Immiscible Layers 

The well headspace will be screened using an organic vapor monitor prior to any evacuation of 

water. An interface probe will bc lowered into the well to detect immiscible layers, light and/or 

dense. Careful recording ofthe depths ofthe air/floater and floater/water interfaces establishes a 

measurement ofthe thickness ofthe light phase immiscible layer. The device will be lowered to 

the bottom of the well where the interface probe will regi.ster the presence of dense organic 

liquids. If immiscible layers are found, they will be sampled by carefully lowering a bailer and 

retrieving the sample. 

3.4.3 Purging Activates 

A "low-flow" purging and water sample collection procedure will be used, if possible, for all 

monitoring wells. Purging and groundwater sample collection at compliance monitoring wells 

shall be conducted using an electric, submersible, U.S. Environmental Protection Agency (EPA) 

VOC-approved groundwater pump. The pump will be carefully and thoroughly decontaminated 

before and after sampling the firsl well and then after sampling each subsequent well. The 
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polyethylene tubing used to collect the sample will either be dedicated to that well, or it will be 

new and disposed of after each use. 

Purging and sampling should be performed at a rate between approximately 0.1 to 0.5 liters/min. 

A flow-through-cell with probes for pH, temperature, conductivity, dissolved oxygen, and 

turbidity measurements shall be used during purging to determine when a "representative" 

sample can be collected. All of these parameters should be stable prior to collecting the sample. 

Purging shall be considered to have stabilized when all ofthe following parameters vary less than 

the limits stated below after three successive measurements taken every three to five minutes: 

pll: ± 0.2 pH units 
Temperature: ± 1.0°C 
Conductivity: ± 5% 
Dissolved Oxygen: ± 10% 
Turbidity:! 10 NTU 
Water level in well: <0.3 foot change using 0.1 to 0.5 liters/min flow rate. 

If the parameters do not stabilize to within these limits after 30 minutes of purging, a sample 

shall be taken after five more sets of parameter readings have been taken and recorded. 

3.4.4 Monitoring Well Sample Collection 

After well purging is completed, groundwater samples will be collected directly from the pump's 

discharge into the appropriate sampling containers. Groundwater samples will be analyzed in the 

parts-pcr-billion (ppb) range; therefore, extreme care must be exercised to prevent contamination 

of samples. For VOC samples, it is important to use caution to assure that the samples are not 

exposed to the atmosphere unnecessarily. 
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3.4.5 Equipment Decontamination 

During sampling activities, appropriate decontamination measures will be taken to reduce sample 

contamination between samples. Decontamination will be consistent with those outlined in "Test 

Methods for Evaluating Solid Waste-Physical/Chemical Methods" (U.S. EPA SW-846, 3"* Ed.). 

The electric water level sounder and the electric submersible pump are the only non-dedicated 

and non-disposable pieces of equipment used for sampling at all three landfill sampling areas. 

Non-disposable sampling equipment will be decontaminated before being used during the 

collection of samples. Decontamination shall be executed immediately prior to equipment use, if 

possible; whenever this is not possible or practical, appropriate measures will be taken to ensure 

that contamination of clean equipment will not occur. Field personnel will wear clean, 

disposable gloves while decontaminating sampling equipment and tools. Clean sampling 

equipment will not be placed on the ground or other contaminated surfaces prior to use. The 

waste decontamination fluids will be collected and disposed of at the facility decontamination 

wash pad. 

The decontamination procedure is as follows: 

Step 1 Rinse or wash with approved source water (commercially bottled distilled 

water). 

Step 2 Wash in water with approximately 0.01% laboratory grade, non-phosphate 

detergent (e.g., Liquinox®). 

Step 3 Triple rinse with distilled water. 
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3.4.6 Sampling Handling 

Once collected, each sample will be immediately labeled, recorded in the field logbook, and 

placed in a sample cooler. The sample will be recorded on a chain-of-custody and will remain in 

the possession ofthe sampler until custody is formally relea.sed to another individual. 

3.4.7 Documentation 

The sampler will keep a field log, which will contain the following documents: 

Well identification; 

Well depth, well casing stick up; 

Static water level depth and measurement technique; 

Presence of immiscible layers and detection method; 

Well yield; 

Sample collection methods; 

Sample identification numbers; 

Preservatives and containers used; 

Parameters requested for analysis; 

Field analysis data and methods; 

Sample distribution and transporter; 

Field observations including weather; and 

Name of collector. 

3.4.8 Sample Custody 

Samples will remain in the custody ofthe sampler until they are checked in and relinquished to 

the laboratory or until they are relinquished to a qualified individual for transport to the 

laboratory. If, after samples arc collected, the laboratory is closed, sample personnel will have 

24-hour access to a "Laboratory Secure Area" (equipped with a refrigerator) for storing samples 
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until regular laboratory hours, when sample custody can bc transferred. Custody will be 

documented on the chain ofcustody fonn. 

3.5 QA/QC SAMPLES 

A minimum of three quality assurance/quality control (QA/QC) samples will be collected during 

each sampling round to assess measurement accuracy and precision. These three samples will 

include a trip blank, an equipment blank, and one blind duplicate sample. 

3.5.1 Trip Blanks 

One laboratory-prepared trip blank per each day of sampling will be used to assess the potential 

for contamination introduced from the sampling bottles or during sample transport. The trip 

blank will be handled and transported along with the other samples. 

3.5.2 Equipment Blanks 

If any non-dedicated or non-disposable .sampling equipment is used (pumps, bailers, filtering 

pumps, etc.), an equipment blank will be prepared to assess the potential for cross contamination 

due to incomplete decontamination. The blank will be prepared by pouring distilled rinse water 

over or through the equipment after it is decontaminated, and collecting the rinse water in 

laboratory-prepared sampling containers. The equipment blank must be analyzed for the same set 

of analyses as the primary samples. 

The equipment blank will be labeled, stored, handled, and transported with the primary samples. 
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3.5.3 Blind Duplicates 

A least one blind duplicate sample will be collected during each sampling round to assess data 

precision. Precision is a measure oflhe agreement ofa set of replicate results (i.e., how closely 

the results match regardless of whether the results are correct). The relative percent difference 

(RPD) between the two results (A and B) will be calculated for each analyte as follows: 

RPD= (A-B)* 100% 
(A+B) 

2 

A quality control chart will be maintained over time for each parameter analyzed. The standard 

deviafion ofthe accumulated data for each parameter will be twice the standard deviation ofthe 

quality control samples collected to date. 
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DATA ANALYSIS PLAN 

4.1 DATA VALIDATION 

When the laboratory data is received, it will be reviewed to assess data validity. The data 

package will be checked to ensure that: 

• Sample IDs match chain-of-custody and field notes and can be matched to sample 

location, date, and time. 

• Samples were analyzed by requested methods. 

• Samples were analyzed within holding times. 

• Analysis reporting limits are acceptable. 

• Laboratory method blank results are included and acceptable. 

• Laboratory MS/MSD results for representative analytes are included and acceptable. 

• Field QA/QC sample results (trip and equipment blanks and blind duplicates) are 

included and acceptable. 

If the Hsted checks indicate potential problems or discrepancies, the laboratory will be notified 

and requested to help resolve the question. If the cause of the problem cannot be located, the 

affected data will be qualified or the affected wells will be resampled, depending on the severity 

ofthe problem. 
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4.2 DATA ANALYSIS 

The data will be analyzed by: 

• Looking for the presence of non-naturally occurring compounds in the sample (such 

as volalile organic compounds), and 

• Plotting the concentrations of naturally occurring constituents (metals and minerals) 

in each well on control charts for that well. 

If non-naturally occurring compounds are reported by the laboratory, the validity of the result(s) 

will be assessed by reviewing method blank results, raw laboratory data, the compound's 

potential status as a common laboratory contaminant, and the reported concentration relative to 

the method detection limit. If the positive results appear potentially valid, the affected well will 

be resampled to verify the result. 

The relative concentrations of naturally occurring constituents will be analyzed to assess whether 

the groundwater is impacted. The spatial distribution of naturally occurring consfituents is highly 

variable in site groundwater. This is probably due, in part, to local influences from the Great Salt 

Lake and from intermittent ponds around the site. As shown on Table 3, total dissolved solids 

concentrations observed in existing wells range from 3,100 to 32,000 mg/L and chloride ranges 

from 1,400 to 18,000 mg/L. Significant differences exist in neighboring wells. 

Control Limits for Analytes Detected > 25% Ofthe Time 

ASTM Designation D6312-98, Standard Guide for Developing Appropriate Statistical 

Approaches for Groundwater Detection Monitoring Programs, states that if a facility has no 

definable hydraulic gradient, has no existing contamination, or has significant natural variations 

in water quality between up-gradient and down-gradient wells, then the preferred method of 

statistical analysis for detection monitoring is Shewart-CUSUM control charts. Each of these 
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conditions exists at the Salt Lake Valley Solid Waste Management Facility; the groundwater 

gradient at the Facility is very shallow, and it is poorly defined in the westem part ofthe facility 

(Section 2.2). It is likely that by the year 2000, water from the landfill cells would have reached 

the monitoring wells (Section 2.2). There also appears to be significant variations in water 

quality across the facility (Section 2.4). Shewart-CUSUM control charts will, therefore, be used 

for detection monitoring at the Facility. 

Prior to using Shewart-CUSUM control charts for a well, the background conditions for that well 

must first be established (i.e., the natural water quality and variability of water quality). Tlic 

background water quality is established by analysis of at least eight independent samples from 

the well. The background data are required to satisfy the assumptions of the control chart 

method, i.e.: 

1) The data are expected to represent uncontaminated wells; 

2) The data are expected lo be independent and normally distributed based on the 

types of constituents targeted; and 

3) The sample mean is fixed and the standard deviation is constant. 

Once the initial data was obtained, a combined Shewhart-CUSUM control chart was constructed 

for constituents detected at least 25% of the time, as per recommendations in the Statistical 

Analysis of Groundwater Monitoring Data at RCRA Facilities (EPA, 1989) and ASTM 

Designation D6312-98. Control charts show the standardized concentration (Z,) and the 

cumulative sum (CUSUM) for each parameter. These parameters arc described below: 

The standardized concentration for each parameter for each well is calculated from: 
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Z, = (X,-m)/S 

Where X, equals the measured parameter concentration for the sampling period; m equals the 

mean concentration of that parameter during the "background" samphng period; and S equals the 

standard deviation of that parameter in that well during the background sampling period. The Z, 

is thus a measure of how a given parameter concentration compares with the mean "background" 

concentration for that parameter. 

The cumulative sum is calculated from: 

CUSUM = max {0, (Z,-l+ SM)} 

Where S,.i equals the cumulative sum from the previous sampling period. The CUSUM tracks 

increases in concentration greater than one standard deviation above the mean. The function of 

the CUSUM is to track small but persistent increases in concentration (increases that would not 

appear significant based on results of single sampling events). 

Kleinfelder conducted initial background water quality monitoring from December 1993 through 

August 1994. Over that period, each ofthe existing wells in the Active Landfill monitoring 

network (MW-1 A, MW-2A, MW-3A, MW-4A, MW-6A, MW-7A, and MW-8A) was sampled 

eight times. The monitoring data obtained during the eight rounds were used to establish the 

"background" water conditions for these wells, i.e., to establish the groundwater conditions prior 

to potential impacts from activities at the Landfill. The background data were used to construct 

Shewart-CUSUM control charts for intra-well detection monitonng ofseveral parameters in each 

well. In October 1994, Kleinfelder began semiannual detection monitoring ofthe groundwater at 

the Active Landfill in accordance with Kleinfelder's Groundwater Monitoring Plan dated 

November 2, 1993. 
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In the Fall 1994 through Spring 1996 monitoring rounds, concentrations ofseveral parameters 

increased relative to the earlier established background condilions. fhe increases were most 

pronounced in up-gradient well MW-IA (e.g. barium, calcium, magnesium, manganese, 

potassium, sodium, alkalinity, bicarbonate, sulfate, chloride, and TDS). Several of those 

parameters that showed increases occur naturally at relatively high concentrations in shallow 

groundwater in the Salt Lake Valley (e.g. calcium, magnesium, potassium, sodium, chloride, and 

TDS) (Thiros, 1995). Furthermore, the down-gradient wells that did show increases are too far 

from any buried refuse to have been impacted by the landfill. These increases thus appear to 

have resulted from natural variations in water quality. Standardized concentrations and 

cumulative sums for some analytes exceeded decision interval values in Spring 1996. In the Fall 

1996 monitoring round, some ofthe trends of increasing concentration continued, especially in 

up-gradient well MW-IA. Because the increa.ses appear to represent natural variations in 

groundwater conditions, and because none of the wells was thought to be close enough to be 

impacted by the landfill, data collected through Fall 1996 was incorporated into the background 

data analysis for detection monitoring for wells MW-IA. MW-2A, MW-3 A, MW-4A, MW-6A, 

MW-7A, MW-8A. 

Well MW-5A was installed in the Fall 1995 monitoring round. From Fall 1995 through Spring 

1997, eight groundwater samples were collected from well MW-5A. Initially, the data from 

these eight samples were used to establish the background groundwater conditions for well 

MW-5A. However, per our recoinmendations the statistics were reevaluated for this well. 

Specifically, we incorporated all data collected from Fall 1995 through Fall 1999 to establish a 

greater and more representative background. The statistics using the data from Fall 1995 through 

Fall 1999 better characteri/e the variability ofthe groundwater conditions in this well. 

Beginning in Spring 1997, the CUSUM were set to zero. A significant trend of increasing 

concentration will be indicated if the CUSUM value at any time exceeds 4.5, as suggested by 

ASTM Designation D6312-98. Plate 4 shows the Z, and CUSUM based on the background data 

for the parameters detected over 25% ofthe lime from Fall 1993 through Fall 1996. 
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Control Limits for Analytes Detected < 25% Ofthe Time 

For those parameters that were detected between 0%! and 25% of the time, ASTM Designation 

D6312-98 suggests that the maximum detected value be used as the nonparametric prediction 

limit. If all background samples are non-detects, then ASTM Designation D6312-98suggests 

that the quantification limit should be used as the nonparametric prediction limit. Altematively, 

an appropriate limit between the quantification limit and the Solid Waste Ground Water Quality 

Protection Standard (SWGWQPS) may bc proposed. For the Salt Lake Landfill, the control limit 

for analytes not previously detected will be halfway between the detection limit and the 

SWGWQPS. If a given concentration exceeds the established limit, the well should be re

sampled twice prior to reporting the result. If either of the re-samples is negative (lower 

concentration than the nonparametric prediction limit), then the original result should be 

considered a false positive. 

4.3 DATA REPORTING 

Semi-annual monitoring reports will be prepared. Each report will include: 

Description of Sampling Activities; 

Discussion of Data Validity; 

Discussion ofLaboratory QA/QC; 

Presentafion ofWater Elevation Measurements and a Contour Map; 

Presentation of Field and Laboratory Data in Tables; 

Graphical Presentation of frends in Analyte Concentrations Over Time; and 

Contours of TDS, TOC, and Arsenic Concentrations for the Sampling Event. 
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TABLES 



TABLE 1 
WELL CONSTRUCTION DETAILS 

ACTIVE SALT LAKE VALLEY LANDFILL 

OLD 
WELL 

NUMBER 

F 

ET-0 

EE 

2 

IA 

E-26 

E-25 

E-27 

NEW 
WELL 

NO. 

MW-IA 

MW-2A 

MW-3A 

MW-4A 

MW-5A 

MW-6A 

MW-7A 

MW-8A 

YEAR 
INSTALLED 

-1982 

1993 

Nov. 1992 

Aug. 1993 

Sep. 1995 

July 1990 

July 1990 

July 1990 

X 
COORDINATE 

(EASTINGS) ' 

1849447.18 

1849769.20 

1852069.38 

1852073.88 

1850784.48 

1849702.95 

1848587.03 

1846925.26 

1846909.13 

' . ' ' • ' - ' ' 

878223.51 

877224.18 

879167.89 

879924.18 

880847.13 

880890.46 

880947.68 

880957.42 

879719.65 

CASING 
ELEVATION 

(FI;MSL) 

4228.65 

4227.85 

4229.73 

4231.46 

4226.82 

4226.16 

4225.90 

4222.34 

4226.09 

TOTAL 
WELL 
DEFTH 
(FEET) 

19.7 

25 

25 

25 

29 

29 

24.5 

23 

SCREEN 
INTERVAL 

(F1-3GS) 

NA 

15-25 

15-25 

15-25 

24-29 

24-29 

19.5-24.5 

13-23 

CASING 
DIAMEIER 

(INCHES) 

4 

4 

4 

4 

4 

4 

4 

4 

SCREEN 
SLOT 
SIZE 

(INCHES) 

NA 

O.OI 

0.02 

0.01 

0.02 

0.02 

0.02 

0.02 

SAND 
PACK 

NA 

#20/40 

#10/20 

#20/40 

#10/20 

#10/20 

#10/20 

#10/20 
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Table 2 
Laboratory Analysis for Groundwater Monitoring 

General Minerals 

Alkalinity as CaCO, 
Bicarbonate as CaCO, 
Carbonate as CaCO, 
Sulfate 
Chloride 
Calcium 
Potassium 
Sodium 
Magnesium 

Metais 

Antimony (Dissolved) 
Arsenic (Dissolved) 
Barium (Dissolved) 
Beryllium (Dissolved) 
Cadmium (Dis.solved) 
Chromium (Dissolved) 
Cobalt (Dissolved) 
Copper (Dissolved) 
Iron (Dissolved) 
Iron (Total) 
Lead (Dissolved) 
Manganese (Dissolved) 
Mercury (Dissolved) 
Nickel (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Thallium (Dissolved) 
Vanadium (Dissolved) 
Zinc (Dissolved) 

Other 

Total Organic Carbon (TOC) 
Ammonia as N 
Nitrate as N 
Nitrite as N 
Phenols 
Sulfate 
Total Dissolved Solids (TDS) 
Chemical Oxygen Demand (COD) 

Organics 

Volatile Organics (EPA 8260. EPA 504 for EDB and DBCP) 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 tiirough November 2004 

ANALYTE DATE 

DISSOLVED METALS 
Anlimony (l.S 2f Wl 

116 IK V2 

IW .\ll 92 

m 2x ^y 

12 Il.l f.l 

(II 117 4 4 

112 m I J 

11.1 11194 

I H 1 9 9 4 

n."; .11 9 4 

116 22 9 4 

(17 27 94 

Kl 11194 

116 1.1 9 1 

II1I14 9,S 

114 2 9 9 6 

11 UK 9 6 

11? (W 9 7 

III 21 9 7 

(IS 114 9H 

1(1117 911 

l i s 27 9 9 

10 l.l 9 9 

(14 17 11(1 

111 1911(1 

(14 27 111 

1(1 I I III 

0 6 (16 (12 

10 IK 112 

(M 24 (1.1 

111 14 111 

114 211114 

I I 111 114 

•/. dctfrti 
CMfti i rvar<i .d.JaM«ii 

Arsenic I I S 2 . S 9 0 

l i s 211 9 2 

116 M 92 

(19 .1(1 92 

I I 19 9 2 

M 21* 9 3 

12 11,193 

01 (17 9 4 

(12 (14 9 4 

(l.l in<>4 

(14 1 9 9 4 

(l.S J I M 

0 6 2 2 9 4 

117 2 7 9 4 

10 10 9 4 

116 1 1 9S 

10 0 4 9S 

0 4 2 9 9ft 

11 m 9 6 

OS 119 9 7 

10 21 9 7 

IIS 0 4 9K 

111 0 7 9S 

OS 2 7 9 9 

1(1 13 9 9 

114 17 0(1 

10 19 IKI 

(14 2 7 0 1 

111 I I 0 1 

0 6 0 6 02 

10 11102 

0 4 24 (11 

10 14 0 3 

0 4 20 0 4 

II I S ( I 4 

% driefli 

MW.4A 

(IA(I)) 

• OIHIS 

• ll.dOS 

•: 0(K1S 

' : O.Od.S 

< O O d S 

•• (I.(K1S 

- 0.(¥1S 

•- (I.(K1S 

< OIHIS 

•- ll.OdS 

< O.IKIS 

• l l .dOS 

• 0 . 0 0 5 

^ O.OOS 

• OIHIS 

• O.IHIS 

- ll.DOS 

-- (IIHIS 

^ O.IHIS 

•- OIHIS 

• (1.(H1S 

' O.IHIS 

^ (I.IKIS 

•• O.IHl.S 

^ 0 OOS 

• (l.(Hl.s 

• 0 IHIS 

• i i . ims 

< 0.005 

-3 

ND 

11.0116 

• (I.(H1S 

^ O.dllS 

< O.IHl.S 

< O.Od.S 

< n.ods 
- O.Od.S 

• O.IHIS 

^ 0.(H1S 

' OIHIS 

• OOOS 

• OOOS 

• OIHIS 

(l.(H|S 

• OIHIS 

• OIHIS 

' O.IHIS 

• IKHIS 

' O.IHIS 

-- (l.(H)S 

. O.IHIS 

-- OIHIS 

• O.IHl.S 

' O.IHIS 

• 0.(HIS 

' O.IHIS 

•-- O.IHIS 

• O.IHl.S 

•; O.IHIS 

< 0 (HIS 

., 
rofd. orvani.d./iMMii ND 

DOWNGKAIHENT 

WELLS' 

MW-5A 

- OIHIS 

". O.IHIS 

.: 11.005 

• O.OOS 

• 0.(H|S 

• ( l . l 

< O.IHIS 

• 0 . 0 0 5 

^ O.IHIS 

• 0 IHIS 

• O.IHIS 

- OIHIS 

• II.IHIS 

• OIHIS 

• O.IHIS 

• (IIHIS 

O.IHIS 

O.IHIS 

- II.IHIS 

* O.OOS 

• OIHIS 

• O.IHIS 

- OIHIS 

< 0.005 

-> 
ND 

' II.IHIS 

- O.IHIS 

• O.IHIS 

• O.IHIS 

0 IHI.s 

OOOS 

• 0 . 0 0 5 

• 0 0 0 5 

• II OOS 

• O.IHIS 

• (1 IHIS 

• (1.0115 

0 . 0 1 1 

' O.IHIS 

•- (IIHIS 

- O.IHIS 

' . (I.(HI5 

. O.IHIS 

• II.IHIS 

• OIHIS 

0 . 0 0 5 

O.IHIS 

• O.IHIS 

• OIHIS 

0 

N D 

( 1 0 9 951 

(11 H 951 

( I 2 U 9 S , 

(1 2 961 

( 4 2 9 961 

( 6 10 961 

l 7 2 9 6 l 

111 » 9 h i 

110 9 951 

( I I H 951 

112 II 9 S | 

11 2 9 6 , 

(4 29 961 

(6 10 9 6 ) 

(7 2 9 6 , 

I I I V'lf t i 

M W . * A 

(E-JW 

• O.IHIS 

• I1IKI5 

• (I.IWS 

II.IHIS 

- II.IHIS 

< (l.(HIS 

' 0 . 0 0 ? 

'- II.IHIS 

- II.IHIS 

II.IHIS 

- O.IHIS 

11 IHIS 

- 11 IHIS 

• O.IHIS 

II IHIS 

• O.IHIS 

• 0IH15 

' OOOS 

• IKHIS 

11.005 

• O.IHIS 

• (KKIS 

• II.IHIS 

• OIHIS 

• II.IHIS 

^ O.IHIS 

• 0 (HIS 

• (KHIS 

< 0.005 

., 
ND 

• O.IHIS 

• O.IHIS 

' II.IHIS 

- OIHIS 

• n.ods 
- OIHIS 

• n.iHis J 

• O.IHIS 

O.IHIS 

• (1.(H1S 

• OIHIS 

• 1) IK15 

II IHIS 

OOOS 

'IIHIS 

• II IHIS 

' It OOS 

I I 0 0 5 

O . O l l 

• O.IHIS 

II.IHIS 

• O.IHIS 

- O.IHIS 

- 0 . 0 0 5 

• 0 . 0 0 5 

• 11.005 

-• II (HIS 

• II.IHIS 

• OIHIS 

• O.IHIS 

11 

ND 

MW-TA 

IE-25) 

• O.IHIS 

• O.IHIS 

• 0 I K I S 

- 0 . 0 0 5 

• II.IHIS 

• 0 . 0 0 5 

^ II.IHIS 

• 0 . 0 0 5 

• II.IHIS 

- OIHIS 

• II.IHIS 

- OIHIS 

II.IHIS 

- 0 . 0 0 5 

• O.IHIS 

< 0 IHIS 

• O.IHIS 

• O.IHIS 

• 11.0115 

II 0 0 5 

O.IHIS 

• 11.0115 

• O.IHIS 

• O.IHIS 

• II.IHIS 

• 0 IHIS 

• 0 IHIS 

< 0.005 

-3 

N D 

- OIHIS 

- II.IHIS 

• O.IHIS 

.. 0 . 0 0 5 

-• 0 ( H I 5 

• 0.(H)5 

< O.IHIS 

ll.OdS 

• (l.(HI5 

• O.IHIS 

0 . 0 0 5 

• OIHIS 

• 0 IHIS 

0 IHIS 

' i . o i i s 

• 0 . 0 0 5 

• O.IHIS 

• O.IHIS 

(1.012 

' II.IHIS 

O.OdH 

•• (IIHIS 

• O.IHIS 

• II.IHIS 

. OIHIS 

• 0 IHIS 

(IIHI7I 

• (1IHI5 

ll(H199 

14 
ND 

M W . t A 

(E17) 

-- OIHIS 

' O.IHIS 

' OIHIS 

• 0.(H|S 

•• (1.(H1S 

•• O.IHIS 

^ OIHIS 

• O.IHIS 

• II.IHIS 

• 0 IHIS 

• O.IHIS 

• O.IHIS 

• 11 IHIS 

• O.IHIS 

• 0 OOS 

• I1.IHI5 

• II.IHIS 

• 0IMIS 

• 0 IHIS 

• OIHIS 

• II.IHIS 

M W - I A 

( E T O ) 

• O.OOS 

< II.IHIS 

•- H.IHIS 

< II.IHIS 

' O.OOS 

< II.IHIS 

• O.IKIS 

-. II.IHIS 

' O.IHIS 

- OIHIS 

• O.IHIS 

' O.IHIS 

• 11.1X15 

• 0 . 0 0 5 

< O.IHIS 

' II.IHIS 

- O.IKIS 

* O.IHIS 

•. 0 (HIS 

• O.IHIS 

• O.IKIS 

• II.IHIS O.IHIS 

- II.IHIS 

- 0 IHIS 

ll IHIS 

• O.IHIS 

• O.IHIS 

II.IHIS 

< 0 .005 

. 1 

ND 

II.IHI? 

O.IHIS 

O.OOS 

II.IHIS 

• 0 . 0 0 5 

• II.IHIS 

• O.IHIS 

• O.IHIS 

0 (HIS 

• O.IHIS 

• OIHIS 

O.IKIS 

•• OIHIS 

0 IHIS 

• II IHIS 

(I.IH16 

• II.IHIS 

. II.IHIS 

• II.IHIS 

•• OIHIS 

• II.IHIS 

-• II.IHIS 

•• O.IHIS 

-. (I.(HIS 

• O.flOS 

• O.IHIS 

• OIHIS 

• O.IHIS 

- O.IHIS 

• 0 [HIS 

7 

N D 

• 0 . 0 0 5 

< 0 0 0 5 

• II.IHIS 

• O.IHIS 

• II.IHIS 

• II.IHIS 

< 0.006 

. 1 

ND 

O.OIO 

0 . 0 0 5 

• O.IHIS 

(I .OII 

O.Oll 

II.IKN 

0.009 

'• (l.(H15 

< (IIHIS 

OIHIH 

II.IHI7 

IIIHI9 

ll.(H16 

(I.(HIft 

0 00ft 

0 I I I 4 

• 0 IHIS 

IKHlft 

(I(HI7 

0.012 

O.IH 16 

I1.IHI9 

O.OIIK 

0 . 0 1 4 

0.012 

ll.(H»94 

( 1 0 1 1 0 

I I I I I I I I 

0 0 1 4 

O.IH 19 

0 . 0 1 5 

y l 

II 14H 

U r C R A D I E N T 

WC 
MW-IA 

(EE(E)) 

• 0 IHIS 

^ O.IKIS 

^ 0IH15 

- O.IHIS 

- II.IHIS 

• O.IHIS 

- OIHIS 

- O.IHIS 

• II.IHIS 

- O.OdS 

•• O.IKIS 

^ 0 . 0 0 5 

- II.IHIS 

• O.IHIS 

II.IHIS 

0.0115 

' 11.0115 

0 0 0 5 

• II.IHIS 

- II.IHIS 

• 0 IHIS 

• 11.005 

• II.IHIS 

• O.IHIS 

• OOOS 

^ O.IHIS 

II.IHIS 

•- 0.0(15 

< 0.005 

. 1 

ND 

0 IK4 

0 . 0 2 9 

O.IHIS 

- O.IHIS 

- O.IHIS 

- O.IKIS 

< (1.0(15 

• 0.(H)5 

< 0.(H|S 

• O.IKIS 

• II.IHIS 

• O.IHIS 

• II.IHIS 

• 11005 

• II.IHIS 

•• II IHIS 

0 IKlS 

• II.IHIS 

0.IHI9 

• O.OOS 

0 . 0 1 1 

' O.IKIS 

•• O.IHIS 

' II.IHIS 

•- IKHIS 

• (I.IKIS 

• 11.005 

• OIHIS 

• 0 IHIS 

• O.IHIS 

• 0IK15 

• (1 IHIS 

I 

ND 

LLS 
MW-3A 

(J) 

' II.IKlS 

• II.IHIS 

- 0 IHIS 

• II.IHIS 

• O.IKIS 

• 0.(KI5 

• 0 . 0 0 5 

^ II.IHIS 

• O.IKIS 

• II.IHIS 

• O.IHIS 

• O.IHIS 

OIHIS 

• O.IKIS 

-- (KHIS 

• O.IHIS 

• OIHIS 

• II.IHIS 

• IKHIS 

• II.IHIS 

• II.IHIS 

• II.IHIS 

• O.IKIS 

II IHIS 

O.IHIS 

• II.IHIS 

O.IKIS 

• O.IHIS 

< 0 0 0 5 

. 1 

ND 

•. II.IHIS 

• 0.(KI5 

• 0.005 

- n.(H)S 

• n.OdS 

< d .OdS 

' . O.OOS 

•. 0.(H)S 

- O.IHIS 

• II.IHIS 

• O.IHIS 

• 11 (HIS 

• 0 IHIS 

II IHIS 

• II.IHIS 

• 0 . 0 0 5 

• II.IHIS 

• II.IHIS 

II.IHW 

' OIHIS 

• O.IKIS 

• (1.(H1S 

• (1.005 

(l.(H15 

• II.IHIS 

OIHIS 

• OIHIS 

• OIHIS 

OIHIS 

IKKlS 

0 

N D 

f 

-. 11 IHIS 

O.IKIS 

• II IHIS 

. O.OOS 

• 0 IHIS 

• O.IKIS 

- (I.(H15 

• O.IHIS 

• II.IHIS 

I1.IH1S3 

O.IHIS 

• O.IHIS 

• O.IHIS 

• O.IHIS 

• O.IHIS 

II.IHIS 

< 0.005 

II.IHHl 

ND 

0.0211 

0 . 0 1 9 

' OIHIS 

IKHIS 

• IKHIS 

II.IHIS 

I1.IHI6 

• 0 . 0 0 5 

0 . 0 1 7 

0.012 
II.IKIH 

0 IKIH 

O.IHIH 

ll.(HI61 

ll.(KI7l 

ILIHWl 

O.IHIS 

0 IHIS 

• O.IKIS 

• 0 .005 

50 

I1.4SX 
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TABLE 3 
SUMMARV OF RECENT ANALYTICAL RESULTS (mg/L) 

M ay 1990 through November 2004 

ANAL\TE 
Bar ium 

C o f 

Bcr>1liuin 

ro 

DATE 
05 25 9(1 

05 2H 92 

06 04 92 

119 .10 92 

I I 19 92 

0 4 2K 93 

12 03 93 

01 07 94 

02 04 94 

111 10 94 

114 19 94 

05 31 94 

06 22 94 

07 27 94 

111 10 94 

06 13 95 

H U M 95 

I U 29 96 

11 OK 96 

IIS 09 97 

10 21 97 

05 04 9K 

10 07 9K 

l is 27 99 

10 13 99 

114 17 IHI 

I I I 19 (HI 

04 27 01 

I I I I I 01 

06 06 02 

111 IK 02 

04 24 03 

10 14 03 

04 20 114 

I I 1X04 

V . d e l c c l i 

tr. orvir(i.dJiM»i 
05 25 90 

06 114 92 

09 30 92 

(14 2K 93 

12 0 3 9 1 

0 1 0 7 94 

02 04 94 

03 10 94 

04 1 9 9 4 

OS 3 1 9 4 

116 22 94 

07 27 94 

1(1 10 94 

06 13 95 

10 04 95 

114 29 96 

1 1 OX 96 

OS I W 4 7 

10 21 9T 

IIS 04 9H 

I I1I I7 9K 

IIS 27 99 

10 13 99 

04 17 IHI 

I I I 19 IHI 

04 27 01 

10 11 01 

06 1)6 02 

111 IK 02 

(14 24 (13 

II I 14 111 

114 211114 

I I IHI14 

% d C l K l l 

fT. o r V a r f i . d . / m r i n ) 

M W - 4 A 

HMD) 

I1.09K 

0.14 

11.13 

0.14 

0.13 

0 14 

0.14 

0 14 

(1.15 

11.14 

11.150 

on 
O.IH 

11.17 

II 16 

0 IK 

0 I I 

0.14 

I l . l I I I 

11. m i l 

0.19(1 

0 17 

11.16 

0.17 

0 17 

0 15 

0.14 

0.14 

0 13 

0 11 

97 

11.140 

•; IKHIS 

.: O.OOS 

^ II.IHIS 

< (1.005 

< (I.IHIS 

< II.IHIS 

' II.IHIS 

< O.IKIS 

• O.IKIS 

• il.OOS 

. II.IHIS 

• II.IHM 

• 110(11 

- OIMII 

• OIHI I 

- 0.001 

• OIHI I 

11002 

.: OIHI I 

• O.IKIl 

< OIHI I 

• O IH I I 

'- O IH I I 

< OIHI I 

•• O IH I I 

•. 11 IHH 

. 0.001 

- OIHI I 

< II.IKII 

0 

N D 

11.10 

on 
ll.OH 

0.(193 

0.13 

0 12 

0.13 

0 1192 

0.17 

11.10 

0.19 

0.09 

0.075 

0.099 

0 110 

0.I19K 

0 I l l l 

0. KKl 

0.11 

0 094 

11. KHl 

0.097 

on 
II.OHS 

9ft 

0 .245 

• 0.005 

• O.IKIS 

- O.IHIS 

• O.IHIS 

• 0 (HIS 

• O.IHIS 

• 0 004 

' 0 001 

0 001 

' OIHI I 

OIHI I 

• ( K H l l 

• I K K l l 

- O.IKIl 

• l l . lH l l 

0.IH12 

O.IHll 

.- O.IHll 

• O.IHll 

• O.IHll 

• O.IHll 

• I I . IHll 

• I K K l l 

• 0.001 

(1 

N D 

D O W N G R A D I E N T 

W E L L S ' 

nnv.5A 

110 9 951 

I I I K 95) 

112 I I 9 S | 

(1 2 9 6 1 

(4 29 961 

16 10 961 

(7 2 9 6 , 

111 K 961 

( 1 0 9 9 5 1 

(11 11951 

| I 2 I I 9 S | 

I I 2 96) 

(4 29 9 6 , 

16 10 9 6 , 

(^ 2 961 

111 < 9 M 

M W - « A 

( E - M ) 

I1.07X 

II.IHIK 

II 074 

0.I1K2 

11.073 

0.077 

(K IH I 

(1.076 

(1 760 

11.077 

11.1171 

O.IIKft 

II.IIK7 

0.1171 

II1176 

II OKI 

0 060 

0.051 

0.010 

11 OHO 

(,.(19S 

II.OKO 

II IIH2 

II OKI 

0 1191 

III17H 

II.I17S 

O.IIKO 

0.0X6 

11.077 

97 

1.3.10 

• IKHIS 

• II.IHIS 

' O.OOS 

- II.IHIS 

-• II.IHIS 

' II.IHIS 

. 11 IHIS 

• II.IHIS 

' II.IHIS 

' II.IHIS 

II.IHW 

11.1X14 

i l . iHI l 

1 

I I IHH 

• I I IHH 

• I I IHH 

110(11 

' (I.IHI! 

•-. O.IKIl 

II.IK12 

• II.IKII 

• II.IKII 

' O.IKIl 

• IKHI I 

• ( l . (Hl| 

•. n i H i i 

• n 001 

--. I I IHH 

7 

\ D 

M W - 7 A 

( E - 2 5 ) 

IIOKK 

0.0X6 

11.076 

0.0X2 

0.740 

0.075 

11 IIKIl 

11.079 

0 077 

11.071 

0 067 

0 IIHI 

II.IIXH 

11.076 

0 (179 

0.510 

0.240 

0 19(1 

0.120 

11 190 

0.25 

'1.32 

0.2K 

0.23 

0.17 

0 16 

O.IS 

I I 17 

0.15 

97 

I I .K5I 

O.IHIS 

O.IHJS 

O.IHIS 

-- (IIH15 

< 0.005 

•: 0(H15 

0.005 

• O.IHIS 

• IKHIS 

OIHIS 

l l IHIS 

• I I IHM 

I I IHH 

|'.IMI2 

' l l l l l l l 

II.O'II 

I I . IKII 

( I . 'Hl l 

• O.IHll 

•• O.IHll 

• O IH I I 

-. II.IHII 

• OIHI I 

O.IKIl 

II.IHII 

I K K l l 

• II.IHII 

• O.IHll 

14 

N D 

K n V - I A 

( E J 7 ) 

0.140 

11073 

II.IISX 

0.II6H 

0.065 

0.059 

0.065 

0 1162 

0 0611 

( l . l l6d 

O.IISX 

11 IlKS 

M W - I A 

( E T - O ) 

0.095 

11.056 

0.096 

0.1195 

0.096 

O.INI 

0 I I 

O.IO 

11.091 

11.093 

0.0X9 

'1.120 

IKIKS 

0.064 0.14 

11061 II 16 

m i x 

0.07 

II OS 

11.04 

O.IHll 

0 '166 

O l l S l 

II.I16S 

11.070 

I106X 

0.067 

O O M 

11.061 

0.063 

(1.061 

(I .(N2 

97 

0.247 

• IKKlS 

• O.IKIS 

< ()(K|S 

• 0.(H)S 

< O.IHIS 

- 0 005 

- II.IHIS 

• (I.IHIS 

> 0 005 

• O.IHIS 

• (I.IHIS 

• II.IHM 

'I.IHH 

II.IHII 

• I I IHH 

' I I I I I I I 

OOOl 

II.IHI3 

- O IH I I 

•• 0.001 

0.IHI2 

- O.IHll 

- II.IHII 

• II.IHII 

' II.IHII 

' O.IKIl 

' O.IHll 

• II.IHII 

- O IH I I 

7 

N D 

I I . U 

0 11 

0 | 1 

0 .11 

0 0 9 6 

11.12 

ll.OXH 

0.11 

0 0 7 " 

II.(197 

(I.IOO 

11091 

0.110 

0.120 

0.09 

on 

97 

11.1X6 

- II.IHIS 

< O.IKIS 

.; O.IHIS 

• (I.IKIS 

< (I.IHIS 

. OIHIS 

• O.IHIS 

* 0.005 

. O.IHIS 

. IKHIS 

• O.IHIS 

• '1 (H14 

II OOI 

• I I IHH 

• i l i H i ! 

• OIHI I 

O.IHll 

0.IH12 

- O.IHll 

.. (I.IHII 

•. 0(H1I 

' II.IHII 

'. O.IHll 

- 0.0(11 

' II.IHII 

' O.IKIl 

• I I IHH 

' II.IHII 

< O.IHll 

1 

N D 

U P G R A D I E N T 

W E L I S 

M W - J A 

( E E ( E ) ) 

11.110 

(I.IOH 

(l.(l<W 

0.13 

0.110 

0.073 

0 I I 

0.12 

0 I I 

on 
on 
0.092 

0.0X9 

11.076 

0.0X4 

II 0S4 

0 (162 

0.1195 

0.034 

(1 066 

• 0.0112 

0.0X1 

O. l lSl 

I1.06K 

0 061 

0.076 

(I (ISK 

(I OSO 

0 0511 

(1.1154 

(11147 

0 043 

9 1 

0.3X6 

•• (I.IHIS 

-- (l.(H15 

' 0.0(15 

• II.IHIS 

' (1.005 

^ O.IHIS 

• (I.IHIS 

• II.IHIS 

' 0.005 

• 11.0(15 

• O.IHIS 

• li(H14 

• IMH l l 

l l l l l l l 

0 OIH 

• HOIH 

o m i l 

OIHI I 

II.IKII 

; I K K l l 

0.(HI2 

O.IHll 

^ O.IHll 

I I IHH 

' I I IHH 

' O IH I I 

' I I IHH 

• l l . 'KH 

- I K H I I 

I I I 

N D 

M W - ) A 

( 1 ) 

(1.1)75 

0 062 

0 .060 

O i l 

0(171 

11.032 

0.044 

11.1145 

0 051 

O.IMH 

0.032 

O 0 3 3 

(1.05H 

0.05.1 

(1.06 

0.07 

11.112 

0 09 

0.099 

0 0 9 7 

0.11(1 

0 0X6 

0.(193 

II.IIX9 

0.0X6 

II.I1K2 

0 092 

O. l lK l 

0 . 1 1 

0.092 

97 

0.1X5 

• (l.(H)S 

•; ll.(HIS 

' (l.(H).S 

< O.OOS 

^ 0 .005 

• (I.IHIS 

•- (l.(H15 

< (l.(KIS 

• O.IHIS 

• 0 (HIS 

O.IKIS 

• (I.IH14 

I I IHH 

OIHI I 

110(11 

• I K H I I 

• II.IHII 

- 0.001 

O I K I l 

- 0 ( K I 1 

- O.IKIl 

' O.OIll 

OOOl 

' O.IHll 

• II.IHII 

• II.IHII 

• O.IKIl 

- I K H I I 

' O.IHll 

1 

N D 

0.0711 

0 0 7 5 

11.057 

0.057 

O l l S l 

0 0 4 1 

0.069 

11 0.16 

0 0 1 4 

O.OSO 

0. IIHI 

0.064 

0 077 

0 071 

oimi 
0.071 

n.(N2 

0.11(1 

0 .091 

0.12 

94 

0.19(1 

• 0.004 

(11101 

i l . ' I 'H 

' K H H 

• ' K H H 

'. I I IHH 

II.IH12 

• II.IHII 

> O.IHll 

• O.IHH 

• 11.001 

. IKH I I 

•• OIHI I 

' I K H I I 

- O.IHll 

O.IHll 

• OIHI I 

6 

N D 

SLVSWMK I7677.009/SLC5R036 
Copyright 2005 Kleinfelder. Inc. 

Page 2 of 20 March 11,2005 



TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

ANALYTE 

Car im ium 

Ca lc ium 

OATE 

1)5 25 9 0 

05 2K 92 

06 114 92 

119 30 92 

11 19 92 

04 2K 91 

12 03 93 

(11 07 94 

02 04 94 

113 10 94 

04 19 94 

05 31 94 

06 22 94 

07 27 94 

111 10 94 

06 13 95 

11104 95 

04 29 96 

11 OX 96 

(15 09 97 

10 21 97 

05 (M 9X 

HII17 9K 

1)5 27 99 

I I I 1 1 9 9 

04 17(HI 

111 19 IH) 

114 27 01 

111 I I 01 

06 06112 

111 IK 112 

04 24 01 

HI 14 0 1 

04 20 04 

I I 1 X 0 4 

•/. d t l K t i 
r iwfr . •>rVar(s.d./aanil) 

OS 25 90 

116 114 92 

(,9 10 92 

114 2X 9 1 

12 03 93 

o l 117 94 

02 04 94 

03 10 94 

1)4 1 9 9 4 

05 31 94 

06 22 94 

07 27 94 

10 11194 

06 13 95 

10 04 95 

' U 29 96 

1 1 ox 96 

I'S 119 97 

I I I 21 97 

l is 114 9S 

II I 117 9K 

OS 27 99 

111 13 99 

04 17 00 

10 19 IHI 

I U 2 7 01 

I I I I I 01 

06 06 02 

10 1X02 

114 24 03 

111 14 03 

04 20 114 

11 1X04 

V. d f le ru 
CoffT. or\Br(t.d7iiMan) 

MW-«A 

( lAi in 

t O.IHM 

0.011 

0.IHI6 

•: OIHM 

• II.IHM 

< (l.(HM 

•• 0.(KM 

•'. I K K M 

•; ( K K M 

.̂  (KHM 

' II.IHM 

• II.IHW 

• 0.004 

< OIHM 

• II.IHM 

- II.IHM 

^ O.IHM 

0.IKI6 

• OIHM 

• II.IHM 

• O.IHM 

0.012 

• O.IHM 

• O.IHM 

• II.IHM 

> 0 I H M 

• O.IHM 

< II.IHM 

• OIHM 

< O.IHM 

10 

ND 

450 

4SI) 

S.III 

430 

410 

430 

470 

41(1 

SIKI 

5SII 

4'HI 

4111 

S| i i 

son 
4511 

4^1 , 

4X11 

420 

440 

410 

3X0 

4IHI 

470 

4(K1 

370 

IKII 

17(1 

ISO 

14(1 

.1X0 

97 

0 I2S 

• O.IHM 

OIHM 

. II.IHM 

* O.IKM 

•• II.IHM 

- O.IHM 

O.IHM 

• 11 IHM 

0.004 

• 0.(HM 

• OIHM 

OIHM 

11IIII6 

• 11 IHM 

• II.IHM 

0.016 

• OIHM 

• O.IHM 

•- 0.(HM 

• (I.(H14 

• ( K H M 

. O.IHM 

O.IHMK 

• 0IH14 

21 

N D 

7X0 

750 

710 

720 

s i l l 

- H I 

SO" 

-•111 

6 5 " 

6X11 

i f t ' i 

660 

690 

610 

(O i l 

6911 

7X11 

670 

660 

7.111 

69(1 

650 

660 

730 

96 

II.II7X 

DOWNGRADIENT 

W E L L S ' 

MW-JA 

110 9 951 

111 X 951 

112 11 95 i 

11 2 9 6 , 

(4 29 961 

(6 10 961 

(7 2 9 6 , 

(11 X 961 

(10 9 9 5 , 

I I I X 9 S i 

112 11 9 5 , 

(1 2 9 6 , 

(4 29 9 6 , 

(6 | l l»16i 

r 1 9 6 , 

111 X 9 6 | 

MW-*A 

(E-2« 

11.00.1 

. I K H M 

0.012 

O.IHM 

• II.IHM 

- O.IHM 

0 IH17 

II IHM 

- II.IHM 

• I K K M 

0.0(M 

II.OIIX 

II.IHIS 

' O.IH)4 

• OIHM 

• (I.IHM 

' II IHM 

0 IKlS 

• II.IHM 

• ll.(HI4 

- IKHM 

OOIS 

• O.IHM 

' II.IHM 

• O.IHM 

• II IHM 

- (KHM 

•. II.IHM 

IIIKISO 

• II.IHM 

2X 

0.513 

297 

740 

760 
ftXIl 

710 

X6I1 

H2I1 

7X11 

790 

7r j i 

74(1 

' I I I 

x2(I 

720 

(i2li 

710 

690 

6211 

6111 

6211 

.590 

6X0 

750 

6X0 

640 

690 

ftSIl 

6.111 

6411 

'111 

91 

I1.II9X 

MW-7A 

(E-J5) 

• 11.002 

0 021 

O.OIO 

.- 0.(KM 

• O.OIM 

OIHIS 

OIHIX 

II.IHM 

O.IHM 

^ O.IHM 

. O I H M 

O.IKIS 

O.IKIS 

• O.IKM 

- II.IHM 

• O.IHM 

. O.IHM 

II.IHIX 

0 IHIS 

• II.IHM 

ll.iKIX 

• O.IKM 

• II.IHM 

•. O IHM 

• O.IHM 

O.IKM 

• (l.(HM 

0.(H)4!< 

' (1 (HM 

3K 

0.6.16 

657 

7(H1 

7X0 

7(HI 

720 

HMI 

X20 

X2I1 

7711 

X2I1 

77(1 

720 

K2i l 

' 3 0 

6211 

6.SI, 

- IHI 

650 

670 

X(HI 

1411 

KIHI 

6 1 0 

62(1 

710 

6 7 0 

6.S(I 

64(1 

'.111 

97 

0.1X7 

MW-SA 

(EI7) 

• 1).IH12 

0 016 

II.IHI7 

- OIHM 

• II.IHM 

.- I K K M 

II.IK17 

•• ( K K M 

O.IHM 

• O.IHM 

- O.IHM 

• 0 IHM 

• II.IHM 

II IHM 

- II.IHM 

- O IHM 

• O.IKM 

O.O 12 

• II.IH)4 

O.IHM 

• ( K H M 

0 1113 

• 0 IH)4 

- II.IHM 

• II.IHM 

II.IHM 

• O I H M 

. O.IHM 

O 0 ( M l 

- 0 ( K M 

17 

N D 

421 

520 

SKII 

49(1 

5211 

6 3 0 

SKO 

6(H1 

.Sftll 

SXII 

610 

590 

6X0 

610 

S6(l 

S6II 

5x0 

5411 

S7I1 

5.1(1 

.5411 

6 6 0 

IHKI 

.5611 

55(1 

s i l l 

520 

550 

4X11 

5211 

97 
11 i x x 

MW- IA 

(ET-O) 

< O.IKM 

• ( K K M 

' (KHM 

•• O.IHM 

• O.IHM 

- II.IHM 

. O.IKM 

- O.IKM 

- II.IHM 

• I K H M 

• O.OIM 

• ( K H M 

• (I.IHM 

• O.IHM 

• O.IHM 

• (I IKM 

. I K K M 

• II.IHM 

I K H M 

• O.IHM 

• I K H M 

. II.IHM 

OIHIT 

- O.IHM 

. 0.004 

V O.IHM 

OIHM 

- I H H M 

V II.IHM 

- OIHM 

• 0.(HM 

0 
ND 

19(1 

IXl l 

170 

170 

24(1 

2(H) 

1611 

210 
190 

1X0 

190 

240 

290 

2411 

210 

2X0 

3x0 

2611 

120 

260 

29(1 

210 

27(1 

240 

2211 

270 

110 

220 

190 

97 

0.225 

I IPCRADIENT 

WE 
MW-2A 

(EE(E») 

' . O IH I I 

• (1.003 

- OIHM 

l l . l l l x 

O.Ol l 

• I K K M 

IKHIS 

(1.010 

O.IHW 

0 IH19 

• O.IHM 

• II.IHM 

• II.IHM 

I K K M 

ll.(K)6 

( K H M 

' 0 ( H M 

• 0 ( H M 

OIHM 

• O.IHM 

• I K K M 

. I I IHM 

• I I IHM 

0.IHI6 

• ( K K M 

' ( K H M 

• 0.(HM 

• (I.(HM 

II. IHM 

•• II.IHM 

0 ( H M 7 

• 0 (HM 

2X 

11.575 

611.x 

66X 

X4I1 

XXII 

960 

2IHI 

IKKI 

I4(KI 

X2(l 

1 llHl 

1 1(HI 

950 
I IOO 

95(1 

IOOO 

|1( |0 

92(1 

12' i ' i 

560 

' l l o 

7X0 

12(H1 

76(1 

I2IHI 

ISIHl 

12IHI 

X9(I 

KXO 

610 

610 

S ' l i 

660 

9 -

0.1(19 

MW-JA 

(J) 

• O.IHM 

(IIH16 

• O.OIM 

(I.IHM 

0.004 

0 .011 

• O.IKM 

' O.OIM 

' O.IHM 

• 0 (HM 

• O.IHM 

• O IHM 

II.IHM 

• O.IHM 

• OIHM 

•• II.IHM 

I K H M 

ll.(H16 

• ( K H M 

' 0 (HI4 

• 0 (HM 

(I.IHI6 

• II.IHM 

O.IHM 

• I K K M 

• 0.0114 

0.0(14 

- O.IHM 

0.0053 

• 0 ( H M 

24 

N D 

22(1 

2.10 

220 

X90 

270 

m) 
270 

230 

2X0 

190 

34(1 

240 

l iK l 

210 

2'11 

22" 
160 

350 

SIHI 

250 

240 

250 

1611 

260 

290 

2.10 

240 

250 

SIHl 

310 

97 

0.440 

F 

' 0.001 

• I I . IHII 

• ( K K M 

• O.IHM 

OIHM 

• II.IHM 

' II.IHM 

- 0 004 

0 0 1 1 

II.IHM 

(I.IHIS 

- IKHM 

0.015 

' 0 IHM 

OIHM 

• 0 IHM 

• l l .DIU 

- O.IHM 

(l.(K152 

• ( K K M 

22 
ND 

2 S ' 1 

342 

1X0 

4.10 

.1511 

: 9 i i 

4411 

1 1 " 

74 

150 

370 

320 

120 

.17(1 

4IH1 

170 

4X11 

540 

SHI 

490 

94 

0 2X6 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L \ T E 

C h r o m i u m 

C O I 

C.ibal i 

f o 

D A T E 

OS 25 9(1 

05 2X 92 

06 IM 92 

09 30 92 

11 19 92 

(M 2X 93 

12 03 93 

01 07 94 

02 I M 94 

03 10 94 

04 19 94 

05 31 94 

06 22 94 

07 27 94 

111 10 94 

06 13 95 

10 04 95 

I M 2 9 96 

11 IIK 96 

115 1)4 47 

10 21 97 

05 I M 9K 

1 0 0 7 9X 

05 27 99 

1(1 1 1 9 4 

(M 17 (Kl 

I I I 19 IHI 

( M 2 7 ( l | 

HI I I 01 

06 06 112 

M W - 4 A 

( I A ( I ) ) 

(1 03 

0 04 

11.03 

0.02 

• O.OI 

- OOI 

0.02 

1101 

• O O l 

^ OOI 

• 0.01 

< l l l l l 

0.02 

11.01 

- 0111 

- 0.01 

0 01 

0 113 

0 02 

• ( l . l l l 

• 0.01 

(1.01 

' O.OI 

' 0 01 

• 0.(11 

1(1 1X02 • 1101 

IM 24 111 

I I I 14 03 

I M 20 H4 

11 I K I M 

*/• d r t c c i a 

rr. o r V a r ( i . d . / i i M a i i | 

05 2 S 9 d 

06 04 92 

(w Ml 42 

04 2x 93 

12 03 93 

01 07 94 

02 04 94 

03 10 9 4 

04 19 94 

05 11 W 

06 22 94 

07 27 94 

• (1.01 

^ 0.01 

- 0.01 

< 0.01 

34 

0 571 

OOI 

-• 0.01 

•-. I I I I I 

' 0.01 

^ 11.01 

" 0 0 1 

^ 11.01 

•̂  0.01 

10 10 94 |- O.OI 

(16 11 9S 

H U M 9S 

(14 29 96 

1 1 OX 96 

" 5 04 97 

1(1 21 97 

OS 04 4X 

1(1(17 9S 

05 27 99 

HI 13 99 

04 17 (HI 

10 I 9 I H I 

I M 2 7 ( I 1 

111 11 01 

06 06 02 

K l 1X02 

04 24 0 1 

10 14 03 

04 20 IM 

11 1X(M 

% d r i t c u 

IT. o r \ a r l s . d . / n i r a n ) 

• OOI 

• OOI 

• OOI 

• 0(11 

• 11.(11 

" 0 1 

0.01 

• l u l l 

' O.IH 

- l l l l l 

• OOI 

'. 0 01 

• 11.01 

< 0.01 

0.014 

• 11.010 

•- ( I l i l l l 

• O.OIl l 

• 0.01 

< 0 01 

HI 

N D 

• 11.01 

1102 

O.IH 

. OOI 

0 113 

OOI 

11.01 

' 0 01 

11.111 

• O.IH 

' O.IH 

0 .01 

0.04 

• ( l . l l l 

' 0 0 1 

O.IM 

' I I I I I 

• 0 01 

• ( K l l 

• OOI 

• O.OI 

^ o.ot 

' O.OI 

• O.OI 

25 

0.670 

• O.IH 

• OOI 

. 0.111 

• O.OI 

0 " | 

' O.IH 

• OOI 

. " ( I l 

• (101 

• (1.(11 

• ( K l l 

• 0.(11 

' OOI 

OOI 

- O.OI 

0.01 

• 0.111 

~ OOI 

. OOI 

0 01 

0.01 

• O.OI 

- 0 0 1 

11.01 

0 

N D 

D O W N G R A D I E N T 

W l 

M W - 5 A 

(10 9 951 

(11 X 9 5 1 

(12 11 9Sl 

(1 2 9 6 | 

14 29 96) 

16 10 96 l 

17 2 961 

111 X 9 6 ) 

(10 9 951 

(11 K 9 S l 

112 11 951 

11 2 9 6 , 

(4 29 9ft , 

(6 I I I 9f t i 

1 ' 2 961 

111 < 9 6 , 

L L S ' 

M W - « A 

( E - J * ) 

• II.IHIS 

- 11.01 

I K M 

0 03 

0 01 

' OOI 

O.IM 

( K l l 

(l.(M 

• O.OI 

^ 11.01 

11.01 

0 0 3 

O.Ol 

•• 1) 01 

• (1.(11 

' ( I I I I 

(|.04 

( K M 

. 11.01 

O.IH 

( K M 

• ( I l l l 

• 0 01 

- (101 

• 0.01 

- 0.01 

•• O.OI 

- OOI 

- 1101 

34 

0.721 

OOI 

11.02 

OOI 

• 0.1)1 

• OOI 

OOl 

OOI 

• I I 0 1 

11.01 

• ' I ' l l 

• (1.01 

(1.01 

(101 

' " I I I 

' I ' l l 

l l l l l 

• "111 

1101 

- O.OI 

' . O.Ol 

O.IH 

• o n l 

• 11.01 

< OOI 

• l l . l l l 

- 11.01 

- 0.01 

l l l l l 

' (101 

7 

N D 

M W - 7 A 

( E - 2 5 ) 

• II.IHIS 

0.07 

0.05 

0.01 

OOI 

0.01 

O.IM 

0.02 

' l l . l l l 

- O.OI 

O.OI 

O IH 

0.03 

OOI 

' O o l 

• 0.01 

- O.IH 

( I l l s 

0 04 

l l l l l 

11.04 

• l l l l l 

( I . l l t 

• 0 0 1 

0 0 1 

- 11.01 

- (1.01 

- 11.01 

• I K I I 

45 

0 X 3 9 

II 111 

0.02 

0 02 

• l l l l l 

• OOl 

0 0 1 

• O.IH 

• O.IH 

• O IH 

• 0111 

• l l l l l 

• " I I I 

" I I I 

• " I I I 

• l l l l l 

• 0111 

'1112 

- I I I I I 

OOI 

O O l 

OOI 

• 0 01 

• 0.01 

• OOl 

^ 0 0 1 

- 0 0 1 

•• ( I I I I 

' 0 0 1 

21 

N D 

M W - I A 

( E 2 7 ) 

< O.IKIS 

0.06 

0 .01 

0.03 

. 0 01 

(l.Ol 

0.03 

O.OI 

• 0.01 

• O.IH 

•: O I H 

' 0.01 

(1.03 

11.01 

• 0.01 

• 0.01 

O.IH 

O.OS 

0.02 

0 01 

(1.01 

O.IM 

. 0 01 

• O.IH 

0 0 2 1 

' 0.(11 

l l . l l l 

• 11.01 

• O.OI 

• O.OI 

IX 

0.767 

0 .01 

• 0 01 

• O.IH 

-- l l . l l l 

- 0.01 

O O l 

• 0 01 

( l . ' l l 

( K l l 

I I I H 

m i l 

m i l 

m i l 

".111 

• "111 

OOI 

0.112 

^ 1101 

- 11.01 

~ 0.01 

0.01 

' OOI 

- 0.111 

•• 11.01 

11.01 

l l . l l l 

• (101 

0.01 

• ' I O I 

10 

N D 

M W - I A 

( E T - O ) 

• O O I 

OHIO 

0 02 

0112 

• O.OI 

- '1.01 

- O I H 

(1.02 

• 1101 

• O.OI 

•• O.OI 

• 0.01 

• 0.01 

(1.02 

l l . l l l 

.. 1101 

• O.OI 

• O.OI 

0112 

• O.IH 

- l l . l l l 

• O.OI 

0.02 

- 11.01 

' 0 01 

- 11.01 

• 0 01 

• O.IH 

- O.IH 

< 11.01 

•• 11.01 

21 

N D 

-- 0 01 

• O O l 

< ( l . l l l 

- 1)1)1 

- 11.01 

• OOI 

• 11.01 

• O.OI 

• 0 01 

' 0(11 

- 0.01 

• O I H 

• l l l l l 

• l l l l l 

• " 0 1 

II 01 

0 02 

• 0 01 

' O I H 

•: 0.01 

' 11.01 

• OOI 

•- O.OI 

.' (101 

• O.IH 

- 11.01 

• 11.01 

' I I I I I 

' 0 01 

(1 

N D 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) ) 

- (1(KI7 

^ 111)11) 

II 05 

0 07 

1105 

• O O l 

O.OI 

OOI 

O.OS 

0.01 

^ l l . l l l 

- O.OI 

• 0.01 

- ( K l l 

0 OS 

- OOI 

• 11.01 

0.22 

• 0.01 

O.IM 

0 0 1 

• 1101 

l l l l l 

0.02 

0 0 1 

• O.IH 

.. l l l l l 

m i l 

0.01 

' O.OI 

- 0.01 

O O l 

34 

1.6IM 

0 .01 

0.112 

- l l l l l 

0 01 

0 01 

O O l 

(1.01 

- 0.01 

l l . l l l 

- O I H 

' l l . l l l 

• m i l 

I I I I I 

0(11 

(1 03 

• ' K l l 

• O.IH 

• I K I I 

0 0 1 

• O.OI 

. 0 0 1 

' 0.01 

• 0.01 

l l l l l 

' l l l l l 

• o u t 

• 0.01 

• O.OI 

21 

N l ) 

L L S 

M W - ) A 

(21 

0.02(1 

0 0 2 

• OOI 

O I M 

0 01 

• (1.01 

0.02 

• l l l l l 

~ 0 01 

•: 0 0 1 

• 0 01 

• 0(11 

0.02 

- 0.01 

- 0.01 

0 02 

0 02 

0 03 

l l . l l l 

• 1101 

' 0.01 

0 03 

0 0 1 

- 0.01 

• 11.01 

- 11.01 

' OOI 

- O.Ol 

• (l.Ol 

- OOI 

31 

0.559 

11.01 

-' OOI 

< oni 
•• 0.111 

0.01 

• O.OI 

• 0 01 

• ( K l l 

O O l 

' 0.01 

• OOI 

• O.IH 

l l l l l 

l l . l l l 

' 0 01 

- m i l 

0 0 1 

' OOI 

- OOl 

- 0.01 

• OOI 

- OOI 

• 0 0 1 

- 0.01 

' l l . l l l 

• 11.01 

' I I I I I 

• ( I O I 

' o u t 

1 

N D 

F 

• (l.(HI7 

• 11 o i l ) 

11.020 

0 02 

O.OI 

• 0 0 1 

. O.OI 

• O I H 

0 .01 

O.OI 

• 0.01 

- O.IH 

( K M 

( K l l 

l l . l l l 

11.02 

O O l 

- OOI 

l l l l l 

- OOI 

11 

0 .616 

. 1101 

• 0 01 

' 0 01 

0 01 

II 111 

0 02 

• 11.01 

• O.OI 

- O.OI 

o .o t 

• ( I O I 

• 0.111 

' OOI 

11.01 

' ( l i l t 

OOI 

- m i l 

I I 

N D 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 th rough November 2004 

A N A L Y T E 

Copper 

f o e 

I ron 

C « 

D A T E 

It? 2.^ W 

i)^ 2x y2 

l>^ IW v2 

IW .M) 42 

l l 14 42 

IW 2S 4 t 

12 (l.l V.t 

n l 117 94 

1)2 (M V4 

0.1 HI v4 

04 l v V4 

0.^ .M 44 

06 22 94 

1)7 27 94 

111 1(1 V4 

(16 l . tVS 

1(1(14 V? 

f U 29 % 

1 1 (W 96 

(1^ 09 97 

1') 21 97 

05 (14 9X 

lOOTVX 

(l.S 27 W 

Kl 11 99 

1)4 | 7 ( l ( | 

1(1 t9(M) 

(W 27 01 

10 I I 01 

06 06(12 

ID I'<(l2 

t i4 24 il.t 

Kl 14 (I.t 

04 20 (M 

11 IX (W 

V . d r l M I s 

rr. o r \ i r ( s . d . / m n R ] 

0.^ 2.^ W 

II.*; 2s 92 

06 (W 92 

09 30 42 

11 19 42 

(W 2X 43 

12 0.143 

1)1 07 44 

02(>4 44 

(Ll 10 44 

(14 14 44 

(i;i 11 44 

06 22 94 

n l 27 44 

ID 10 44 

'16 l.l 4.-; 

I ' M U ' t l 

M4 : 4 4ft 

1 1 i t \ % 

II*; r i4 47 

1021 V"* 

I)-; 04 9K 

ID (17 4X 

((?; 27 44 

Kl 1.144 

(M 17 00 

1(1 1 4 0 0 

( W 2 7 ( ) I 

ID I I 01 

(16 06 02 

10 1X02 

IW 24 U.l 

I d 14 (M 

(W 2(1 04 

I I I S D 4 

• / , d f tects 

ff. o r v a r ^ s . d . f m c i n ) 

MW-4A 

( l A d M 

(LOOS 

(1.0)4 

O.Oll) 

D O l l 

D.IMIA 

o . fHn 

0 (KI9 

O.Ol l 

- (MHW 

• O.IHW 

•• D.(KW 

• D.(H>4 

'- 0 (HI4 

< O.IKM 

(1016 

^ 11.004 

• (l.(HW 

O.dOH 

D.OO^ 

D.(HI4 

• 0 004 

U.Old 

' 0.(HW 

(MHtXS 

(l.(HW2 

D.(H}6X 

0(l(WX 

D.(I()'<X 

D(M)6I 

D.(K>6X 

62 

(l..^^2 

0.70 

(I.OK 

(102 

0.02 

0.(W 

O.o: 

o.o.t 

0.02 

• M ' l l 

• ( K l l 

• D D I 

• i i n i 

i ) ( i ^ 

• U D l 

Il.l).'. 

' DO] 

• D.ll l 

••• O . O I 

f l.02 

0 02 

< O D I 

O.Ol 

< 0 01 

O O l t 

• 11.01 

•• ( l i H 

' D D I 

0 012 

0 l.l 

< 0.01 

4X 

1 1^6 

D O W N G R A D I E N T 

W 

M \ ^ . 5 A 

-• (LO(M (10 4 45) 

0.017 ( I I X4.<;) 

• O.IHW f 12 I I 4.*;) 

- D.tHW (1 2^>6| 

• D.O(M (4 24 96) 

- 0.004 (6 1 0 9 6 ) 

• OIMW (7 2 46) 

• 0 004 (11 X 4 6 | 

0 0 1 4 

' (MH)4 

•• 0 (HW 

0 IXI^ 

0 005 

• 11(1(14 

- invw 
' l ( l | 6 

- ( I IHN 

D(HI42 

D.I)D54 

0 01 Kl 

D(ID54 

OOI 10 

0.(1(174 

( I O N 

46 

0.6.16 

• 11.01 (10 4 45) 

11114 ( I M v";) 

1 )6 - ( i : I I 45) 

0 M | [1 J 4f t i 

'1 116 (4 24 4 6 | 

' U l l i h K l 4 ' . i 

' i ' ) 7 r : 4 f , , 

M 15 M I S 4 M 

D.(H 

• DO] 

O D I 

• O D I 

0.0.1 

(102 

' 0.(11 

- 0.01 

0.014 

O.Dtft 

• OD I 

• ( I O I 

' (101 

(1.04 

• 0.(11 

D D l 1 

50 

2..15(1 

L L S ' 

M W . « A 

( E - 2 * ) 

-^0.01 

0.005 

(1020 

0 02.1 

(MHO 

D.(H17 

0.014 

11016 

0 006 

().IMM 

0.012 

0.0) w 

• 0.(HW 

- 0 (HW 

0.015 

- IKMM 

• 0 IHW 

( IO I I ) 

• (1004 

• 0 0 0 4 

O.IHW 

O.OU) 

D()(W 

().(H)4 

• 0 1)04 

0 'HI66 

IIO(l'i<i 

(I.IHI4<I 

0 .009 ! 

0.004 

62 

0.664 

I) 140 

D'^4 

0 21 

0.21 

0.21 

II 0.1 

(I.7X 

0 91 

0 42 

• ( M i l 

D \-<0 

1 " 

II Jh 

i | ( l 7 

11.26 

0 XJ 

i i 5 . t 

o.o.t 
((..•iX 

0.0.1 

0(11 

O.OI 

0 45 

0 95 

0.7 

0 21 

( M 4 

D.Xft 

0 O.M 

O.IX 

9.1 

0.H4.1 

M W - 7 A 

(E.2S» 

• O O I 

0.024 

0.020 

0.022 

O.OI.* 

0.014 

0.021 

0.0.12 

D.()i)4 

- O.IHW 

O.OOH 

O 0 0 5 

• (MMW 

• 0.04W 

D 0 I 6 

• D.(HW 

• O.IHW 

0.016 

O.IHW 

' (I 0(W 

O i y i n 

• (I.OIW 

D0( iX4 

D(I(WS 

o . o . t i o 

0.(M)54 

(I.IH)7I 

11012 

• O.IHW 

64 

0.7H4 

1 12 

2..1 

0.14 

0..10 

I) 16 

0.11 

0.45 

0.66 

O.lD 

0 . *? 

') 52 ' ! 

1 6 

D .XX 

1 I' l 

l i . } : 

O.OI 

D i.t 

• O.OI 

0.51 

0 02 

O.Ol 

0.019 

0.44 

0.114? 

0 47 

1 4 

l . l 

'l.X 

0.74 

90 

1.067 

M W - S A 

( E 2 7 ) 

•O.Ol 

0 024 

O.OIO 

O.OIX 

0.(H)7 

0.007 

0.014 

0 0 1 ^ 

O.IHW 

• O.IMW 

o.ni2 
• D.(HW 

- 0.(HW 

• 0.(HW 

O.OI 

• O.IHW 

• II (MW 

(1021 

0 006 

• D.OIW 

• D.(HW 

0 . I I I 6 

- O.IHW 

0(H»6| 

(I.DI 10 

0 0(164 

0.006X 

- 0.(HWO 

o.(K).';4 

O.fKWX 

62 

(I.6KX 

(1.51 

0.6X 

0.0.1 

0.(W 

0 02 

(I.D.l 

0 05 

(102 

• D i l l 

D.ll l 

DO to 

O.J' ' 

II.'14 

D 4 ~ 

1) 05 

0 14 

D O I 

• 0 01 

O.ot 

0.02 

0.01 

• O.OI 

0.05.1 

(1.04*) 

- 0.01 

0.06.1 

0 012 

• O.II] 

O. ' l l . t 

0 D73 

72 

1.^17 

M W - I A 

( E T - O ) 

-O.IHW 

• (I.OIW 

• 0.004 

0.(H}7 

0.005 

• 0 (HM 

- I K H M 

IL(H)9 

(l.(HI4 

• O.IHW 

•• (L(HW 

•• 0.(HW 

• (KHW 

• O.IHW 

• (MHW 

- 0 004 

-. OOfW 

• O.IHW 

- 0.(HW 

• 0.(HM 

0 ( H M 

^ 0 (KM 

IMX)5 

- IMKW 

IMHI56 

' O.fHWO 

- 0.(HWO 

n.(H)5x 

' 0 (KMO 

0 IKI76 

0 (K)74 

2X 

0..127 

O.S.^O 

0.540 

0.02 

- 0.01 

0.02 

O.OI 

0 02 

O.IW 

O d l 

' I ' l l 

• D i l l 

• D D I 

( i n : 

. DOI 

M ( i : 

• l l .Dl 

• O D I 

• 0 01 

OOI 

• O.Ol 

0.01 

• O.OI 

n.(W.i 

oon 
• ( M l l O 

II.OIX 

DOIS 

0.042 

0.02 i 

• OOI 

l ^ 

0.427 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) ) 

< 0 . 0 l 

0.040 

( M H 4 

0.027 

0.014 

0.(H)6 

0 02.1 

0.020 

0 022 

0.02.t 

0(HW 

• O.OfW 

• 0 0(W 

(MHI5 

^ O.IHW 

• O.IKW 

O.D 15 

• (I.O(W 

• 11004 

OOjO 

• (MHW 

• D(KM 

D.(Hl4 

(M>in 

o. iyh^l 

0.01 .M) 

0 0)7(1 

D O I I O 

0 0120 

- O.IKMO 

0.014 

(MM 

62 

D.75H 

1.460 

2.020 

0 21 

1.2 

0 4X 

0.02 

0.05 

0.05 

0.51 

0 56 

• I M I l 

M 2 I 

') I I I ' ) 

'1 1)1 

II.II7 

'1 I I 

D n4 

'MM 

• ( M i l 

- 0.01 

0.05 

0.02 

O.OI 

' O.IH 

• O.OI 

o.xi 

• ( l . l l l 

0 026 

• l l .D l 

• O.OI 

' 0 0 1 

- Il.O] 

54 

1.4 in 

L L S 

M W - . ^ A 

(2 ) 

O.OIS 

OOIO 

• O.IKW 

0.022 

0.012 

0 0 1 4 

0.(M)4 

0 006 

' O.IKM 

•• O.IKM 

- (I.(K)4 

0.(MM 

• (MH)4 

• il.(HW 

0.(H)6 

' O.IHW 

• 0 (KM 

0 IKI4 

• (MHW 

- (MHW 

- II.(HW 

0.IK17 

O.IHW 

(MMI76 

D(H)47 

' OIHWO 

O.IH 156 

0.()07.t 

0 015 

' O.IHM 

45 

0.642 

0.3(K) 

0.24 

O.OI 

0.14 

0 03 

0 05 

0.03 

0.02 

• OD I 

D.DI 

l l l l l l l 

D D : 

(MM 

' (M) | 

D.o : 

D O ! 

D.DI 

OOI 

(M»3 

IMI2 

^ O.OI 

O.OI 

0 .01 

O.DIX 

• 0.01 

• I M I l 

0 0 1 

• OOI 

• O.OI 

O D I 

<<; 
) H51 

F 

' OOIO 

• 0 D.M) 

11 (K)4 

• 0.(K)4 

• 0 I K W 

(MHW 

• (MHW 

• ( M H W 

O.OIK 

D.(Hl5 

(MKI' l 

' <MHW 

0.014 

' (MHW 

D.(H)56 

I) 0.150 

• O.IHW 

• OJHW 

0.(H)M 

0.(H)51 

44 

1 (LM 

0 25O 

0 420 

0.210 

i K l l 

• t JD l 

0 D2 

' l .D ' ' 

• ' l .Ol 

• DOI 

0.02 

0 02 

' (l.Ol 

0 02 

• 0.01 

o. ( ) ;6 

' D i l l 

• O D I 

(1.16 

( M i l 

(M)1 

50 

1 42X 
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T A B L E 3 

SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 
May 1990 through November 2004 

A N A L Y T E 

Lead 

( o e 

Magnes ium 

1 foe 

D A T E 

05 25 911 

OS 2K 92 

(16 (M 92 

(19 .10 92 

I I 19 92 

(M 2K 93 

12 03 93 

(11 07 94 

02 M 94 

03 10 94 

(M 19 94 

05 3 1 9 4 

116 22 94 

07 27 94 

HI 10 94 

06 13 95 

1 0 ( M 9 S 

IM 29 96 

I I OX 96 

05 09 97 

11121 97 

OS 04 9K 

10 07 9K 

115 27 99 

HI 1 3 9 4 

04 17IHI 

HI 19 IHI 

04 27 01 

I I I 11 01 

06 06 02 

1(1 IK 02 

" 4 24 03 

t o 14 03 

I M 20 (M 

I t I K I M 

V . d c t e t u 

rr. o r \ a r ( s . d . / i i i r a i i ) 

05 25 90 

(IS 2K 92 

06 I M 92 

(19 .10 92 

I I 19 92 

04 2K 93 

12 03 93 

0 1 0 7 94 

02 04 94 

03 10 94 

04 19 94 

OS 11 94 

06 22 94 

117 27 94 

1 " 10 94 

6 1 1 1995 

111 " 4 95 

04 29 96 

1 1 ox 96 

l is 09 97 

11121 97 

OS 04 9X 

l l l (17 9X 

OS 27 99 

t o 11 99 

(M 17 (HI 

I I I 19 (HI 

( M 2 7 0 I 

10 I t I I I 

06 06 02 

I I I 1X02 

' M 2 4 ( l l 

HI 14 03 

04 20 IM 

11 I X ' M 

V . d e l e e u 

ir. o r V a r ( i . d . ( m e i n 

M W - 4 A 

( I A ( I ) ) 

• 0.05 

- O.IKIS 

• (I.(H1S 

• (I.IHIS 

• II.IHIS 

^ O.IKIS 

'. ((.(HIS 

< 0 (HIS 

- II.IHIS 

• 0.(H1S 

• IKHIS 

• OIHIS 

O.IHW 

• OIHIS 

• (KHIS 

•- OIKIS 

-• 0 IHlS 

• O.IHIS 

, O.OOS 

. O.IKIS 

• (IIH15 

' . O.IHl.S 

• O.IHIS 

• 00(15 

• (I.(H|S 

- 0 (HIS 

• II.IHIS 

• 0 IHlS 

' O.IHIS 

< (KKIS 

11 

N D 

170 

IHII 

14(1 

160 

160 

170 

170 

1611 

1 9 " 

n i 

190 

r o 
2(Hi 

19(1 

I ' d 

16(1 

190 

170 

170 

170 

1411 

150 

160 

17(1 

1.10 

ISO 

1411 

1.10 

no 
140 

97 

11.120 

- (I3H1S 

• OIHIS 

• O.IKIS 

• IKHIS 

(IIH17 

• 0.0511 

• II.IHIS 

II.IHIS 

• O.IHIS 

0.014 

• II.IHIS 

• ll.OdS 

• O.IHIS 

• OIHIS 

• 0 OOS 

• IKHIS 

II.IHIS 

• IKHIS 

• 0 IHIS 

• O.IHIS 

IKHIS 

• O.IHIS 

• IKHIS 

- O.IHIS 

4 

N D 

240 

230 

21'> 

^ y * 

2 5 " 

2 2 " 

25(1 

: i " 

2 0 " 

2 1 " 

220 

2IHI 

220 

210 

2IH1 

2IHI 

2(HI 

220 

200 

230 

200 

2(K1 

2 1 " 

210 

96 

(1074 

D O W N G R A D I E N T 

WELLS' 

M W - S A 

( H I 9 95 ) 

(11 K 9 5 l 

| I 2 11 95 l 

I I 2 961 

|4 29 961 

(6 10 961 

(7 2 96) 

(11 X 9 6 | 

(10 9 9 5 , 

111 X 9 5 | 

112 11 9S, 

I t 2 96( 

,4 29 '16, 

,6 HI 91,1 

1 -2 9 6 , 

1 1 1 X 9f t | 

M W - « A 

( E - 2 « ) 

• 0.1KI2 

• II.IHIS 

• OIHIS 

• II IHIS 

• 0 (HIS 

0.0(17 

• II.IHIS 

• 0 IHIS 

• II IHIS 

• IKHIS 

• 0 IHIS 

• O.IHIS 

• II IHIS 

• 0 IHIS 

• OIHIS 

o n HI 

• (1 (K15 

• OIHIS 

O.IHIS 

• IKHIS 

• O.IHIS 

• (I.IHIS 

• II (HIS 

• II.IHIS 

-. IKHIS 

• l i n o s 

• (1 IH)5 

. O.IHIS 

• OIHIS 

, II IHIS 

I 

N D 

^rl 

2.1(1 

2411 

210 

220 

25(1 

230 

2111 

2511 

24 " 

2.10 

2JII 

2)11 

2JII 

: \ l ) 

2I1II 

2 2 " 

2IH1 

2IHI 

2(1(1 

1X0 

2(HI 

2(HI 

210 

190 

220 

2 1 " 

2IH1 

210 

21(1 

97 

(lOX.l 

M W - 7 A 

(E-2.* ) 

0 0(M 

- (KKIS 

• O.IHIS 

< 0 IHIS 

>: 0 IHIS 

•- OIHIS 

- OIHIS 

I1IH17 

• OIHIS 

• 0 (HIS 

- O.IKIS 

O.IHIS 

^ O.IHIS 

• OIHIS 

• OIKIS 

• O.IHIS 

II IHIS 

0 OOS 

0 OOS 

• 0.005 

• OIHIS 

• (I IHIS 

0 IKlS 

• (IIHIS 

• O.IHIS 

• 0 IHIS 

O.IHIS 

• (KKIS 

• O.IHIS 

O.IHIS 

(I 

N D 

201 

2.10 

2411 

2,10 

220 

250 

240 

240 

2 4 " 

26(1 

2 4 " 

2 2 " 

240 

2111 

22(1 

2(HI 

230 

21(1 

220 

210 

44 

2(H1 

I K " 

19(1 

230 

210 

2(Hl 

2IHI 

210 

97 

11 174 

M W - » A 

( E 2 7 ) 

• 0.IKI2 

• O.IHIS 

• 0 m s 

- O.IKIS 

• O.IKIS 

• 0.(H15 

•• OIH)S 

• II.IHIS 

- IKK lS 

- OIHIS 

• 0 IHIS 

• O.IHIS 

• IKKlS 

O.IKIS 

• 0 (HIS 

• 0 OOS 

• "OOS 

• IKHIS 

(1.IH17 

• OIHIS 

II "OS 

• IKHIS 

• 0 (HIS 

- I I IHIS 

OOOS 

• II.IHIS 

• IKKlS 

•- O.IKIS 

(1 (HIS 

• OIHIS 

11 

N D 

142 

160 

19(1 

170 

170 

20(1 

190 

I K " 

19 " 

14 " 

2'Hl 

1 9 " 

! y i 

• ' " ' 

I X " 

190 

200 

1911 

19(1 

19(1 

IKO 

1911 

210 

19(1 

190 

190 

17 " 

l.xo 
170 

1X0 

97 

0.077 

M W - I A 

( E T - O ) 

0.050 

•- 0 1150 

-- OIKIS 

• O.IHIS 

- 0IH15 

• O.IHIS 

< O.IKIS 

•• O.IHIS 

- (1 (HIS 

• O.IHIS 

O.IKIS 

O.IKIS 

• O.IHIS 

• 0 IHIS 

• O.IHIS 

• (KKIS 

• O.IHIS 

• 0 IHIS 

- O.IHIS 

O.IHIS 

• OIHIS 

• OIHIS 

0 OOS 

• II.IHIS 

1) 01)5 

• O.IHIS 

I I IHIS 

• 00115 

• OIHIS 

• 0 IHIS 

• OOdS 

.1 

N D 

IIHI 

5^ 

HHI 

9K 

93 

91 

l . l l l 

110 

XS 

1 1 " 

9X 

1 1 " 

I'HI 

T ' l 

I x " 

I ' l l 

M ' l 

210 

270 

190 

210 

1X0 

1911 

1.10 

1X0 

160 

160 

1 9 " 

220 

160 

ISO 

9 ' 

II 111 

U P G R A D I E N T 

W E L L S 

M W - 2 A 

( E E ( E ) ) 

O.IHM 

0.(H12 

- 0 05 

• O.IHIS 

• O.IHIS 

• (KHIS 

• 0 IHIS 

O.IKW 

• OIHIS 

0.005 

• 0 IHIS 

• I I IHIS 

• (I.IKIS 

• O.IHIS 

• (I.IHIS 

• OIHIS 

• OIKIS 

IKHIT 

• O.IHIS 

• 0 IHIS 

• O.'HIS 

• (KHIS 

• (KHIS 

• 0 (HIS 

•• OIHIS 

• II.IHIS 

• IKHIS 

0.005 

O.IHIS 

• OIHIS 

• II.IHIS 

-. IKHIS 

1 

N D 

1X4 6 

194 

3IH1 

290 

33(1 

99 

IKO 

s i l l 

56(1 

4X0 

46'1 

1 1 " 

SO" 

I ' l l 

S I " 

6711 

4 7 " 

5K(I 

290 

.SIHl 

4711 

XH) 

4X0 

69(1 

X9(l 

6(K1 

420 

4(HI 

2.10 

2411 

27(1 

270 

97 

0.390 

M W - J A 

( 2 ) 

* 0.05 

• 0 IHIS 

' O.IHIS 

• II.IHIS 

• OIKIS 

• OIHIS 

• O.IHIS 

• O.IHIS 

IKK lS 

• O.IHIS 

• 11 IHIS 

II.IHIS 

0 0 1 1 

• OIHIS 

O.IHIS 

• O.IHIS 

• O.IKIS 

• 0 (KIS 

• O.OOS 

II IHIS 

• II.IHIS 

• O.IHIS 

0 005 

• IKHIS 

11 IHIS 

O.IKIS 

• O.IHIS 

• O.IHIS 

• I I IHIS 

• 0.005 

0 

N D 

IIHI 

no 
KKl 

34(1 

230 

5.50 

22(1 

l.so 

230 

XI 

4 'n i 

21(1 

21(1 

xo 

ISO 

< l 

190 

160 

240 

I IKI 

9(1 

92 

140 

94 

2111 

99 

9X 

99 

490 

150 

97 

0.650 

F 

• O IH I I 

• OIHI I 

• 0.05 

• IKHIS 

IKHIS 

• O.IHIS 

O.IHIS 

• IKHIS 

- II.IHIS 

• (KKIS 

0 IHIS 

• 0 IHIS 

^ ".IHIS 

• IKKlS 

II.IHIS 

• (I.IHIS 

• O.IKIS 

I I IHIS 

O.IHIS 

• O.IHIS 

6 

N D 

14.S.3 

157 11 

170 

210 

170 

1411 

17(1 

1X0 

40 

140 

161) 

I.10 

130 

ISO 

160 

14(1 

1711 

1911 

19(1 

IX l l 

94 

( I .24I 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

Manganese 

Coe 

Mercur> 

( o < 

D A T E 

OS 25 9(1 

05 2K 92 

( ) 6 ( M 9 2 

09 111 92 

I I 19 92 

(14 2X 93 

12 111 93 

01 (17 94 

02 IM 94 

03 II I 94 

04 19 94 

OS 31 94 

1 * 22 94 

07 27 94 

t o 10 94 

06 13 95 

H U M 95 

04 29 96 

1 1 (IX 9ft 

OS 09 97 

10 21 97 

115 IM 9X 

HI 07 9X 

(15 27 99 

10 13 49 

114 17 (HI 

111 19 00 

04 27 111 

111 I I 01 

(16 06 02 

t o IK 02 

(M 24 0 1 

111 14 0 1 

I M 2 ( 1 ( M 

I I IX (M 

• / . detecta 

rr. o r V a r | a . d . / m n i i l l 

OS 25 40 

OS 2K 42 

Oft IM 42 

09 .1(1 92 

I I 19 92 

(M 2K 93 

12 (13 93 

111 07 94 

02 I M 94 

03 10 44 

IM 19 94 

OS 31 94 

Oft 22 94 

(17 27 94 

HI 10 94 

06 11 9S 

10 04 " 5 

(14 2'1 96 

1 1 (IX 96 

" S (19 1*7 

11121 9 ' 

05 (M 9X 

H I 0 7 4X 

IIS 27 94 

HI 13 99 

(M 17IKI 

I I I 19 (Kl 

04 27 01 

HI 11 111 

06 06 02 

HI 1X02 

IM 24 03 

10 14 0 1 

04 20 IM 

I t IX 04 

• / • delecia 

fr. n l \ a r l l . d . / m e a n f 

MW-4A 

( l A ( l ) l 

0.64(1 

0 74 

0.65 

0 60 

0 S3 

0 62 

0.57 

D.SX 

0 57 

0 52 

0 4X 

0 44 

0.62 

0.59 

0 f.". 

0 . 5 ' 

n.4S 

( I S I 

0 5 

' * ! •> 

11 s -

11.56 

0.51 

0 52 

" 4 4 

0 47 

0 4X 

0 49 

0.42 

O.IS 

97 

0.147 

- II.IHII 

' O.IKIl 

• 0 (K I1 

.- OOOl 

^ O.IHll 

' 0 (HI1 

' I K K l l 

-. II.IHII 

• 11001 

' I I IHH 

• OOOl 

11(1111 

• " ( H i t 

" 0 0 1 

. ( I " 0 1 

• " . (Hi t 

• I K K l l 

- ( K H H 

<- 0.(HH 

c OIHI I 

• I K K l l 

' I I .IHII 

' I K H I I 

• I I IHH 

- II.IHII 

0.IKHI2 

' l lOOt 

• O.IHll 

• (KHH 

< OIHH 

. 1 

1 ND 

0 7 6 

0 75 

0 6 4 

(1.65 

0 X 4 

(1.76 

'1.71 

0.77 

I1.6X 

0 76 

0.66 

0 61 

0.66 

0 72 

I1.X5 

0.7X 

0.71 

0 74 

0 64 

0 7 

0 ' 2 

0.74 

0.67 

0.S6 

% 
11.095 

I I IHH 

O 'H l l 

• m i n i 

" . (HI l 

" 0 0 1 

I I IKH 

1 

I j ' l l l l 

• i i . o i i t 

11.11(11 

• ' I ' H H 

• IMK I l 

^ 0.001 

• 0.001 

O.IHll 

• I K K l l 

' ( K H l l 

IKH I I 

• II.IHII 

0 0002 

OIHI I 

• OIHH 

11.001 

• (KHH 

4 

ND 

DOWNGRADIENT 

W l 

(10 9 951 

111 X 95) 

112 11 951 

(1 2 961 

14 29 461 

16 HI 961 

(7 2 9 6 , 

(11 H 961 

I 111 9 951 

(11 X951 

(12 I I 9S, 

1 1 2 9 6 , 

14 29 9 6 , 

16 In 46 i 

. ' 2 9 6 , 

111 X 4ft , 

L L S ' 
MW-«A 

( E - l « 

0.126 

0.64 

0.69 

n.72 
II 6X 

0 7 3 

0.71 

0 7 1 

0 7 1 

0.71 

0.60 

0 67 

n . ' 4 

II 6X 

0.6X 

(1.72 

I l ' l 

0 62 

n.6x 

0.6K 

(1.K2 

(1 77 

1172 

0 73 

(166 

( l . ' i 

11.75 

II 76 

0.72 

0.62 

97 

0 0 6 7 

II.IHKIS 

O.IKIl 

- O IK I l 

• II.IHII 

• OOOt 

• OIHH 

OIK I l 

• IKH I I 

• IKH I I 

• " O O I 

" " ( I t 

• " l l l l l 

(KHH 

(KH l l 

• " I H I I 

II 001 

• II o u t 

' l l . lHH 

• II.IHII 

OIHH 

- OIKI l 

0.001 

O.IHll 

• OIHI I 

. I I IHH 

• IHHH12 

- IKH I I 

I I IHH 

• n i H H 

• I I IHH 

.1 

N D 

M W - 7 A 

( E . 2 5 ) 

0 7 3 1 

0.79 

(174 

0.77 

0.72 

0.76 

0.73 

0.77 

11 75 

0.76 

(161 

0 69 

0.97 

0.7X 

0 74 

1.1(1 

11.9s 

O.XO 

0 x 7 

0 X6 

0.77 

0 .91 

1 0 

0 X 1 

11x7 

0 46 

0.42 

0 46 

0 74 

97 

I I . I . U 

• 11 (KHIS 

• OIHH 

- O IH I I 

•. O I K I l 

' 0 ( K I I 

- OIHH 

> OIHI I 

OIHH 

mint 
' l l . 'KH 

" O O I 

I I IHH 

I I IHH 

II " 0 1 

II . IKII 

(KHH 

0.001 

•- 0.0(11 

• OIHI I 

O.IKIl 

O.IHll 

• O.IHll 

OIHH 

I K K l l 

• I K K l l 

0IHHI2 

• OIHH 

- I K K l l 

" ( K l l 

' OIHH 

.1 

N D 

M W - I A 

( E 2 7 ) 

0 972 

( )X3 

MW-IA 

(ET-O) 

0.3x0 

0.190 

11.3s 

0.74 0 3 4 

0.79 

0 .71 

O.XO 

0.7K 

O.KIl 

0.76 

0 75 

0 71 

l i x l 

0.37 

0 3 5 

0 41 

0.3X 

0.19 

0.16 

0.37 

0 15 

0 3 . 1 

II.X6 0.56 

0 9 1 

'1.X6 

0 x 7 

0x3 

0 71 

11 ' • ) 

0 XX 

11 7 

0.92 

0 X4 

ll.XX 

OXS 

0 X3 

0.X4 

1, XX 

0.77 

ll.XX 

97 

11.076 

. I I IXXIS 

' OIHH 

• OIHH 

• (l.(KII 

O IH I I 

• O.IHll 

O.IHll 

( I .(HI| 

I K K l l 

• I I IHH 

I I IHH 

" " 0 1 

' I "111 

• I I " " 1 

• 0 l l l l l 

• i i .O'H 

• " . IH I I 

• l l . IKH 

• O I K I l 

•• I I I K H 

• OIHH 

' (KHH 

' O.IHll 

O.IKIl 

I I IHH 

0.IHH12 

(I IHH 

II.IHII 

' I K H I I 

• " 0 0 1 

.1 

ND 

0.67 

0.6ft 

0 4 9 

ll.ftft 

0 90 

0.67 

0 6 1 

1)56 

0.77 

0.43 

0.62 

0 57 

0.55 

117s 

0.91 

osft 

0 64 

97 

0.117 

• II.IHII 

• 1 1 

•• O IK I l 

• II.IKII 

< 00(11 

< OIHI I 

- OIHH 

OIKI l 

- IKHI I 

0.0(11 

• II.IHII 

OOOl 

(KHH 

• " O ' H 

• i l i H ) \ 

• O 'H I l 

• O.IHll 

• l l . lHl t 

• OIHH 

• OIHH 

• l l . 'KH 

• O IK I l 

- OIHH 

OIHH 

• O.IHH 

• O IK I l 

• 0 (HH12 

• 0 (HI t 

I I IHH 

• ' K H H 

' IKHI I 

.3 

N D 

UPGRADIENT 

WE 
M A V - 2 A 

( E E ( E ) ) 

07.5(1 

0 ' 2 0 

0 51(1 

(1.96 

0 X 7 

II.2X 

0 94 

1.10 

II.9X 

1 HI 

l . IO 

0 91 

0 7 1 

11.77 

11.74 

1.20 

0 7ft 

1.20 

11 56 

11 XX 

0 74 

1 2 

0.74 

II.7x 

1 0 

1 4 

0.61 

2. SII 

1163 

I ISX 

0.14 

I1.2X 

97 

0 466 

ll.O'HlS 

' (I.IHHIS 

• 0(H1I 

• IKH I I 

' O IH I I 

•• O.IHll 

•- O.IHH 

O.IKIl 

• I K K l l 

• O.IHH 

- 11.0(1! 

( l o o t 

"1,1,1 

" " " I 

" I t ' l l 

" I I I H 

' , " " 1 

I K H l l 

O.IHH 

" ( H i t 

O.IHll 

- OIHH 

II.IKII 

• O.IHll 

- OIHII 

OIHI I 

O.IKIl 

' I1.(HH|2 

I I IHH 

• O.IHH 

• OIHH 

l l (H,1 

.3 

N D 

L L S 

M W - ) A 

(2 ) 

0.11(1 

0 2K 

0.23 

0.96 

0.42 

(141 

11.311 

0.24 

0.14 

0.22 

II 17 

1)22 

0.10 

(1.20 

l l . l l l 

0.25 

0 .0x4 

0 410 

0.61 

II 14 

"..16 

0.111 

I I . .10 

0.27 

l l . l l l 

0.27 

0 i | 

0 3 4 

0.45 

0 29 

97 

0.477 

^ O I K I l 

• O IH I I 

- ().(H)I 

V O.IHll 

• O IHH 

• I K H I I 

• O.IKIl 

• OIHH 

• O.IHll 

• II.IHII 

I I . IKII 

• I K K l l 

"11(11 

• OIHH 

- (KHH 

• II.IKII 

' OOOl 

• O IH I I 

' O I H I I 

• OOdt 

O.IKIl 

0 .001 

•• OIHH 

- OIHH 

- I I . IKII 

. (KKHI2 

• OIHH 

• 0.001 

• (l.IKH 

• l l . IKH 

1 

N D 

F 

11 140 

0 510 

0 l.so 

0.1174 

0 35 

0 14 

0.73 

I I IHI6 

(1066 

0 61 

(1.94 

0.59 

0 9 1 

0 56 

0 91 

0 4 

0 X 9 

l.S 

0 57 

1 

94 

0 670 

0 IHH15 

• 0 IKHIS 

.- I K H I I 

• " " ' 1 1 

• i l lH I t 

" O O I 

" ' I ' l l 

11.001 

I I IHH 

* O.IHH 

O.IHH 

. I K K l l 

- O.IKIl 

• O.IHH 

• OIHI I 

' 0(K1I 

• II.IHII 

~ I l lH I t 

. OIHI I 

• I I IHH 

-ft 

N D 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (rag/L) 

May 1990 through November 2004 

A N A L Y T E 

Nicke l 

f o . 

Pota.s2iuin 

( 0 

D A T E 

05 25 9(1 

OS 2X 92 

(16 (M 92 

(W 1(1 42 

11 14 42 

04 2 X 4 1 

12 0 3 4 3 

111 117 94 

02 (M 94 

03 10 94 

(M 19 94 

05 11 44 

06 22 94 

07 27 94 

111 10 94 

06 11 95 

) I 1 I M 9 5 

I M 29 96 

t 1 OK 96 

(IS 114 97 

10 21 97 

OS I M 9X 

I 0 07 9X 

(15 27 94 

I I I 13 94 

I M 17 IHI 

10 19 (Kl 

I M 2 7 0 t 

10 11 I I I 

116 06 02 

10 1X112 

' M 24 111 

111 14 03 

IM 20 IM 

11 I K I M 

rr. o r V a r l L d J i D M n t 

05 2s 90 

06 IM 92 

04 311 92 

IM 2X 93 

12 03 93 

01 07 94 

02 (M 94 

0 1 10 94 

04 19 44 

05 11 94 

06 22 94 

( f 27 94 

111 10 94 

06 13 95 

II I 04 95 

" 4 29 96 

1 1 OX 96 

" 5 (W 97 

11121 97 

IIS (M 9X 

1I1II7 9X 

(IS 27 49 

10 13 94 

(M 17 IHI 

10 I 9 I K I 

04 27 01 

1 0 ) 1 (1) 

06 06 112 

t o IX 02 

04 24 03 

I I I 1 4 0 ! 

IM 20 04 

I I 1X 04 

% d e t e e l i 

IT. o f V a r ( i . d . / m e a n ) 

M W - 4 A 

( I A ( I ) ) 

- I I IHIS 

(1.027 

0 0 1 2 

- O.IHIS 

• I I IHIS 

• Il.OOS 

OIM16 

l).(K17 

• 0 (HIS 

* O.IHIS 

• I I IHIS 

• 0.005 

• 0 IKlS 

I K H 4 

0 032 

0 0 1 9 

0 IHI9 

11.020 

I1.IK16 

0 IH17 

OIHIS 

(I 020 

• (1005 

IIOIIS 

^ O.IHIS 

• O.IHIS 

, 0 IHIS 

• II.IHIS 

^ I I IHIS 

OOIS 

4 X 

0.7X5 

n y 

5 9 

5 9 

5 9 

4 6 

6 1 

4 K 

s , 

4 f t 

4 7 

ftl 

5 6 

S 4 

S " 

^ 1 

SI I 

4 9 

4 9 

4 h 

4 7 

4 X 

4 7 

4 9 

4 5 

1 2 

2 7 

S l 

4 4 

4 4 

4 X 

9 7 

0.15X 

M W 

• ll.lKlS 

• (KKIS 

II.IHIX 

IKHIS 

0.1114 

• 0 IHIS 

• 0.0115 

O.Ol l 

0.034 

O O l t 

0(111 

0 0 1 3 

0 0 1 2 

11.013 

• IKHIS 

O.IMO 

• IIIHIS 

(1 IHlSft 

• O.IHIS 

(1 (HIS 

0.005 

0 005 

O.IKIS 

0.025 

4 f t 

O.SXIl 

7 0 

ftl 

6 0 

6 1 

6 4 

S x 

ft" 

s x 

S " 

5 6 

6 6 

5,1 

5 1 

S 3 

4 9 

5 6 

5 9 

5 4 

5 1 

5 9 

6 7 

^ i 

-̂
6 1 

9 6 

0 091 

DOWNGRADIENT 

Wl 

5A 

I H l 9 951 

111 X9S1 

I l 2 I I 95) 

11 2 96) 

14 29 9 M 

16 10 961 

17 2 961 

I t 1 X 461 

( 1 0 9 9 5 1 

( t l x 95 l 

112 I I 95 i 

( 1 2 9 6 , 

(4 29 9 6 , 

(6 10 96 , 

( - 2 9 6 , 

' 11 X ' l f t i 

L L S ' 

M W - 4 A 

(E-2«) 

• 0 020 

• 0.005 

0.014 

0.012 

- 0.(K)5 

• 0.0()5 

0.024 

0.011 

-. (I.(K)5 

0.014 

• 0.fHl5 

(I.IH)S 

0.013 

O.IH 15 

0 029 

D O M 

(MHIX 

IMI l ' ^ 

IMHtX 

• I1.IHI5 

D 0.14 

'MH)5 

IMH)<iS 

• 0.(H)5 

(1(1(15 

• 11005 

• ll.(H)5 

-- 0(H)5 

(1.(127 

^̂  
0 X 1 4 

2 4 

6 D 

6 7 

6 9 

6 X 

H O 

6 1 

M 

•i'l 

6 4 

y ' i 

h " 

i r 

M 

'••-1 

^ h 

H : 

6 0 

\̂ 
5 7 

4 K 

5 9 

6 1 

5 7 

4 4 

4 5 

6 4 

5 7 

6 1 

6 1 

4 -

0 . 2 ' 5 

M W . T A 

( E - 2 5 ) 

0.020 

0.062 

0.024 

( IO IO 

IMHI6 

0 015 

0.025 

0 015 

• 0 (Kt5 

• 0 (H)5 

• 0 (H)5 

0 005 

oor 
OOIO 

0.1)33 

oon 
• ll.(H)5 

0 ( M 6 

0 016 

(MKIX 

0.035 

0 (H) ' ;4 

0.0O6 

(I.OO^ 

• 01M)5 

• " . (Kl5 

-- D.(K)5 

0.005 

(t.021 

6 6 

0.430 

4 4 

6 ' ' 

6 9 

6 4 

5x 
1.10 

5 s 

6 1 

f i 

s ? 

~ i 

6 5 

6 4 

6 ( 1 

<;h 

'̂; 
^^1 

5 6 

•ill 

5 4 

2x 
6 7 

4 4 

5 7 

2 9 

6 1 

5 4 

^ i ; 

6 1 

' f 

0.2x3 

M W 4 A 

(E27) 

•. 0 020 

0.052 

0 0 1 4 

0.(H)4 

• 0 (H)5 

(MK17 

0 0 2 : 

( M i l l 

• 0.(H)5 

• (MH)5 

• (MHt5 

• 0 005 

o.on 
o.oox 

O O J 

0.02 

0 0 1 2 

0 049 

O.Ol l 

• IMH)1 

• 0.(K15 

(I 023 

• 0 (K)5 

• 0 0(15 

• D.1H15 

• 0.005 

• 0 0 0 5 

• 0.'H)5 

• 0 (K I5 

0 027 

4 X 

( l .4 ' '4 

4 ( 1 

4 5 

5 6 

5 7 

4 7 

1 2 0 

4 7 

5 7 

4 7 

4 7 

7 1 

<i'J 

;̂ 
' ^ l 

'.'. 
M , 

5 4 

4 h 

4 4 

4 4 

4 5 

5 6 

6 9 

4 4 

6 4 

1 3 

• i l 

5 4 

501) 

4 S 

4 7 

0 J W 

M W . I A 

( E T - O ) 

• 0.0()5 

- ( M K I I 

0.004 

0.012 

- (MK)5 

^ 0.005 

< 0.(H)5 

0.(H)5 

iKK ts 

• 01K15 

• 0.005 

< OOO*; 

• 0 (H)1 

D.(H17 

0 016 

0 D I 2 

0.022 

• 0.(M)5 

0.013 

• ()IK)5 

• O.IHI5 

• (MKl^ 

0.(MI4 

• 0.(H)5 

• I)(H15 

' 0 (HI5 

(MHI*; 

• (MHI5 

• 0.(H)5 

• 0.(K15 

0.015 

3 1 

0.542 

M) 

32 
3 6 

2 6 

4 4 

1 6 

U 

3 1 

3x 

-<; 
u 

6^1 

5 4 

h ' l 

4 1 

x y 

— 
7 5 

6 X 

6 6 

6 7 

6 2 

5 7 

5 4 

2 4 

x̂  
• ' 4 

7 X 

X l l 

9 T 

D 360 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) ) 

• O.OIO 

-' O.O30 

0.013 

0.0.^5 

0.0.15 

'. (MM)5 

0 019 

0.(L11 

0 034 

( L O l t 

• 0.(H)5 

- O.IH 15 

• 0.(K)5 

(MK)H 

0.022 

0 0 1 4 

0 .044 

0. (M0 

•• (1 005 

0 0 1 3 

0.007 

0.(HI7 

• 0.0<t5 

O.OIO 

' 0 Di)^ 

D.OOXI 

• (MHIS 

0.005 

• 0.005 

• 0.(H)5 

• 0 (K15 

0 026 

^ 5 

0.424 

5 6 

6 X 

7 4 

- i n 

5 3 

6 3 

1 4 0 

1 2 0 

K l 

7 7 

- X 

1 1 " 

X ' * 

y x 

I ' m 

X 4 

•<4 

6 " 

X f t 

~() 
1 2 0 

H O 

1 2 0 

l.'̂ D 

I I O 

X 4 

1 7 

no 
6 1 

6 X 

7 4 

4 7 

0 275 

L L S 

M W - J A 

( 2 ) 

• (MK15 

0.012 

0 (H)5 

0.017 

0 017 

0.(W3 

0.012 

• 0.(H15 

• 0.005 

• 0.1H)5 

- (MM 15 

• 0 005 

O.on 

• 0 . ( H ) 5 

0 . 0 1 4 

O . I H ) 4 

O O I O 

0 . 0 2 1 

D . ( H n 

• 0 (M )5 

O t H 1 5 

( 1 1 ) 1 0 

0 . 0 0 5 

• ( l . t K C : 

D. (H15 

• 0 . l K ) 5 

• ( I ( K l 5 

• 0 . ( K I 5 

• 0 0 0 5 

0 . 0 1 2 

4 t 

O.H 3 2 

4 4 

5 6 

5 2 

H O 

6 7 

1 5 0 

6 1 

5 7 

6 1 

4 4 

U O 

.M l 

7 4 

4 4 

5 ' . 

4 . ' 

6 5 

5 ^ 

6 2 

4 3 

3 7 

4 5 

5 4 

4 1 

6 6 

j < ; 

<; 
4 4 

l . I O 

5 s 

4 7 

0 . 4 4 1 

F 

' O . O I D 

• O . O . l O 

' I . I K 15 

D . O I 

oon 
0 . 0 1 2 

0 . 0 1 5 

D . ( H ) 6 

0 . 0 5 2 

0 . 0 1 1 

I I I H I 4 

I M K ) ' ^ 

0 . 1 1 2 5 

• O . I M ) ^ 

0 . 0 I.t 

( I . D ' ) 5 

• ( M H I 5 

• 0 . ( K I * i 

o . ' K ) 5 

0 0 1 6 

5 6 

0 . 9 5 3 

^ 4 

5 6 

5 7 

6 7 

M i 

I J 

5 6 

6 2 

l « 

511 

1 4 

4 6 

5 2 

4 X 

.•^o 

I X 

5 6 

5 2 

5 J 

4 6 

4 4 

0 1 5 4 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

Selenium 

C o * 

Si lver 

C o 

D A T E 

05 25 40 

05 2X 42 

06 04 42 

04 t o 42 

I I 14 42 

( W 2 X 9 t 

12 03 43 

01 07 44 

02 IW 44 

03 10 44 

(W 14 94 

05 31 44 

06 22 44 

07 27 44 

I I I 10 44 

06 13 4*; 

10 04 45 

(W 24 46 

1 1 OX >>6 

05 04 47 

10 2) 47 

05 (M 4X 

10 07 9K 

t i5 27 44 

10 13 44 

IW 17 (HI 

10 !4 (H) 

( W 2 7 0 I 

K l l l ( l l 

06 06 02 

10 1X02 

( W 2 4 ( l t 

K) I 4 l ) t 

(W 20 (M 

n 1K (W 

• / . d f t « t t « 

rr. o r \ i r ( s . d . / n i m ) 

05 25 40 

05 2X 42 

06 04 42 

04 10 42 

11 14 42 

(W 2X 43 

12 0 1 4 3 

01 07 44 

02 (M 44 

03 10 44 

IW 14 44 

05 31 44 

06 22 94 

() ' ' 27 44 

10 10 44 

06 13 4 ' ! 

l ' M W 4 ^ 

' i4 24 46 

I I IIX 46 

()<; 04 47 

10 21 97 

05 (W 4X 

Kl 07 4X 

05 27 44 

10 13 44 

04 I7 (K1 

ID | 4 ( K ) 

(W 27 01 

10 I I 01 

06 06 02 

ID I H 0 2 

04 24 03 

ID I 4 0 t 

IW 20 04 

l i 1X04 

% detects 

ff. o r V i r ( i . d . / n i e i i i ^ 

M W - 4 A 

( I A ( I ) ) 

• 0 005 

• 0.005 

• (MH15 

•• 0.(H)5 

• 0(H)5 

-. O.IH}5 

- (MK»5 

• 0 005 

• 0 0 0 * : 

•• 0.(H)5 

• 0.005 

• 0 (H)5 

•- 0 (K t5 

'• (I (KI5 

• 0 IH)5 

- 0.(K)5 

• 0 IH)5 

' O.(K)!; 

• 0 .005 

• (I (K)5 

• O.D05 

• (MHl^ 

• 0.(H)5 

0.(«\*-

- I) (H15 

• 0(H15 

• 0 oo<; 

• (MH)5 

- 0 (K15 

< 0.(H)5 

-3 

N l ) 

• O.OI 

^ O.Ol 

-. OOI 

•- (MH 

- OOI 

• o o t 

0.02 

• D.OI 

• D.OI 

• O D I 

- IWI I 

- IMU 

O.DI 

' o n l 

• D.OI 

' O O l 

0.0.1 

•'- OOI 

• O.OI 

> OOI 

• O.OI 

' O.OI 

• O O l 

•: O.Ol 

• OOl 

0.01 

• OOI 

• O.OI 

< n (Hi5 

7 

N D 

• 0.(KI5 

• 0 (H)5 

• 0.005 

• 0.(H}5 

•• 0.(H15 

• 0.IKI5 

• 0 (HL*-

• O.IH)5 

0 (Ht5 

• 0.(H)5 

• 0(H)5 

• o.(H)5 

o tH)5 

(11)30 

• 0 0 0 5 

• (MHI5 

• 0 005 

• 0 O 0 5 

1)005 

• (MHI5 

• (I.(KI5 

• (MH)'; 

^ (I (H15 

• 0.(H)5 

0 

N D 

' DOI 

• D D I 

D D l 

i M l l 

( M i l 

D i l i 

i | ' ) l 

( I ' l l 

• D.DI 

' ( M i l 

• D D I 

• ( M i l 

• 0.01 

• D D l 

0 02 

• ( M i l 

• 0.01 

- o n l 

DOI 

' D D l 

' O O l 

• O.Ol 

• 0 005 

4 

N D 

D O W N G R A D I E N T 

W L L S ' 

(10 9 951 

111 X 4 < t 

(12 I I 951 

l l 2 96) 

(4 24 46) 

(6 10 46) 

(7 2 46) 

(11 X 4 6 ) 

(10 4 45) 

M l H 9 M 

(12 11 4.^, 

n 2 46 i 

i4 2 4 ' ; 6 l 

i6 111 461 

,7 J " 6 , 

' I I s 4^) 

M W - « A 

( E - 2 4 ) 

• 0 (HI5 

• (MK15 

•• IMKI5 

• 0.005 

• 0 005 

• D.IH)5 

• 0 [M)1 

- o r m 5 

0 005 

• iMH)5 

• 0 (H) ' ; 

• 0.0O5 

• (l.(K)5 

^ n.(Ki5 

-. IMHl^ 

• 0 l tO5 

- O.IH)5 

• 0.(H)5 

• 0.005 

• 0.00*; 

• l|.fKl5 

• 0.0*15 

• (MKl5 

• 0 005 

• 0 (M)5 

• 0.(HI5 

• (MH)<; 

• 0.005 

• (M«)5 

• 0.005 

.; 
N D 

' ( M i l 

* OOl 

- OOI 

• (MH 

• O.OI 

' IMU 

0.03 

• 1101 

tl '11 

• (101 

( K l l 

D i l i 

M ' l l 

• DOI 

• I K I I 

• l l .Dl 

• ( I D I 

• O.OI 

- DOI 

' OOI 

'MM 

- O.DI 

• O.OI 

( K l l 

' 0 01 

om 
• 0.01 

- 0 0 ] 

• (I IHI5 

7 

N D 

M W - 7 A 

( E . 2 5 ) 

- 0 IKl5 

• (MK)5 

• 0 (K)5 

•- OOOS 

• 0.(K)5 

• 0.005 

0.005 

' (MK)5 

• 0 IHI5 

' O.IK)5 

• o.(H)5 

' 0.1H)5 

^ 0 (K)5 

• 0 IH I5 

• (MHI^ 

0.IKI5 

• 0.(H)5 

• 0.(H)5 

• 0 0 0 ^ 

- (I.(HI5 

• (MH)5 

• IMH)5 

• 0 0 0 ^ 

0.(H15 

• (MH)5 

0.005 

• IMH)5 

• 0.005 

• 0 (K )5 

0 

N D 

• O.Ol 

O.OI 

^ 0 01 

' 0.01 

• o .o t 

' M U 

DOI 

• OOI 

IMU 

ODI 

DDI 

' l . l l l 

( m l 

i t l l l 

• D D I 

- OD I 

' ( M i l 

0 112 

• 0.(M 

O.OI 

• OOI 

(l.Ol 

• 0 01 

• 0.01 

• 0.01 

^ OOI 

' I M l l 

IMMIS 

10 

N D 

M W . « A 

( E 2 7 ) 

• 0 (K)5 

• 0.005 

- (MKI"i 

0.005 

• O.IH)5 

• D.(Hl5 

• (I.IM)5 

0 (K)5 

0.(HI5 

• 0.IHI<1 

• 0.(H)5 

• 0(M)5 

• 0 005 

• IMMI^ 

• 0.(HI5 

• 0.(HI5 

• D.(K)5 

• l).(H15 

• 1) DI15 

• (MH15 

' (MHI5 

IMH)^ 

0.(H)5 

D.tHl5 

• 0 m f ' 

' 0 005 

' ll.(HI5 

• ooo<; 

•• 0.005 

- 0(H15 

-1 

N D 

• O.OI 

• ( I O I 

- O.OI 

•• O.OI 

• 0.01 

• t u i i 

^ DOI 

• IMU 

' O D l 

• ' M i l 

• OU I 

' M ] | 

i K i l 

( K l l 

DOI 

IMU 

IMU 

0.03 

•- 0.01 

• O.OI 

0 01 

• OOI 

(MU 

• D.OI 

- D.OI 

• O D I 

O D I 

• O D I 

0.IHI5 

-
N D 

M W - I A 

(ET-O) 

- 0.005 

- 0.(H)5 

• 0.(H)5 

• 0.(Kl5 

• (MH)5 

-•• 0.(H)5 

- 0.(H)5 

• 0(M15 

• 0 (HI5 

• (MH)S 

- IMH)5 

• 0 (X)5 

• 0.(Hi5 

• 0.(H)5 

• 0 IK)5 

• ( I IKI- ; 

- 0.O05 

- 0.(H)5 

• 0 005 

- i).IH)5 

• 0 (K)5 

0 IK)5 

(MHl^ 

• 0.(Hl5 

• IMHl^ 

• D ( ) D 5 

• 0 (Hl5 

• (MHI5 

• (MKI5 

- O.OO î 

' 0 (K15 

-3 

N D 

• O.DI 

- OOI 

• OOI 

• O.OI 

• 0.01 

' O.OI 

• 0.01 

• o.ot 

• O O l 

• O D I 

O D I 

o u t 

• D D I 

' M i l 

• 'K )1 

• I K ) | 

• IMU 

- (MU 

O.OI 

• O.OI 

• DOI 

O O l 

• O D I 

• O.OI 

• O.OI 

• OOI 

• 0 0 ! 

• OOI 

' OOI 

• 0.(H)'i 

7 

N D 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) ) 

* 0.(KI2 

- 0.(H)2 

< 0.(H)^ 

^ 0.(K)5 

IMK)5 

v 0 ( K I 5 

• 0.(H15 

- 0.(H)S 

' 0.(H)5 

• (MHl^ 

• 0 'KJ5 

• IMK)5 

s 0.005 

• 0.(H)5 

^ ().(M)5 

' 'MH) f 

• 0 (H)5 

• O.IH 15 

• 0.(Hi5 

• l).(HI5 

• I K H I I 

• IMH)5 

• 0 IKI5 

• 0 IHI5 

II.IHIX 

• D(Hl5 

0 005 

• IMNIS 

• IMH 15 

• (MK)1 

^ 0.0O5 

• 0.(H)5 

0 

N D 

D O l O 

• 0 0 1 

O.U 3 

OOI 

- 0.01 

'- O.OI 

• 0 0 1 

0.01 

0 05 

IMU 

' ' M i l 

I M l l 

II (U 

l l .Dl 

M ' l l 

II ' ) l 

• ' ) ( U 

( M i l 

D i l l 

• o o t 

O.OI 

OOI 

- OOI 

• O D I 

• O O l 

' O D I 

• ( M i l 

- O.OI 

• D.DI 

• OOI 

• 0(H)*; 

1 

N D 

L L S 

M U - 3 A 

(2 ) 

• (MK)5 

• (MK)5 

• 0 005 

« 0.1K»5 

- O.IK)^ 

•• 0.(K>5 

• (MM)5 

0 005 

•• 0.(H)*i 

- 0.(K)5 

- 0 005 

• 0 (H)5 

0 IHI5 

•• 0(K)5 

• 0.(H)5 

• 0 (H)5 

• 0.005 

• ().(K)5 

(MH)5 

• 'l.(H)5 

• 'MK)5 

- 0 1H}5 

• 0 005 

(1 IK)5 

• I I 0 0 5 

' 0.(KI5 

O.IHll 

• 0 (H)5 

0.024 

• (MKI*; 

0 

N D 

••- 0.01 

• O.OI 

' O.OI 

- O.OI 

* O.OI 

• 0.01 

0.02 

• 0 0 1 

' M i l 

• 0 0 1 

• (MU 

0.01 

• '101 

IMU 

• O D I 

• ( M i l 

O.OJ 

• 0.01 

• OOI 

(MU 

^ OOI 

• O.OI 

• 0 0 1 

• O O l 

• OOI 

- (MU 

OOI 

• (M I I 

• 0(HI5 

7 

N D 

F 

0.(HW 

• (MK)2 

• 0.(HI5 

0.(K)6 

• 'MH)5 

I) (H)5 

• 0.(H)5 

0.016 

• 0 (Hl5 

• O.IH)^ 

0 024 

• 0 0D5 

• O I K I ^ 

• 0.(KI5 

• IMHI^ 

• 0 005 

• 0 (K)5 

• (MKI5 

• 0.005 

• 0.(K)5 

17 

N D 

' OODl 

• OOIO 

0.010 

D D l 

' M i l 

O.DI 

• D.'U 

' OD I 

O.ot 

- i\. i)\ 

0 01 

0.03 

• O.OI 

• ' M i l 

• O.OI 

O.DI 

• O.OI 

' D.OI 

• 0 (H )^ 

22 

N D 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L \ T E 

Sod ium 

foe 

T l i a l l i um 

Co 

D A T E 

05 25 9(1 

(IS 2K 92 

06 IM 92 

09 3(1 92 

I I 19 92 

IM 2» 43 

12 (13 4 1 

I I I 117 94 

02 I M 94 

03 10 94 

IM 19 94 

0 5 3 1 94 

06 22 94 

07 27 94 

t o 10 94 

06 11 95 

I I I I M r 9 5 

04 29 96 

1 1 OK 96 

OS 09 97 

10 21 97 

OS IM 9H 

I0(17 9X 

05 27 99 

111 1 1 9 9 

(M 17 IHI 

111 19 (HI 

I M 2 7 0 I 

111 11 111 

06 06 02 

10 1X02 

114 24 03 

111 14 03 

04 20 I M 

11 IX IM 

*/. defect! 
IT. o r \ ar(5.dJ«mrl 

(IS 25 9(1 

06 (M 42 

IW 30 42 

(14 2K 43 

12 03 93 

(|l 07 94 

02 04 44 

03 111 94 
(M 19 94 

05 3144 

06 22 44 

m 27 94 

111 10 94 

06 13 95 
HI IM 95 

(M 29 96 

11 OK 96 
OS 09 97 

HI 21 97 

n s o 4 9X 

1I1II7 9X 

'IS 27 44 

HI 11 9 4 

IM 17 (Kl 

111 19 IH) 

(M27d l 

HI 11 111 

1)6 06 02 
111 IK 02 

(M24(13 
HI 1401 

(M 20 (M 

11 1X04 

% detects 
IT. or\ar|t.d./mean; 

MW.4A 

(IA(I)» 

27IH1 

26(H1 

26(HI 

I7(KI 

21(HI 

260(1 

250(1 

24(KI 

27(HI 

2SIH1 

27(HI 

23IK1 

2KIH1 

26(HI 

2 I IH I 

2 KKl 

24IH1 

2200 

22(Hi 

2200 

20IH1 

2100 

2200 

2200 

2 HHI 

2IHHI 

2100 

2(Hlll 

200(1 

2100 

97 
0.117 

• O.IKIS 

< OIHIS 

< IKHIS 

•- IKHIS 

•- O.IKIS 

'• 0IH15 

• O.IHIS 

'- Il.OOS 

• (KHIS 

• O.IKIS 

• (I (HlS 

• 0 0 0 2 

• l l . IKH 

' (l.IKH 

" I H l l 

• (KHH 

• IKH I I 

• O.OIll 

OIHH 
. OIH)) 

' IKHI12 

• OIKIl 

• OOOl 

^ i i m i 

• II.IHI2 

• IKKI2 

. 0 0(12 

• (IIH12 

< I I I K H 

.1 

N D 

DOWNGRADIENT 

W 

M W - S A 

39IHI 

IXIKI 

3X(H1 

IKIHI 

42IH1 

17IK1 

3KIH1 

10 9 45) 

11 K 9Sl 

12 I I 951 

I 2 961 
4 29 461 

6 10 461 

7 2 96| 
16IHI 111 X 961 

31(KI 

I I I H I 

37IH1 

14(HI 

.14(K1 

14IH1 

12IH1 

1.100 

14(K1 

.1400 

14IHI 

3500 

34IKI 

14IHI 

.14IHI 

1K(H1 

96 

0 0 7 1 

• II.IHIS 

• OIHIS 

• O.IHIS 

• IKHIS 

• n i H i s 

• l i s 

ooo: 
O.IHll 

' 11 " 0 1 

" " 0 1 

• ' K H l l 

( K H l l 

" I H I I 

- 11 IHl l 

-. O.IHll 

I K K l l 

• II.IHII 

• I l l H I t 

OIHH 

IKHI2 

• 0 002 

• I I IHI2 

• IUHI2 

I K H I I 

-4 

N D 

10 9 951 

11 K 951 

12 I I 95i 

1 2 961 
4 29 46, 
6 to'16, 

' 2 961 
It X 96i 

X L S ' 
M\V<4A 

(E-2«) 

1440 

41(H) 
.14(H) 

2*;(K1 

37(K) 

19(H) 

4100 

.t4(KI 

41(H) 

4200 

4(KK) 

t7(Kl 

4200 

17(K) 

.13(Kl 

t2(HI 

.l.M HI 

32IH1 

t2(H) 

.t4(H) 

J'XHl 

31 (HI 

wm 
3.1(Hl 

tJlH) 

3.1IH) 

3200 

IKH) 

32 IH) 

t6(K) 

47 

0.124 

^ (1 (Kl5 

' l).(H15 

• n.(H)*; 

• O.IK 15 

^ 0.005 

• (l.(M)5 

• 0.(K)5 

• O.IK 15 

• (1005 

• [MHI5 

0.IHI5 

• IKMIJ 

- I IDDI 

' K H l l 

• ' I ' I D I 

- DIKU 

I ) IK) | 

(MH)] 

' (l.DOI 

•. O.IKU 

• O.IHll 

- 0.(H)| 

• 0 (HU 

- O.fKll 

• O.IKU 

• OIHIJ 

• ODOJ 

• OtVOJ 

• i l . 'H)] 

.1 

N D 

M W - T A 

( E - 2 5 ) 

3 OHO 

IKOO 

3400 

2WK) 

361K) 

1400 

4(KH) 

4(HK) 

4I(K) 

•W<H) 

42(K) 

3ft(KI 

4I(K) 

.l.';(H) 

.HKH) 

2X(KI 

34(KI 

32(KI 

3.t(Hl 

t4(Kl 

710 

2'<(H1 

27(K1 

t l l H I 

t2(Hi 

12(H1 

3.t(K) 

t | (K I 

.t.MKi 

47 

O . J U 

• o.(H)*; 

^ (MMI5 

-. 0.{K)5 

• 0.(M)5 

((.005 

• 0.(K)5 

• o.fK)5 

0.005 

• 0.005 

0 .00^ 

0 DO*; 

0 D O : 

• IMHl l 

l l ' IOI 

• (M)Dl 

O.DOI 

• D.(HU 

• 0.(H1| 

' O.IHI] 

• 0.(HU 

•- 0.(H)) 

• O.IKU 

• (MKU 

• o.(H)2 

• D.lHtJ 

• (MKl2 

• ODOJ 

O.OOl 

0 

ND 

M W 4 A 

(E27) 

2.100 

24(Kt 

24(K) 

14(H) 

2700 

24(KI 

3(KM) 

30(K) 

3300 

3200 

.l.t(K) 

.HKH) 

l.l(K) 

24(HI 

2x(H) 

2.VHt 

:4(M) 

J4(K) 

24(H1 

24(H) 

27(HI 

2X(K) 

2S00 

27DO 

2X00 

26(KI 

2' 'IHI 

2"'(H) 

2.';iH) 

2X(H) 

47 

0.04H 

0.(HJ5 

. (I.(H)5 

• (I (KI5 

• 0.(K)5 

•-• 0 .005 

- 0.(K)5 

• O.lHl^ 

• 0.(K)5 

• 0.(H)5 

• l).'H)5 

0.005 

0 ( H i : 

• IMHl l 

'M ID I 

' ( K H l l 

• (MMII 

D.(K)1 

0.(HU 

' ().(KU 

• (MKM 

O.tKU 

- O.OOl 

V n.(H)I 

• O.fKII 

• 0.(K)2 

- 0 002 

• 0 (HIJ 

0 002 

• O.OOl 

.3 

N D 

M W - I A 

( E T ^ ) 

410 

.^40 

xxo 
IKK ) 

540 

WKl 

IKK ) 

4K0 

430 

4X0 

4 2 0 

16(H) 

41(1 

16(MI 

I4(HI 

I.MM) 

46(1 

1400 

17(H) 

14(K) 

1'XHl 

1WHI 

I6(HI 

I.MHI 

1 300 

1 ^m 
1500 

IS(H) 

I41K) 

14(K1 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

M I N E R A L S 

.Mkal ini t> 

Co< 

A m m o n i a 

( 0 

D A T E 

OS 25 4 0 

05 2K 92 

0 6 I M 9 2 

09 30 92 

11 19 92 

IM 2K 93 

12 03 93 

01 07 94 

1)2 IM 94 

01 10 94 

04 19 94 
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I I I 0 7 9X 

05 27 99 

I I I 11 99 

04 17 IKI 

I I I 19 (HI 

04 27 01 

HI I I 01 

06 06 02 

t o IK 02 

IM 24 03 

111 14 0 1 

(M 20 04 

I I I K I M 

• / . d e l e c t i 

n . a r v a r ( a . d . / i i i e a a ) 

(15 25 90 

05 2K 92 

06 04 92 

(19 ,10 92 

I I 19 92 

(M 2 K 9 3 

12 03 93 

01 07 94 

02 0 4 94 

03 10 44 

04 19 94 

OS 11 94 

06 22 94 

H-' 27 94 

" 6 1 1 95 

H U M 45 

" 4 2 " 96 

1 1 IIK 46 

l is 119 9 ' 

10 21 97 

05 IM 9X 

I I1I I7 9K 

OS 27 99 

II I 1 1 9 9 

(M 17(KI 

t o 19 (HI 

(M 27 111 

111 I I I I I 

06 06 02 

I I I 1X02 

04 24 111 

II I 14 0 1 

04 20 (M 

I I I X I M 

' / . de tee l i 

IT. o r \ ' a r (» .d . / i nea i i > 

M W - 4 A 

( I A ( 1 » 

170 

141) 

140 

1511 

l.so 

1411 

120 

160 

160 

160 

1.50 

ISO 

t.SlI 

140 

140 

ISIl 

150 

ISO 

140 

1411 

140 

160 

ISO 

160 

160 

140 

1611 

160 

160 

ISO 

HHI 

0.0X1 

1.40 

1.4 

1.5 

1.6 

1.5 

I 4 

1.4 

1.6 

1 5 

1.6 

1 6 

I 5 

I s 

1 5 

t.ft 

t 5 

I 6 

1.3 

1.7 

1.5 

2.9 

I. l 

1 5 

1.3 

1 4 

1.4 

t.3 
1 to 

I I I I 

97 

0 209 

D O W N G R A D I E N T 

W l 

M W - J A 

120 

1.10 

120 

t . l l l 

120 

120 

I I O 

130 

1.10 

120 

120 

1 3 " 

9X 

120 

1211 

I l l l 

1.10 

140 

12(1 

1.10 

140 

l . l l l 

l.IO 

120 

HHI 

0.07 1 

2 (I 

I 4 

0 -(J 

1 4 

1 '1 

t X 

1 X 

1 ' 

1 9 

1 X 

I X 

1.5 

2.0 

1.6 

1.7 

1 3 

1.9 

1 4 

1 9 

1 9 

1.7 

I 5 " 

1.10 

96 

0.157 

10 9 951 

t l X 9 S , 

12 I I 9 5 | 

I 2 961 

4 29 9 6 , 

6 I 0 46 I 

' 2 9 6 , 

11 X ' )6 i 

10 9 9 5 , 

11 X 4 S | 

12 W '15' 

1 29 9 6 , 

6 t o ' 1 6 ' 

- 2 9 6 , 

I t X 46 , 

LLS' 
MW-tA 
(E-2« 

95 

120 

120 

120 

t i l l 

1411 

no 
120 

1211 

120 

I.10 

12(1 

120 

120 

120 

120 

120 

120 

I t o 

120 

1 2 " 

120 

1.1(1 

1311 

l . l l l 

l . l l l 

140 

12 " 

1.10 

no 

IIKI 

11.063 

1173 

I X 

I.K 

2.0 

2 0 

1.4 

1.9 

2 (1 

1 4 

1.4 

2 0 

1 X 

1 " 

1 X 

1 X 

1 X 

1 6 

I.K 

1.9 

1 7 

1 7 

1 1 

I K 

1 7 

1 ' 

1.9 

1 7 

1 411 

1 60 

97 

0.091 

M W - 7 A 

( E . 2 ! ) 

M l 

I l l l 

120 

1.10 

no 
1.111 

IIHI 

120 

120 

120 

l . l l l 

120 

1211 

120 

120 

120 

120 

1.1(1 

120 

1211 

160 

140 

140 

120 

120 

140 

120 

l . l l l 

120 

KKl 

0 . (N 1 

2 17 

I.K 

I.H 

I K 

1.9 

l.X 

l.X 

1 X 

1 X 

l.S 

1 9 

1 • 

1 . " 

1 6 

1 . ' 

1 7 

I.K 

1.6 

I X 

0.X6 

1.3 

1 7 

1.2 

I ft 

1.x 
t.ft 

I 30 

1 SO 

47 

0 142 

M W - I A 

( E 2 7 ) 

66 

I.KI 

120 

120 

IIH) 

140 

I I O 

120 

120 

1211 

95 

120 

I K I 

1211 

120 

120 

120 

120 

120 

M W - I A 

( E T - O ) 

160 

1X11 

IHl l 

ISO 

140 

ISO 

220 

ISO 

16(1 

160 

240 

240 

16(1 

29(1 

2(H1 

290 

11)0 

3611 

250 

4.1(1 

I t o 1 120 

120 

120 

140 

no 
12(1 

120 

1.10 

120 

1111.0 

14(1 

IIHI 

II.I1K3 

1.42 

1.2 

1.2 

1.4 

I 1 

1.1 

1.1 

I 1 

I 4 

1 4 

1.6 

t 5 

1 4 

1 5 

1 5 

1 5 

1 X 

1.5 

I.ft 

1.4 

1.4 

1.2 

1.5 

1.6 

1 s 

I 2 

I 2 

1 4 

n o 

97 

11.112 

46(1 

4X0 

600 

4X11 

5IH1 

540 

4X11 

4211 

5.10 

47(1 

IIHI 

(1.461 

2 1 

I . l 

1 0 

0.97 

0.97 

1 I 

1 0 

1 . " 

I 0 

1 I 

" .X6 

1 2 

" XX 

1 I 

" 4X 

0.95 

0 92 

I..1II 

I lKS 

I 2 

( I4S 

1.4 

0.62 

1 I 

0 96 

1 2 

1.3 

1 1 

1, 'X 

1175 

97 

11.201 

U P G R A D I E N T 

W E 

M W . 2 A 

( E E ( E ) I 

126 

1.14 

140 

220 

170 

1411 

19(1 

210 

230 

220 

200 

170 

33(1 

21(1 

110 

2IKI 

320 

210 

290 

260 

.1.1(1 

2'HI 

260 

1 1 " 

.12" 

2X0 

l u l l 

270 

220 

220 

4(K1 

310 

HHI 

I122X 

0 X4I1 

2IKH1 

1.40 

I S 

1.2 

Of i f t 

I 2 

1 2 

1 I 

I 2 

1.4 

1 2 

1 !. 

(1 s 

1 4 

(1 X7 

1.4" 

ll.XX 

1 60 

1 

1 5 

0 .91 

0 7X 

I1.K3 

I S 

1 

I s 
0 K 6 

I.I 

0 74 

II XX 

97 

11.275 

L L S 

M W - 3 A 

(2 ) 

2IHI 

2 4 0 

200 

1711 

140 

2IH1 

IKO 

210 

2IK1 

2IH1 

2(H) 

2(H1 

2IK1 

2IH1 

210 

200 

2011 

19(1 

17(1 

HHI 

2IH1 

21(1 

2111 

2 1 " 

220 

2IHI 

2211 

2IH1 

2 2 0 

2(Hl 

HHI 

O . l l ' l 

t.2(Hl 

1.2 

1.2 

1.2 

l . l 

0 X 4 

I1.9X 

1 2 

1.2 

0 9X 

1 1 

1 1 

1 2 

I 3 

\.\ 
I 1 

I 7 

I 5 

1.6 

1.4 

1.3 

I 0 

t 4 

1.2 

1 5 

1.4 

l.S 

0 94 

1.4(1 

9 ' 

0.154 

F 

173 

I.S4 

14(1 

24(1 

2IH1 

19(1 

160 

260 

.190 

2111 

1 7 " 

190 

19(1 

IKII 

160 

1411 

1 2 " 

120 

1.1(1 

120 

HHI 

0 ISK 

0.060 

0.320 

11.1.10 

• OI lS 

0 " 5 

" 0 7 

0.46 

• 0 '15 

• O.OS 

0.26 

0 62 

0 3 

0.19 

OIWX 

0.6 

0 2 

0 xo 

0 75 

0.19 

0 6X 

X I 

0 x 2 1 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

B ic i rdona te 

l a s f a C O l l 

l a s f a f O l i 

Coe 

( arhi inalc 

( a s C a C d i i 

(«< 

DATE 

05 25 9(1 

OS 2K 92 

06 I M 92 

09 30 92 

I I 19 92 

IM 2 K 93 

12 0 1 9 1 

01 07 94 

02 IM 94 

03 10 94 

IM 19 94 

(IS 31 94 

06 22 94 

07 27 94 

111 10 94 

116 1 1 9 5 

10 114 95 

(M 29 96 

11 I lx 96 

(IS 09 97 

10 21 97 

" 5 I M 9 X 

t 0 l l 7 9K 

OS 27 99 

I I I 13 99 

04 17 IKI 

10 19 IHI 

( M 2 7 0 I 

I I I I I I I I 

06 06 02 

H.I 1X112 

IM 24 03 

I I I 14 03 

IM 20 (M 

I I I X ( M 

' / . d e t e c t i 

rr. o r V B r ( s . d . / m e a n ) 

OS 25 40 

05 2K 92 

Oft I M 92 

119 30 92 

I I 19 92 

I M 2 ^ 93 

12 113 93 

( I I 07 44 

112 I M 44 

03 10 94 

I M 19 94 

OS 31 94 

06 22 94 

117 27 44 

1 " 1 0 9 4 

" 6 1 1 45 

1 0 ' M 9 5 

" 4 2 ' I 9 6 

1 1 (IX 46 

OS 04 47 

I " 21 4 ' 

(15I14 4X 

t o 07 9X 

05 27 99 

111 1 1 9 9 

IM 17 IHI 

H) 14 IH) 

IM 2 ' 0 1 

t o 11 01 

06 06 02 

111 1X112 

(M 24 01 

1 " 14 03 

" 4 20 04 

11 IX (M 

V . d e t e e l i 

IT. o r \ « r l i . d . / i i i e a n ) 

M W . 4 A 

( I A ( I ) ) 

170 

19(1 

1411 

ISO 

ISO 

140 

1211 

160 

160 

1611 

I.Sll 

l.so 

150 

140 

1411 

I.S" 

ISO 

150 

14(1 

1411 

140 

1611 

ISO 

160 

160 

14(1 

160 

160 

160 

IKO 

HHI 

O.IIXK 

• 1 " 

' I I I 

< 10 

•- 1(1 

HI 

• I I I 

• I I I 

• HI 

• HI 

1 " 

1 " 

• 1 " 

1 " 

' HI 

HI 

• HI 

• t o 

• 111 

' 111 

II I 

- I l l 

•• t o 

• t o 

• I I I 

• I I I 

' I I I 

• I I I 

• to 

t 

0 

N D 

120 

1.1(1 

120 

l . l l l 

120 

120 

I H I 

I.10 

1.10 

120 

120 

1.10 

9X 

1211 

120 

I l l l 

no 
1411 

120 

1.10 

140 

l . l l l 

1.10 

140 

IIKI 

(1076 

0 

(I 

0 

II 

11 

0 

• I I I 

HI 

• HI 

HI 

I'l 

• 1 " 

1 " 

• 1 " 

• 111 

• HI 

• H) 

• 111 

• HI 

• HI 

• HI 

- 10 

• 10 

HI 

• HI 

HI 

' HI 

• 111 

' HI 

• 1 

0 

ND 

DOWNGRADIENT 

Wl 

M\\S\ 

l l l ) 9 9 5 | 

111 K 9 5 ) 

(12 11 951 

(1 2 9 6 , 

(4 29 961 

|6 10 961 

|7 2 96 l 

1 1 1 K 961 

| I I 1 9 9 S | 

(11 X 9 S l 

( 1 2 1 1 9S, 

I t 2 9ft , 

(4 29 9 6 , 

' 6 10 961 

( - 2 4 6 , 

l i t X 4 6 , 

L L S ' 
MW-«A 

(E-2t) 

95 

120 

120 

120 

t i l l 

140 

1)0 

120 

120 

120 

130 

120 

120 

120 

120 

12" 

12" 

120 

110 

120 

120 

12" 
tm 
1.10 

1.10 

no 
140 

12(1 

I.KI 

140 

IIHI 

0 0 6 6 

II I 

• I'l 

•. HI 

. HI 

1 " 

• 111 

• t ' l 

• 1 " 

HI 

HI 

HI 

• 1 " 

' 1 " 

• 1 " 

' HI 

• 111 

HI 

• HI 

•: III 

. I l l 

' I I I 

• 10 

HI 

• HI 

• 1 " 

• I n 

' HI 

' HI 

• I 

II 

N D 

M W - 7 A 

(E-2S) 

60 

t i l l 

1211 

1.10 

I I O 

130 

HKl 

120 

120 

120 

no 
120 

120 

1211 

120 

120 

120 

no 
1211 

120 

160 

140 

1411 

120 

120 

140 

120 

t . l l l 

1411 

IIHI 

0.094 

• HI 

• I I I 

. to 

•. to 

t o 

• I I I 

HI 

1 " 

1 " 

1 " 

• HI 

HI 

• HI 

HI 

• H I 

• 10 

' I I I 

' I I I 

• I I I 

0 

• t o 

• I I I 

I I I 

I I I 

' 10 

111 

I I I 

• I I I 

1 

3 

N D 

^ m ' • t A 

(E27) 

66 

no 
120 

120 

KHl 

140 

1 )0 

120 

12(1 

1211 

95 

120 

l . l l l 

120 

120 

120 

120 

120 

120 

11(1 

1 2 " 

120 

140 

no 
120 

120 

l . l l l 

120 

1.10 

I ' l l 

I IKI 

0.107 

< 10 

- K l 

•• 111 

• I I I 

• HI 

• t o 

t ' l 

HI 

10 

• HI 

Hi 

HI 

10 

111 

1 " 

• H( 

' HI 

• to 
• t o 

• 1 0 

' 1 0 

• 111 

I I I 

I I I 

10 

HI 

111 

' H I 

• 1 

0 

N D 

M W - I A 

( E T - O ) 

16(1 

1X11 

IX l l 

I.Sll 

140 

I.Sll 

2211 

ISIl 

160 

160 

24(1 

240 

160 

29(1 

2(HI 

290 

I'HI 

360 

250 

430 

320 

4611 

4X11 

6IHI 

4X0 

.S(HI 

5411 

4KII 

420 

5.10 

SHO 

too 
0.474 

to 

HI 

••• HI 

• 10 

• 10 

I I I 

HI 

- HI 

• 1 " 

HI 

• HI 

• t o 

HI 

• HI 

111 

- HI 

HI 

• t o 

' 111 

•• 111 

•• 1 0 

• H I 

' I I I 

• 111 

I I I 

111 

• HI 

• HI 

• 111 

I I I 

• 1 

(1 

N D 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) ) 

126 

1.14 

140 

221) 

170 

190 

19(1 

210 

230 

220 

2IHI 

170 

130 

210 

310 

200 

320 

210 

290 

260 

3311 

2'MI 

2611 

110 

3211 

2xn 
HHI 

2 ' i l 

220 

220 

4(K1 

3K0 

IIHI 

0.2411 

• 0.01 

0 3 

~ I I I 

111 

' 10 

- 10 

- I l l 

- HI 

• HI 

In 
111 

• H, 

HI 

HI 

1 " 

• 1 " 

• 1 " 

• 1 " 

10 

' I I I 

' I I I 

• HI 

HI 

10 

I I I 

I I I 

- I l l 

• I I I 

HI 

• I I I 

I I I 

I 

II 

N D 

L L S 

M W - 3 A 

(2 ) 

2IHI 

241) 

200 

170 

19(1 

2IHI 

1X0 

2111 

2(Hl 

2IH1 

2IHI 

200 

2(K1 

2iHl 

210 

2IHI 

2IHI 

190 

I ' l l 

I 'HI 

2IH1 

210 

210 

210 

220 

2IH1 

220 

2IKI 

220 

24(1 

IIHI 

11 079 

- i l l 

• 10 

.- 10 

-• 10 

• K l 

- I l l 

10 

10 

• 10 

I I I 

111 

HI 

. 1 " 

HI 

10 

I I I 

- I l l 

. to 

111 

• 10 

.. I l l 

' I I I 

I I I 

• HI 

to 
10 

I I I 

I I I 

•• 1 

0 

N D 

F 

172.5 

1 5 1 6 

140 

2411 

2011 

190 

160 

260 

I'HI 

230 

I ' l l 

1411 

1911 

IKII 

1611 

140 

1211 

1211 

l . l l l 

ISO 

IIHI 

0.346 

0.5 

0.5 

' I I I 

0 

II 

II 

0 

0 

11 

0 

0 

0 

11 

l l 

• 1 " 

1 " 

1 " 

• 111 

- to 

' in 

• I I I 

' 111 

• HI 

• t o 

' to 

' 10 

' HI 

0 

. In 

10 

HI 

• 1 

6 

N D 
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TABLE 3 
SUMMARY O F RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E D A T E 

Chlor ide 05 25 90 

05 2x 92 

06 (M 92 

09 .10 92 

I I 19 92 

I M 2K 9 1 

12 0 1 9 1 

l i t 07 94 

02 (M 94 

03 t o 94 

(M 19 94 

05 31 94 

06 22 ')4 

07 27 94 

I I I 10 94 

06 13 95 

t o IM 95 

I M 29 9 6 

1 1 OX 96 

IlS 09 97 

10 21 97 

05 I M 9 X 

I I I I I 7 9X 

(IS 27 99 

t n 13 99 

IM 17 (HI 

111 19 IHI 

IM 2 ' 0 1 

HI I t 111 

06 06 112 

I I I 1X02 

04 24 111 

10 14 03 

04 20 IM 

11 I K I M 

' / • t le tects 

f o e r r . o r V a r ( i , d . / i n e i n ) 

C O D 06 04 92 

09 10 92 

' M 2K 93 

OS 09 97 

10 21 97 

OS 05 9X 

I I1 I I7 9K 

OS 2H 99 

I I I 13 94 

IM 17 0(1 

HI 19 IHI 

' M 27 01 

HI I I I I I 

(16 06 02 

HI IX 02 

(M 24 I I I 

HI 14 113 

" 4 2 " " 4 

W IX IM 

% de tee l i 

M W . 4 A 

( l A I D ) 

4600 

4 KHl 

4I(H1 

.1400 

4XIHI 

4(HHI 

34IHI 

3K0II 

43IKI 

IKIKl 

4IHHI 

I'HHl 

.SIHHI 

46(H1 

440(1 

450(1 

46(HI 

4700 

3700 

3500 

SIHHI 

42011 

S6IK1 

S7(HI 

41IH1 

3 ' IH l 

42(«1 

16(H1 

4(HH1 

44(H1 

47 

0.13K 

•- s o 

1011.11 

160 

3K 

1.10 

52 

6X0 

KHKl 

l . l l l 

170 

X4 

4 " 

| S ( 1 

16 

,̂  
IS 

D O W N G R A D I E N T 

W E L L S ' 

M > V . 5 A 

61IK1 (10 9 9 5 , 

66(K1 1 1 1 X 9 5 1 

64IH1 112 11 95 l 

6.SIK1 11 2 961 

74IH1 [4 29 9 6 l 

71KH1 16 10 9 6 , 

7700 (7 2 961 

6KIHI 11 1 K 961 

720(1 

7(HHI 

76IHI 

7SIHI 

7.SIH1 

5X00 

7.1(HI 

' IHHI 

X4IH1 

92(K1 

64(K1 

5 7 0 " 

7(HII1 

64011 

7IHHI 

7XIHI 

')6 

0.117 

HHI 

2611 

360 

120 

'19 

400 

960 

I KHl 

360 

440 

U ' l 

S60 

16(1 

I2(( 

4 -

1 1(1 

10" 

M W - t A 

( E - 2 « 

2670 

ft7|Kl 

ftllKl 

S4IKI 

71IH1 

661 HI 

64IHI 

661 HI 

641 HI 

6600 

62IKI 

ft2IKI 

:4IH1 

7IHKI 

7IHK1 

7IHHI 

7SIH1 

ft9(HI 

ft4(HI 

6IHH1 

6I IHI 

6SIHI 

K20II 

X6IHI 

6600 

SSIKl 

7 HHI 

ftllKl 

6KIH1 

64IH1 

97 

0 K M 

120 

240 

290 

no 
150 

97 

26IH1 

I4(H1 

IIHI 

I'HI 

KHl 

.KH' 

1 1 " 

\2n 

12" 

\ : '> 
KHl 

M \ V - 7 A 

(E-2S) 

6SKII 

64(HI 

6600 

ftllHI 

7.1IHI 

641X1 

64(KI 

67IKI 

66IHI 

66(H1 

63(H1 

62(H1 

7.1(H1 

6KIHI 

7 t lH I 

7IHHI 

6700 

69IHI 

6.SIHI 

60I1II 

I9IK1 

740O 

74IHI 

7IHHI 

SSIHI 

64(H1 

6.1IHI 

650(1 

74(HI 

97 

0 156 

99 

2 3 " 

.19(1 

I l l l 

KHl 

93 

250 

440 

110 

2X0 

2x() 

l t d 

1 1 " 

\ 2 ' i 

14" 

H I " 

M W - I A 

( E 2 7 ) 

52KI1 

4KIHI 

4.5(HI 

4.1IHI 

47IK1 

45(KI 

4S(HI 

49(H1 

4X(H1 

46IH1 

5KH) 

SIKH) 

6 I IH I 

SKIHI 

59IHI 

5700 

SSIHI 

6IHHI 

SSIHI 

SIHKl 

67'Hl 

56IH1 

7IHHI 

XSOO 

5200 

57'HI 

S2(HI 

5 IIHI 

SKIHI 

44IH1 

97 

0.167 

45 

I S " 

230 

K9 

7411 

HHI 

|S(HI 

1400 

3'((1 

76 

2X" 

' 1 

61, 

- 0 

^ 1 

69 

1 " " 

M W - I A 

( E T O ) 

I9(HI 

r i H i 

I.SOO 

I6(HI 

1500 

I4(KI 

IKOO 

I.SIKI 

I SIHI 

I.SIHI 

I4IHI 

2 KHl 

ISIHl 

3 I IH I 

270(1 

32IH1 

21 IHI 

3 HKl 

19IH1 

34(K1 

2600 

Ift lHI 

27IHI 

29(HI 

441 HI 

2X00 

2(HH1 

2XIH1 

33IHI 

34IH1 

26IH1 

97 

11.349 

• S " 

X X I I 

140 

4(1 

120 

.14 

630 

ISO 

95 

41 

ft' 

, s 

I I " 

n 

IX 

t " 0 

U P G R A D I E N T 

W E 

M W - 2 A 

( E E ( E ) I 

6K7S 

7IIK0 

X6IHI 

64(KI 

7.1(KI 

2300 

I.KHHI 

I.SIHKI 

IIKHKI 

I I IHK l 

KKHHI 

X200 

941 HI 

X3IHI 

1)41 Kl 

14000 

11000 

n o i H i 

72011 

I20(HI 

99(H1 

I4IHKI 

12IHHI 

15IHHI 

IKIHHl 

I7IHH1 

94110 

9500 

6'HHl 

6.51 Kl 

67IHI 

9SIK1 

97 

II.3.1X 

2511 

520 

110 

XK 

•• s 

I.SIKI 

2K(K1 

3(HHI 

K,(KI 

HHHI 

T o 

440 

11(1 

160 

1 1 " 

14 " 

43 

L L S 

M W - . U 

(2 ) 

2K(K1 

27IHI 

23IK1 

791 HI 

41IH1 

79IHI 

36IHI 

29IHI 

19(H1 

22IHI 

S ' IK I 

3KIK1 

52IK1 

26(HI 

3K00 

260(1 

16(HI 

39(H1 

46(HI 

23(HI 

3SIHI 

24(HI 

4IHHI 

3KIK1 

4 7 0 0 

26IHI 

261H1 

2SIH1 

K l IH l 

39IHI 

97 

II.42K 

31 

70 

140 

34 

.54 

24 

3(KI 

I H I 

46 

HHI 

no 
19 

no 
2x 

S2il 

211 

HHI 

F 

5340 

51 HO 

SIIHI 

63(HI 

56IK1 

S.KKl 

5100 

6(HH1 

2X(H1 

4 I IR I 

491 HI 

6000 

4 ' (H I 

59(K1 

6SIK1 

43011 

51XH1 

5100 

S2IH1 

46IH1 

94 

0.177 

225 

15 

- SO 

5 0 

120 

2 6 0 

62 

790 

110 

14(K1 

54(1 

1.1(1 

45 

• HI 

I S 

7K 

7'1 

54 

'11 

SLVSWMF 17677.009'SLC5R036 
Copyright 2005 Kleinfelder, Inc. 

Page 14 of20 March 11,2005 



TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L N T E 

N i t ra te 

( o e 

N i t r i t e 

C M 

D A T E 

05 25 40 

05 2S 42 

06 IW 42 

04 30 42 

I I 14 42 

(W 2S 4 1 

12 ( 0 43 

01 07 44 

02 (W 44 

03 10 44 

IM 14 44 

05 3 1 44 

06 n 44 

0 - ' 2 7 44 

10 10 44 

06 | 1 4 S 

I 0 ( W 4 5 

( M 2 9 ' > 6 

11 OX 46 

OS 09 47 

1021 97 

05 (M 9K 

10 07 9K 

05 27 94 

10 n 9 4 

04 17 (HI 

10 I 4 (K ) 

(W 27 (U 

10 11 IU 

D6 (HS 02 

10 1X02 

iW 24 03 

K) 14 01 

04 20 04 

I I IX (W 

* / . de lects 

ff. o r v a r t s . d . / m e i R ) 

OS j s y o 

DS JX 42 

l ) 6 ( M 9 2 

04 10 92 

I I 14 42 

(W 2X 43 

12 03 43 

01 07 44 

02 (W 44 

03 10 44 

(W 14 44 

05 31 44 

06 22 44 

117 J? 44 

ID l O ' W 

Mf, 13 45 

K K W ' t S 

iW 24 4 ^ 

! 1 OX 46 

i)S 1)4 47 

ID J l 47 

05 (M 4X 

I 0 07 9X 

05 27 44 

10 1 1 4 4 

(M 17(H) 

ID | 4 ( K ) 

( W 2 7 D I 

10 11 111 

(HS 06 02 

ID IS 02 

'W 24 03 

K) 14 03 

'W : 0 04 

l l 1X04 

% d t l r c i s 

ff. o r \ a r ( L d . / m e a n > 

M U ' - 4 A 

( I A ( I ) ) 

0 24 

' 0(11 

(MM 

(l.(M 

0 02 

0.02 

< O.OI 

• O.Ol 

0 03 

0.02 

-• OOI 

0 0 2 

0 03 

0 02 

OOJ 

0.03 

0.01 

• 0 0 1 

0.02 

0 01 

II 0 4 l 

O.IO 

0.034 

D 020 

o.o.so 

• O.Ol 

O IU 

' O.OI 

0 17 

0.043 

64 

1.064 

<: OOI 

^ 0.01 

O.ot 
^ 0.01 

•- 1)01 

• (KM 

•- 0(11 

• ( I ' l l 

• ' M U 

(Mi l 

' D i l l 

( K l j 

• ' K l l 

(MlJ 

( M i l 

OOJ 

0.03 

(MW 

0.02 

0 0 2 

0 0 1 

' O.OI 

• ( M i l 

0 0 1 5 

• 11.01 

• OOI 

• 1)1)1 

• 0 1)1 

- 0 0 1 

< 0 0 1 

IX 

0 515 

0 02 

' (MU 

0 76 

- O.Ol 

0 02 

0 02 

0 02 

O.OI 

0.02 

O.OI 

0.04 

DOI 

0.06 

0 DJ 

IKI,S6 

0.044 

D.OP 

0.022 

• 0.01 

• 0.01 

' O.OI 

(MW 

0 10 

0 14 

71 

2 >XI 

• O.OI 

' O ' U 

D ' U 

DOI 

D ' U 

D D l 

• D.OI 

DO: 
D D I 

DO] 

O.DI 

O.ot 

• 0.01 

O O l 

(MIX 

0 0 1 

• 0 0 1 

(M) |2 

• 0.01 

• 0 0 1 

' OD I 

• 0 0 1 

• ( M i l 

• D D I 

24 

D97X 

DOU-NGRADIENT 

Wl 

M W - S A 

(10 4 45) 

(11 S 4 5 ) 

(12 I I 45) 

( 1 2 46) 

(4 24 46) 

(6 10 46) 

(7 2 46) 

(11 K 4 6 ) 

110 4 45) 

I I I x r S | 

i i : I I 9-;) 

( t 2 4 6 , 

(4 J9 4iSi 

(6 I I I 46 i 

1 " J 4 h , 

I I I X 4 6 , 

L L S ' 

M W - 4 A 

( E - 2 6 ) 

I 

• 1)01 

0.02 

• O.OI 

' . O.Ol 

• OOI 

' O.OI 

• D.OI 

- O.OI 

- O.OI 

- OOl 

o.ot 

^ OOI 

o.ot 

• 0 01 

0.02 

0..14 

0.01 

0.02 

0.05 

( 1 I I 

0 14 

D.D7 

IMU 1 

• 0.1)1 

' O.OI 

' OOIO 

• O.OI 

0.23 

0.063 

45 

1 6X1 

' O.OI 

- O.OI 

- O.OI 

' 0 01 

• 0.1)1 

• 0.01 

O.DI 

• ( I ' l l 

• O.ii l 

• D ' U 

• D ' ) | 

• D 'U 

' OOI 

D.'U 

• OIU 

0.02 

0.02 

• O.OI 

O.Ol 

• OOI 

- OOI 

• O.OI 

• OOI 

• D.OI 

' DOI 

' D ( I |D 

• DD I 

• D.OI 

- IMU 

7 

N D 

M U . 7 A 

(E-25) 

I.O 

' IMU 

• 0.01 

- (LOI 

•- O.OI 

- O.OI 

- O.OI 

•• O.OI 

' O.OI 

• O.OI 

O I U 

0 03 

•• O.OI 

0 02 

' OOI 

0.02 

0 02 

O.OI 

' O.OI 

0 02 

(MIX 

11 14 

0 0 1 4 

0.16 

- O.ot 

0 0 2 0 

• O.OI 

0.02 

0 0 5 1 

41 

1.406 

' OOI 

- OOI 

- O.OI 

• ( ) 0 I 

D.OI 

• DOI 

• D ' U 

• D i l i 

• D.DI 

O.IM 

0(11 

- D D l 

D D l 

D.OI 

• 0 0 1 

• 0.01 

0.01 

0.02 

0.01 

• O.Ol 

• 0 01 

' OOI 

O.Ol 

• (MU 

0 0 1 

' (MU 

(MU 

O O l 

21 

N D 

M W 4 A 

( E 2 7 ) 

OOI 

0 .01 

• O.OI 

' O O l 

• OOI 

' (LOI 

• (MU 

0 Ot 

•- (l.Ol 

• O.OI 

0 .01 

0 0 2 

- 0 01 

- OOI 

0.03 

O D I 

• O.Ol 

• OOI 

0.03 

O.OIS 

0.14 

0.03 

• 0.1)1 

0 02 

• D.DI 

oo.to 

0.011 

O O l 

' 0.01 

41 

1 J(M 

- O.OI 

- O.OI 

• O.OI 

• OOI 

O.OI 

0 0 1 

• D.DI 

• DOI 

D.ll l 

0.01 

o u t 

• D D I 

' OD I 

(MU 

' ( M l ! 

0.02 

(MW 

(MW 

IMU 

• OOI 

- O.OI 

• OOI 

0.015 

' IMU 

OOI 

' IMU 

- OOI 

(I o23 

D06S 

21 

N D 

M W - I A 

( E T ^ ) 

• OOI 

^ OOI 

- 0 01 

0.02 

•• O.OI 

• O.OI 

• O O I 

^ O.Ol 

- 0 01 

• 0.01 

• 0.01 

•• O.OI 

0.02 

- 0.01 

0.02 

0.02 

0.02 

0 03 

• O O l 

- O.OI 

O.OI 

0.44 

0.042 

' O.OI 

' OOI 

D.IKS 

• O.OI 

• O.OI 

O.OI 

0.O2 

'- O.OI 

14 

2 642 

• 0 0 1 

<• O.OI 

•: 0.01 

O.OI 

•• 0.01 

> OOI 

' O O I 

• O O I 

• (MU 

• D D I 

• (MU 

• IMU 

• ( M i l 

' I ' l l 

• IMU 

• O ' U 

(MU 

< ( M i l 

0 02 

OOI 

• O.OI 

' OOI 

•̂  0.01 

OOI 

• 0.01 

• 0.01 

O.Ol 

0.01 

• 0.01 

0.01 

0.014 

14 

N D 

UPGRADIENT 

W E 

M W . 2 A 

( E E ( E ) ) 

-̂ O.l 

• D.l 

0.24 

0 04 

• 0.01 

• O O l 

• O.Ol 

• O.OI 

• O.OI 

• 0 0 ) 

0.03 

• O.Ol 

O.IS 

O.OJ 

0 22 

0.06 

0 X 0 

0 15 

D.06 

0.02 

O I U 

0.05 

0.06 •< 

OOIO 

0 071 

0 029 

D.KHt 

' O D I 

• OOIO 

0.020 

0.27 

0.1 

62 

1 s j o 

0 05 

O.OJO 

•• O.Ol 

< (LOI 

• O.OI 

^ 0 . 0 ! 

• OOI 

- OOI 

• D O I 

- D ' U 

' I K U 

• D D l 

IMU 

• i i ' U 

• D.'U 

- OOI 

• D D l 

' ) (W 

• D.OI 

D(W 

0.04 

•• O.OI 

0.02 

•- O.OI 

• D.OI 

' ' K U 

DOI 

D.OI 

• 0.01(1 

' i K U 

• D D l 

' D D I 

10 

N D 

L L S 

M W - . 1 A 

(2 ) 

O . n 

' OOI 

0 02 

- O.OI 

' OOI 

•- OOI 

^ O.OI 

• O.OI 

• O.OI 

^ O.OI 

• O.OI 

0.03 

0.02 

0.02 

' OOI 

0.03 

0.(W 

• D.OI 

0.12 

O.OI 

0 05 

0.072 

0.027 

0 022 

D.0.1(1 

• D.OI 

OOI 

O.OI 

o.ox 

0.0X2 

45 

1 014 

< O.OI 

< O.OI 

' O.OI 

- (M) l 

< OOI 

O.OI 

• OOI 

• OOI 

OOl 

D.OI 

D ' U 

( K U 

• I K U 

O D j 

DOI 

• D.OI 

O.OI 

0.07 

• ( ) .0 | 

0.03 

0.04 

- O.OI 

OOI 

' O.OI 

-•• O.OI 

DOI 

• O.OI 

0 60 

• O.OI 

• DOI 

17 

N D 

F 

0 KH) 

- O.IOO 

o.tx 

0.25 

0.03 

O.OS 

0.02 

3 20 

0 52 

0 P 

0.07 

0 13 

0.26 

0.14 

0.016 

0..1(HI 

(1040 

n.060 

0.24 

0.12 

44 

2 164 

(M)S 

• 0.01 

< O.OI 

' D.OI 

' OOI 

D.OI 

' OOI 

' O.Ol 

0.09 

• 0.01 

0.02 

- 0.01 

•• 0.01 

•• 0.01 

0.022 

0.012 

' I .OtO 

O.tHSO 

0.052 

0.0X3 

44 

l.(»60 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L Y T E 

PI teno t ics 

C o * 

.Sul ra te 

c « 

D A T E 

0 5 25 4 0 

0 5 2H 42 

(tfi (M 92 

0 4 3 0 4 2 

11 14 42 

0 4 2S 4 3 

12 0 3 9 3 

0 | 0 7 4 4 

02 (M 4 4 

0 3 Kl 4 4 

(M 14 4 4 

0 5 11 V4 

(KS 22 4 4 

07 27 4 4 

10 10 4 4 

0 6 13 V5 

10 IM 4 5 

0 4 2 4 4 6 

11 OK % 

0 5 0 4 47 

10 21 4 7 

()S fW 4X 

I 0 D 7 4X 

OS J 7 4 4 

10 1 1 4 4 

(W P ( H ) 

10 | 4 ( K ) 

( W J 7 0 I 

ID II (U 

0 6 0 6 0 2 

Kl | x 02 

(M 24 0 3 

ID 14 0 3 

(M 2 0 0 4 

I I IX (M 

% d e t e c t ! 

ff. o f \ a r ( i . d . / i n e a n ) 

(L^ 25 4 0 

l)S J S 42 

0 6 (W 42 

0 4 t o 4 2 

n 14 92 

0 4 2K V3 

12 0 3 4.3 

n i f l 7 * M 

( ) J ( M * M 

0 1 10 V4 

0 4 14 4 4 

OS \ \ 4 4 

0 6 22 4 4 

0 " 27 9 4 

ID 10 4 4 

'16 1 1 4S 

10(14 4S 

' )4 J 4 4 6 

1 1 DX 4 ^ 

0 5 (19 4 -

I D J I 4 ^ 

0 5 IW 4X 

I 0 0 7 9S 

0 5 27 V4 

10 1 1 4 4 

0 4 17 IKI 

ID 14 (Kl 

( W 2 7 0 I 

10 II 01 

0 6 0 6 02 

ID IS 02 

'W 24 0 1 

10 14 0 3 

0 4 20 IW 

l l IS (W 

% d e t e c t * 

ff. o r V a r ( t . d . / i i w i n ) 

M W - 4 A 

( I A ( I ) ) 

0 . 0 5 

<• 0 . 0 5 

• D.()5 

s D O S 

- 0 . 0 5 

•• 0 0 5 

- OOS 

• 0 0 5 

• 0 0 5 

•- 0 OS 

• 0 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 0 5 

• 0 0 5 

0 . 1 1 

• 0 . 0 5 

0 ( | S 

• ( K i s 

0 0 5 

O.OS 

• O O S 

• 0 0 5 

< 0 0 5 

4 

N D 

.t(K) 

2.10 

3.1(1 

1 4 0 

2 3 0 

2 4 0 

t(H) 

10(1 

J 6 0 

ISO 

35(1 

l t d 

U D 

16(1 

J t D 

2 4 0 

i(M) 

3(HI 

1{H1 

1 0 0 

2X0 

2 4 0 

2 4 0 

2 6 0 

2 7 0 

J 5 0 

2 6 0 

2 5 0 

IXD 

2 6 0 

47 

0 . P 6 

- 0 . 0 5 

• D.ILS 

• 0 0 5 

• DOS 

• D.(LS 

• 0 . 0 5 

• 0 0 5 

• DOS 

• I K ) 5 

0 0 5 

1 ) 2 6 

• 0 0 5 

• DOS 

D.05 

0 0 5 

• ( 1 0 5 

• 0 . 0 5 

• O.OS 

• 0 . 0 5 

<; 
N O 

ISD 

4^ ' ) 

4 ' ; D 

43D 

4S() 

2 1 " 

VX'I 

: K I 

: x D 

^V) 

4 3 0 

150 

3.so 

3 s o 

1X0 

3 2 0 

KH) 

4 | 0 

U D 

4 2 ' ) 

3XD 

ISO 

t(Hl 

3 6 0 

4 6 

0 \ M 

D O W N G R A D I E N T 

W L L S ' 

M W - 5 A 

( K » 4 4 5 ) 

I I I H 9 5 l 

( 1 2 I I 9 5 i 

( 1 2 4 6 , 

(4 2 4 461 

(6 1 0 9 6 1 

( - 2 V 6 ) 

( I I H 4 6 ) 

' I ' l 4 4 5 ) 

( I I X 4 S ) 

1 1 : 1 1 451 

1 1 2 4^1 

14 : 9 'liSi 

, 6 ID 4f,i 

i ~ : ' ' 6 , 

i l l ^ 4 / , l 

M W - A A 

i E - U ) 

- O O I 

•• 0 0 5 

• 11.05 

• 0 0 5 

• 0 0 5 

0 0 5 

• D 0 5 

• D.OS 

^ 0 0 5 

0 0 5 

• 1105 

• 0 0 5 

• DOS 

• 1105 

• DOS 

0 41 

DOS 

• 1 )05 

• 1MI5 

OOS 

• (1.05 

0 0 4 S 

' 0 0 5 

^ 
N D 

I4S 

4X0 

4 0 0 

41K) 

XM) 

4 t o 

4 5 0 

4 0 0 

U ' l 

4SD 

J ID 

IS. , 

4.-(l 

J t 'l 

3 1 " 

IDO 

4S0 

3.10 

3 5 0 

350 

l.so 

3 2 0 

31K) 

4IH) 

340 

140 

3X0 

360 

240 

.160 

4 ^ 

0 165 

K m ' - 7 A 

( E - 2 5 ) 

• O.OI 

•• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 OS 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

•• 0 . 0 5 

- 0 0 5 

0 . 0 5 

0 0 5 

• 0 0 5 

- 0 . 0 5 

0 . 0 7 

• 0 0 5 

O.OfX 

• DOS 

0 . 0 5 

• 0 0 5 

• 0 . 0 5 

• 0 . 0 5 

4 

N D 

3 4 6 

4 1 0 

4 5 0 

.1*XI 

.140 

WO 

4 5 0 

451) 

4 0 0 

4511 

4 0 0 

K l ) 

41(1 

J 6 0 

MD 

3(Hl 

4 1 0 

3 3 0 

ISO 

3 5 0 

l.so 

.t(H) 

t j o 

.140 

3 4 0 

ISO 

3 1 0 

24D 

120 

97 

o . J o i 

M W - « A 

( E 2 7 ) 

' O O I 

' 0 . 0 5 

• 0 0 5 

M W - I A 

( E T - O ) 

• 0 . 0 5 

-• 0 . 0 5 

s. 0 0 5 

^ 0 0 5 

• 0 . 0 5 ^ 0 . 0 5 

• 0 OS 

• 0.(LS 

- 0 . 0 5 

0 . 0 5 

- D O S 

- 0 . 0 5 

• 0 0 5 

• O.OS 

0 . 0 5 

• 0 0 5 

• D.05 

0 . 2 5 

• 0 0 5 

0 . 0 5 

• 0 . 0 5 

• 0 0 5 

' D O S 

• 0 . 0 5 

• O.OS 

• 0 . 0 5 

4 

N D 

: 4 s 

3 5 0 

.160 

3.tO 

JXO 

3 4 0 

3 5 0 

3 1 0 

3SD 

4S(i 

4(H| 

1X0 

IX'I 

IX', 

2x(i 

J4D 

3 x 0 

3.10 

1.10 

1.10 

3 2 0 

6(KI 

140 

3x11 

2.so 

t o o 

3 2 0 

3 1 0 

2 2 0 

.160 

4 7 

O.JP> 

• 0 . 0 5 

• O.OS 

- 0 . 0 5 

' 0 . 0 5 

- 0 0 5 

' 0 . 0 5 

• 0 0 5 

• 0 0 5 

• 0 0 5 

• 11.05 

• O.OS 

0 . 0 5 2 

• 0 .04" ' 

• 0 . 0 5 

• 0 . 0 5 

• O O S 

• o . ' )5 

• 0 0 5 

- 0 . 0 5 

• 0 . 0 5 

4 

N D 

6 6 

IXD 

160 

l .so 

130 

1.10 

3 3 0 

140 

150 

JSD 

160 

4SII 

14D 

S<:'i 

22 ' ) 

LSD 

IMI 

"•DD 

3X0 

7 5 0 

5 ^ 0 

6 2 0 

5X0 

5 2 0 

5'H) 

4 2 0 

WK) 

6X0 

•'(H) 

5.SO 

s ^ o 

4 7 

0 . 5 1 5 

L T G R A D I E N T 

W E 

M \ \ - 2 A 

( E E ( E ) ) 

*• 0 . 0 2 

0 1X0 

• 0.115 

0 . 0 5 

• 0 . 0 5 

• O.05 

• (MIS 

• 0 . 0 5 

- 0 . 0 5 

- ' ) . 05 

• 0 0 5 

• (Ll)5 

• O.OS 

O.OS 

1) 0 5 

• D O S 

0 . 0 5 

0 . 0 5 

0 0 6 

0 0 5 

• 0 0 5 

0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 0 5 

• OOS 

4 

N D 

3 6 0 

i s x 

6.XII 

7(H) 

6X0 

160 

12(H) 

.t4(H) 

|X(H1 

16(K1 

I2IKI 

VXD 

|6(HI 

IIDO 

JWID 

IKHI 

16'HI 

16(H) 

t 5(K) 

17(H) 

2(KK) 

2.100 

22(Kl 

22(Hi 

2.S(H) 

22(H) 

1 X(HI 

1.6(H) 

I.IHH) 

I.IIK) 

I6'HI 

I4(HI 

4 7 

(1.404 

L L S 

M W - 3 A 

( 2 ) 

* 0 . 0 5 

•- 0 0 5 

• 0 0 5 

• 0 . 0 5 

• 0 . 0 5 

• 0 . 0 5 

- ( K | S 

• ( 1 0 5 

• DOS 

- O.OS 

0 OS 

- O.Ol 

• ') 0 5 

0.1)5 

• 0 . 0 5 

- 0 0 5 

0 0 5 

• 1 ) 0 5 

0 . 0 5 

O O S 

• 0 . 0 5 

• 0 . 0 5 

• 0 0 5 

• 0 . 0 5 

0 

N D 

2 4 0 

2,K. 

170 

4(H) 

XIO 

26(H) 

KXO 

5X0 

4 0 0 

2(HI 

n o D 

-'.ID 

X4(l 

9 5 

4 3 0 

:iH) 

6 3 0 

3 5 0 

7(K) 

2K0 

2.SO 

2 2 0 

4 2 0 

2 5 0 

7SD 

KKl 

ISO 

3 7 0 

2(KH) 

4X0 

4 7 

0 9(Kl 

F 

• 0 . 0 2 0 

0 6 1 0 

r- 0 . 0 5 

• 0 . 0 5 

0 . 0 5 

(I 0 5 

- 0 0 5 

11.05 

0 0 5 

• 0 . 0 5 

• 0 0 5 

().(l5 

II .2J 

• 0 0 5 2 

D.05 

• D O S 

- 0 0 5 

• 0 . 0 5 

0.(LS 

0 . 0 5 

6 

N D 

4 7 5 

f U 

5 1 0 

I3iH) 

4 6 0 

601) 

5 5 0 

I5(KI 

7.S() 

6.1(1 

6 0 0 

7 2 0 

.S6() 

5 2 0 

55(1 

3X0 

3.so 

3 7 0 

2 7 0 

24i) 

4 4 

0.5.14 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L N T E 

T D S 

C o e 

T ( ) f 

f o 

D A T E 

0 5 2K 92 

0 6 IM 92 

0 9 10 92 

I I 19 92 

IM 2K 9 3 

12 0 3 9 3 

111 0 7 9 4 

0 2 IM 9 4 

0 3 10 9 4 

0 4 19 9 4 

OS l l 9 4 

(16 22 9 4 

0 7 27 9 4 

HI 10 94 

0 6 13 9 5 

t o 114 9 5 

I M 2 9 9 6 

1 I IIK 9 6 

0 5 0 9 9 7 

10 21 9 7 

OS 0 4 9X 

111117 9K 

0 5 27 9 9 

III 13 1)9 

IM 17 (HI 

III I 9 IHI 

( M 2 7 I 1 1 

HI II 0 1 

0 6 0 6 0 2 

HI 1 X 0 2 

0 4 2 4 0 3 

HI 14 0 3 

0 4 20 IM 

I I I K 0 4 

• / . d e t e c t i 

(T o r V a r ( i . d . / n e n i ] 

l is 2 5 9 0 

0 5 2 x 92 

0 6 0 4 92 

(19 3(1 92 

I I 19 92 

IM 2K 9 1 

12 0 3 9 3 

111 1)7 9 4 

0 2 IM 9 4 

0 3 Kl 9 4 

0 4 19 9 4 

0 5 31 9 4 

0 6 22 9 4 

i r 27 94 

111 HI 9 4 

0 6 11 9 5 

10 0 4 9 5 

0 4 29 96 

1 1 OX 96 

OS (I'l 47 

111 21 47 

IIS 0 4 4X 

HI 0 7 'IX 

0 5 27 9 9 

111 13 4 4 

0 4 1 7 (HI 

1(1 14 (HI 

(M 2 7 111 

HI 11 (II 

Oft Oft 112 

111 1 X 0 2 

0 4 24 III 

HI 14 0 3 

(M 2 0 0 4 

II IX IM 

% d e l e c t i 

IT. o r \ ' a r ( s . d . / m c i n ) 

M W - t A 

( I A ( I ) ) 

KS(KI 

HtOO 

K6(H1 

H3(K1 

7.S(HI 

7X1H) 

'6IHI 

7 4 0 0 

X600 

74(H) 

K20(l 

77IK1 

KlIHI 

K4(K1 

KKKI 

X(HHI 

79(H1 

77(H1 

x3(Hi 

<S(HI 

X5(HI 

X2IHI 

X9IHI 

7 9 0 0 

KXIHI 

74'HI 

KlOO 

76(HI 

7'MHI 

7IHK1 

9 7 

11.056 

5 I 

• I.O 

-- I 0 

• I .o 

< I I I 

• 1.(1 

• I I I 

- I 0 

• 1II 

• 1 0 

• I I I 

• 1 " 

• 111 

11I 

• 111 

• 111 

• 1 ll 

• 111 

1 

10.0 

• 1 (1 

• 1.0 

1 2 

S.K 

7 S 

4 .1 

7 6 

2.x 

4 2 

1 1 

11 

1 . I I I 

D O W N G R A D I E N T 

W l 

M W - S A 

12IHHI 

t2IHHI 

1 HHHI 

I2IKHI 

IIIKHI 

I4(KH1 

I.KHHI 

n iHHI 

I I'HKl 

13IHH1 

I3IHHI 

120011 

I2IHH1 

11IHHI 

1 HHHI 

1HKHI 

1 .lIKHI 

1 SIHHI 

n iHHI 

n iKHI 

13IHHI 

I6IHHI 

1 SIHHI 

13IHHI 

9 6 

O.IIHI 

I 11 

1 n 

• t n 

1 . " 

• 1 II 

1 11 

I II 

1 II 

1 11 

• 1 11 

1 " 

• 1 0 

2 — 

2.0 

I.K 

1.0 

1.0 

• 1 0 

• 1 0 

1 1 

1 9 

• 1 " 

1 s 

• 1 

21 

N D 

III 9 951 

11 H 9 S l 

12 I t 9 5 l 

1 2 961 

4 29 ' ) 6 | 

6 HI ' ) 6 | 

' 2 961 

11 K 961 

III 9 451 

II X 4 S i 

12 I t 9 5 , 

1 2 9 6 , 

4 24 4 6 , 

6 Hl ' l f t i 

- 2 4ft, 

1 1 X 4 6 , 

L L S ' 

M W - i A 

( E - 2 « ) 

5 9 1 0 

1 3(HH1 

n o i H i 

IIIHH) 

I2IHH1 

I3IHHI 

I2IHKI 

I2IKHI 

I3IIIHI 

1 .HHHI 

12(KK1 

t2IHHl 

13IHH1 

t2(HHl 

12(HH1 

I2IHH1 

1200(1 

MOOO 

I2IHHI 

IIIHKl 

IIKHKI 

1 HHHI 

I3IKKI 

I.KHHI 

1 tlHHl 

n iHHl 

LKHHl 

IftlHHl 

1 SIHHI 

1 KHHl 

9 7 

0 . 0 9 5 

2 4 

1 0 

I 0 

I 0 

• I I I 

• I I I 

• 1.0 

• l .n 

• 1 11 

• 1.11 

1 0 

1 (I 

• 1 " 

5 " 

1 2 

• 1 (1 

• 1 (1 

• 1 . " 

• 1 — 

IS.n 

2 5 

• l .n 

• 1 0 

1.0 

1 0 

• t o 

1 '1 

•• 1.0 

1 0 

• 1 

14 

N l ) 

M W - 7 A 

(E-JS) 

1 2 9 0 0 

1 .KHHl 

1 KKHl 

12(KHI 

I2IKHI 

I2(I(K1 

I2IHK1 

12(HK1 

13IHH1 

I2IHKI 

I3IHH1 

12IHHI 

12IKHI 

t2IKHI 

t2IKHI 

12IKHI 

I2(KHI 

I2(KH1 

I2IHHI 

I2IHHI 

4 4 0 0 

I.KHKl 

I2IHH1 

IIHHHl 

t2IHHl 

13IHH1 

1 4 0 0 0 

n o i H i 

I20IHI 

9 7 

0 . 1 3 7 

1.2 

• I 0 

1 0 

• 1.0 

• 1 0 

1 0 

1.0 

1 0 

1 11 

• 1 " 

• 1 11 

• 1 " 

- 1 " 

2 " 

1 4 

1 0 

• 111 

• 1II 

l * . « 

2 0 

1 4 

• I 11 

I ' 

I 5 

• l .n 

1 I 

1 '1 

• 1 0 

2 K 

1 

}> 

0 4 I S 

M W - I A 

( E 2 7 ) 

9.1(H1 

9SIK1 

45IK1 

9SIH1 

9 KHl 

91(HI 

9IIHI 

9(HH1 

9XIHI 

9 2 0 0 

HHHHI 

99(HI 

t l lHHl 

lOOlHI 

IIHHHl 

IIHKHI 

96011 

IIHKHI 

IIOIHI 

IIHHHl 

'16IHI 

1IIHHI 

12IHKI 

1 HHHI 

92IHI 

HHHHI 

11IHH1 

t3lHHl 

I2IHH1 

99(H1 

97 

0 . 0 4 7 

0 6 

• 1.0 

• 1.0 

• 1.0 

• I I I 

• I 0 

• 1 II 

• 1 0 

1 11 

• 1 0 

• 1.0 

1 11 

• 1 0 

1 0 

1 0 

1.(1 

1 0 

' 1II 

4 ' " 

1 11 

' 1 11 

• 1 0 

1 4 

1 11 

• MI 

• 1 0 

1 2 

1.4 

• 1 0 

• 1 

111 

N D 

M W - I A 

( E T - O ) 

3(HHI 

3 3 0 0 

140(1 

3 1 0 0 

32(Kl 

17IK1 

I IOO 

131KI 

14(HI 

IKHl 

46(H1 

3 KHl 

52(HI 

S3(HI 

6(KHI 

4.1IHI 

65(HI 

' I I H I 

67IKI 

62011 

5XIH1 

SXIKl 

S6IH1 

59(HI 

5'HHI 

ft6(Hl 

66(H1 

74(H1 

7 ' (HI 

S4(H) 

9 7 

0 . 2 9 9 

10 

• l . n 

1 0 

• 1 0 

• I.O 

< I 0 

1.7 

' l .ll 

I 0 

I '1 

• 1 11 

2 x 

. 1 II 

1 II 

.' 6 

• l .n 

6.11 

1 4 

I 3 — 

6 0 

5 4 

I . l 

9 . 1 

2 ' l 

1 2 

4 6 

9 1 

14(1 

12 

2 9 

6 6 

1.090 

U P G R A D I E N T 

WE 
M W - 2 A 

( E E ( E ) ) 

t 2 4 7 X 

12.S(HI 

IftlHHl 

1 SIHHI 

IftlHHl 

SIIHI 

IHIHHI 

2IHKHI 

2 KKHl 

2IHKHI 

2IIKHI 

16IHKI 

2IKHK1 

17IHHI 

2IIHH1 

25IHH1 

21 OOll 

2.5(HH1 

I KHHl 

2(HHHI 

I4IHHI 

24(HH1 

2IHHHI 

29(HHI 

ItOIHI 

12IKKI 

1X000 

2IKHHI 

UOIKl 

t6IHKl 

t.llHKl 

IIIHHI 

9 7 

O.IOI 

0 5 1 

0.1911 

Hl.O 

• 1 0 

• 1 0 

^ I I I 

• I I I 

• 1 0 

• 1 (1 

1 " 

1 (1 

1 ." 

2 7 

• 1 1, 

X n 

• 1 " 

l.X 

2.4 

4 ' l 7 

I 5 

6 * * . 

5 n 

1 6 

• l.ll 

9 . 3 

2 2 

5 7 

2 .6 

1.1 

1 3 " 

6 5 

3.3 

55 

I 6 ' 6 

LLS 
M W - . 1 A 

( 2 ) 

S.SIHl 

SIIHI 

SIHHI 

IKIHKl 

H60d 

IKIHHl 

76(K1 

5KIKI 

xSIKI 

4.SIK1 

12IHHI 

K3IH1 

KSIHl 

4.SIHI 

6')IHI 

46(HI 

7IIHI 

66(HI 

91IKI 

SIHKl 

45011 

4 4 ( 1 " 

7IHH1 

SIHHI 

9 6 0 0 

5 4 0 0 

5.100 

5 6 0 0 

t'HHHl 

S7IHI 

9 7 

0 . 5 2 9 

K.O 

• 1.0 

. I.O 

' 1.0 

1 3 

1 5 

• 1 0 

• 1 0 

1 '1 

• 1 (1 

1 K 

• l . n 

1.0 

1 11 

1 11 

• I . " 

I 11 

. I 11 

1 . . . 

I 0 

• 1 0 

- 1.0 

1.2 

6.4 

7.0 

t.ll 

911 

IIKI 

K 9 

• 1 

34 

1.2.5(1 

F 

9 4 4 0 

9 3 2 0 

X9IHI 

t2lHHl 

HHHHI 

IIHHHl 

94(H1 

IKKHI 

57IH1 

K'Hlll 

IIHKHI 

9 IIHI 

KIHHl 

92(H1 

9 4 0 0 

IIIHI 

1 IOOO 

I2IHHI 

HHHHI 

KHIKI 

9 4 

0 2 7 9 

1.270 

1.210 

• 1.0 

4 1 

I 2 

I 4 

I 4 

2 1 

IX.O 

5 .0 

4 0 

3.1 

2 .0 

1.1 

5 9 

1.3 

I 2 

I X 

3 9 

• 1 

X9 

i o n 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

ANALVTE 

VOfs 

H E L D 
MEASUREMENTS 

pH 

DATE 

OS 25 9(1 

OS 2H 92 

Oft IM 92 

09 ,10 92 

It 19 92 
IM 2x 93 

12 0191 

01 07 94 

02 IM 94 

03 HI 94 

04 19 94 

OS 31 94 

06 22 94 
07 27 94 

111 10 94 

06 13 95 
HUM 95 

IM 29 96 

11 OX 96 
OS 09 97 

HI 21 97 

05 114 9K 

11107 9K 

OS 27 99 

III 13 99 

04 17 IHI 

111 19 IHI 

04 27 III 

III I I 111 

06 06 112 

III 1X02 

04 24 03 

HI 14 03 
(M 2(1 IM 

11 IXIM 

OS 25 90 

OS 2X 92 

Oft 04 92 

09 .10 92 

I I 19 92 

(M 2H 93 

12 03 93 
01 07 94 

02 (M 94 

03 Kl94 
04 19 94 

OS It 94 

06 22 94 
0 ' 27 94 

to 10 94 

Oft I I 'IS 

10 114 95 

'M 24 96 

1 I OX 96 

"5 09 97 

10 21 97 

lis 04 9K 

1007 9X 

05 27 44 

to 13 99 
(M 17 (HI 

to 19 IHI 

IM 27 01 

10 1 I III 

06 06 02 
to IX 02 

IM24II1 
to 14 03 

04 20 04 

t l IKIM 

MW-4A 

( lA I IM 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

aMND 

allND 
al lND 

al lND 

al lND 

al lND 

al lND 

7.5 
76 

7.ft 

7.5 
76 
7 3 

7 s 

7 3 

74 

74 

NA 

-.5 

- ^ 
" 6 
7 5 

7.3 

6 ' 

7.0 

7.62 
7 K2 

7.64 

7.5 

7 I 

X.53 
s K9 

7 X ' 

7 5 

7 32 

X43 
XOl 

DOWNGRADIENT 

W l 

IVIW-SA 

al lND (10 9 951 
I l t X 951 

(12 t l 9Si 

l l 2 961 

14 29 961 

16 10 961 

l ' 2 ' ) 6 | 

al lND i I I X 9 f t i 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

73 11114 45, 

7 4 l i t X 451 

7 2 1I2 11 4Sl 
7S (1296 , 

" I '4 24 'lft' 

'.3 '6 I " 46, 

" 4 , ' 2 ' 1 6 , 

- S 1 I 1 X 461 
7 5 

6.7 

6.9 

7 1 

7.X2 
76 

7.42 

7.32 
6.x 

7.75 

7.3K 
7 X 

7 17 

7.24 

X 24 

7 74 

L L S ' 
MW- tA 

(E-2«) 

al lND 

al lND 

atlND 

al lND 

al lND 

al lND 
al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 
al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

7.1X 

7 f 
6.9 

7.3 
7.6 
7 ^ 

7 2 

7.4 
7 1 

7 1 
- 1 

' 4 
~ 1 

' 6 

7.2 
6 4 

6.7 

6.6 

7.31 

7 62 
691 

7 27 
6.x 

X I I 
7..1K 
7 77 

" l l 
7 11 

s.t 2 
7x 

MW-7A 

(E-2S) 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 
al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

' to 

7.5 

7.2 
7.4 

7.5 
74 
7.1 

' 1 
7.4 

'.4 
" 4 

7.4 

- 2 
7 1 

' 2 

'." 
6.4 

6.x 

7.2K 

7.44 

7 17 

67 

K44 
1.29 

7.72 
7 25 

737 

K n 
K.II9 

MW-tA 

(E27) 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

all ND 

atlND 
al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

a l lND 

al lND 

al lND 

al lND 

al lND 

7.IIK 

7.5 

7.2 

7.4 

7.5 
74 

7.4 

74 

7.4 
7.1 

7 4 

' 4 
- t 

' 3 

7 1 

7 1 

6 4 

6.9 

7 22 
7.19 

7.IW 

7.19 
67 

K 6'l 
7.57 

7.91 

7 2 

7.14 
K 25 

' IK 

MW- IA 

(ET-O) 

al lND 

al lND 

al lND 

atlND 

al lND 

al lND 

al lND 

atlND 

al lND 

atlND 

atlND 

atlND 

al lND 

atlND 

atlND 

al lND 

al lND 

al lND 

al lND 

atlND 

al lND 
al lND 

al lND 

al lND 

al lND 

7 5 

7 X 

7.5 
7.6 

7.6 

7.6 

7 I 

7.5 
7 4 
7.6 

6.6 

' 4 

' 4 
" 4 

- 5 
' 4 
-.2 

' I 
6.9 

7.42 

7.25 
7 I I 

7.43 

6.6 
S74 

S.K I 
7 95 

7.57 

7.2 
7.56 

7.17 

UPGRADIENT 

WE 
MW-2A 

(EE(E)) 

a l lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

aOND 

a l l N D — • 

a l lND 

al lND 

al lND 

al lND 

al lND 

al lND 

a l lND 

al lND 

al lND 

al lND 

al lND 

7 5 

7 4 

7.11 

6.S 

6.9 

ft 9 

6.9 

6.4 

6 X 

6 9 

6 6 

NA 
6 X 

6 X 

6 ' 

6 9 

6.6 

6 S 

ft.6 

7.IM 

7.02 
6.XK 

6.63 

6.S 
' 52 

5 41 
7 19 

7 I I 
6.KI 

6.K9 

7.43 

LLS 
MW-JA 

(2) 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 
al lND 

al lND 

7.5 
7.4 

7.4 

7.6 

7.5 
7.3 

7.4 
75 

7.5 

' .1 

NA 
' .s 

7.4 

'.' 
' 2 
7.2 

6 K 
6.K 

7.14 

7 72 

6.K4 

7.56 

7.0 

K 75 

6.02 
7.91 

7 64 

7.39 

7 33 

X 12 

F 

al lND 

al lND 

al lND 

al lND 

al lND 
al lND 

al lND 

atlND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

al lND 

NA 

loluene 

al lND 

lolucne 

al lND 

7..SH1 

7..SIH) 

7.5 

7 1 

7 1 

7 1 

6 9 

7 3 

7 49 

7.31 
6.X9 
7 IS 

67 

K X4 

6.31 

7 33 
6.62 
791 

'.01 
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TABLE 3 
SUMMARY OF RECENT ANALYTICAL RESULTS (mg/L) 

May 1990 through November 2004 

A N A L V T E 

Temperature 

Conduc l i s i t y 

D A T E 

OS 25 90 

IM 2K 93 

12 03 9 1 

01 07 94 

02 IM 94 

03 t o 94 

(M 19 94 

OS 31 94 

06 22 ' M 

11' 27 94 

I I I 10 94 

06 13 95 

10 04 95 

I M 29 96 

1 1 OK 96 

I 1 5 I W 4 7 

10 21 97 

I I S I M 9 X 

10 07 9X 

115 27 99 

HI 13 99 

04 17 Oil 

HI 19 00 

IM 27 01 

10 I I I I I 

06 116 112 

I I I IK 02 

IM 24 0 1 

H I 1 4 0 1 

04 20 04 

11 1X04 

05 25 90 

OS 2X 92 

I I 19 92 

I M 2H 93 

12 03 93 

I I I 07 94 

02 ( M 4 4 

111 10 94 

04 19 94 

OS 11 94 

06 22 94 

0 7 2 7 9 4 

10 10 94 

06 13 95 

H U M 95 

(14 29 96 

11 OK >I6 

05 IW 97 

10 21 97 

l is 04 4X 

HI '17 4X 

"S 27 49 

1 " 1 1 4 9 

04 |7 IHI 

1 " 19 110 

04 27 Il t 

HI I I I I I 

06 Oft 02 

111 IK 02 

I M 24 111 

t o 14 03 

IM 20 IM 

I t I K I M 

M W - 4 A 

( l A ( l ) ) 

n.x 
13 0 

1 2 ' 

t i l l 

14.1 

1 5 4 

15 0 

1 6 4 

16.2 

15 X 

N A 

13 0 

14.7 

\̂ .̂  
l y * 

IS.X 

14.4 

15 4 

16.7 

IX.1 

12 9 

IS I 

20.14 

13.6 

20 9 

19.2 

19 6 

17.9 

17.4 

IS .x t 

1.54IHI 

14.0 

15 4 

14.1 

1 1 7 

14.9 

15 2 

14.4 

15.1 

14.1 

N A 

1 4 7 

1 4 5 

1 4 7 

12 4 

I - ' : 

1 6 7 

21 1 

2i l X 

19.4 

21.4 

211.ft 

I S S 

211.3 

13.x 

I4.ft 

14.5 

I 4 X 

L i f t 

14 I 

15.11 

14.7 

1 3 ' 

t2.K 

13 6 

16.1 

1K.4 

14.4 

I4.K 

14.4 

1 1 2 

15.3 

16.3 

16.6 

12 2 

17 1 

1X 02 

1 4 6 

I 7 X 

17.7 

Ift ft 

17.9 

16.1 

13.13 

21 X 

2^ 9 

21.2 

21 4 

21.5 

22.1 

21.6 

21.6 

1X3 

2 S 4 

26 2 

i | 1 

24 3 

29 6 

l l ' 

.10 

2 1 5 

. K I I 

29.7 

21.5 

21.2 

23.6 

2 1 . ' 

23 1 

D O W N G R A D I E N T 

WELLS' 

110 9 9 5 , 

( I I K 9 5 | 

112 I I 951 

11 2 9 6 | 

14 29 961 

(6 I I 1 9 M 

|7 2 9 6 | 

I I I X 9 6 l 

I H I 9 9SI 

( M X 9 S | 

112 11951 

11 2 961 

14 29 961 

(6 10 961 

(7 2 961 

111 X 46 i 

M W - t A 

( E - 2 « ) 

I4. l l 

I6.4« 

I I 4 

I I S 

10.6 

166 

U.4 

162 

16 S 

U X 

1 6 0 

129 

1 1 ' 

1411 

146 

IS 1 

11.2 

\ !^2 

166 

15.4 

14X 

I K 7 

IK.12 

IX.6 

Ift.9 

I f t 7 

I ' l l 

15.4 

14.65 

20223 

22 4 -

22.3 

21 X 

21 '1 

22.1 

22 7 

22.x 

22.7 

22.4 

22.9 

22 1 

21 1 

20 7 

176 

2S " 

2.1ft 

24 4 

2x 2 

2» < 

12 62 

2 x 4 

22.6 

2K.X 

2X5 

20.6 

1 1 1 

22 s 

2 1 0 

22 4 

M W . 7 A 

( E - 2 5 ) 

14.0 

12 0 

12 1 

11 X 

11 1 

15 4 

IS.O 

15.4 

16.9 

I S X 

15.9 

1 3 ' 

13.1 

1 4 6 

11.5 

1 5 9 

14.1 

Ift.O 

14.9 

tft.ft 

l f t 4 

1'.7ft 

1 4 4 

IK t 

19.6 

146 

16 5 

n 1 

K.6I1 

2I13SH 

22.0 

22.9 

21.9 

21 X 

22 4 

21 X 

22.7 

22.6 

22.3 

22.x 

21.9 

21.0 

211.9 

r x 
24 1 

24.5 

I " I 

24 2 

l-> 7 

" ( l i f t 

I X X 

25.9 

2 X 2 

21.5 

21.7 

21.0 

20.x 

23 

M W - I A 

( E 2 7 ) 

1 6 0 

12 0 

11 2 

10 7 

10.4 

1 4 2 

U.X 

I S O 

16 6 

16.9 

16.1 

13.4 

14.6 

13.6 

I3.K 

I S S 

14.0 

I S I 

15 3 

15.5 

12 I 

IK 7 

16X4 

1 4 7 

19 1 

21.9 

1 6 4 

IX.4 

t l . l 

IS.KII 

IS40X 

17 0 

17 1 

Ift 9 

Ift 7 

I6.X 

16f t 

I6.X 

17.3 

1 6 9 

19.5 

IX.S 

l ' . 7 

1 7 4 

IS I 

20 X 

20 s 

26 2 

2 f t ' ' 

25 6 

36 7 

2f- 3 

19 4 

2.5.1 

24.7 

19.5 

IX 

17.9 

17.5 

20 I 

M > V . | A 

( E T - O ) 

12 ft 

12.1 

I I I 

I 2 . I 

I 4 K 

14.3 

1 4 6 

15.3 

15.2 

1 4 7 

14.3 

12.9 

14 1 

13 1 

1 4 ' 

11 7 

t3 .x 

13 

1 4 7 

12 9 

17.7 

13.12 

14.2 

16.5 

17.3 

1 3 6 

17.0 

11.5 

16.35 

SSIKl 

S.IIKI 

5.6 

s 7 

5 6 

6.4 

5 s 

5.4 

5.6 

5.6 

K.II 

5 7 

9 X 

'14 

7 ' 

6 5 

1 4 " 

I X " 

1 " 

P " 

46 1 

15 6 

9 24 

14.3 

K 9 I 

11.2 

12.2 

13.6 

I t . K 

12 -

U P G R A D I E N T 

W E 

M W . 2 A 

( E E ( E » 

13.9 

IS.H 

16.0 

14.6 

16.0 

19 I 

1 6 4 

19.3 

IX.K 

17 I 

N A 

I 7 . I 

17.4 

17.2 

1 6 6 

19.2 

1 6 4 

1 7 6 

I ' 

21.2 

1 4 6 

16 1 

211 14 

1 6 4 

21 

1 7 

1 6 6 

20 5 

16 4 

16.64 

260(HI 

24.0 

24.7 

2x 1 

I t 6 

35.2 

16 2 

35.1 

32.S 

27.4 

N A 

24.7 

24.0 

14 9 

26.9 

4 4 4 

2 6 . ' 

4 ' 6 

41 2 

6 1 4 

49 

63 7 

4 6 4 

.S4.5 

10.9 

29.9 

23 .1 

23 4 

22.9 

21 9 

L L S 

M W - J A 

(2 ) 

14.4 

13.9 

11.9 

14.0 

I5.K 

1 6 7 

15.1 

IX.4 

16.7 

16.1 

N A 

14.K 

16.0 

I S . l 

16.7 

17.2 

15.6 

14.K 

16.5 

19.6 

IS 

17.1 

IH.SX 

1 4 7 

20 2 

IK 3 

n I 

IK. I 

17.0 

I ' . I 6 

HKIHI 

9.x 

9.x 

9 6 

16.0 

29.9 
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TABLES 
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1. BACKGROUND 

1.1 INTRODUCTION 

The Salt Lake Valley Solid Waste Management Facility is located in the northwest part of Salt 

Lake County at 6030 West 1300 South, West Valley City, Utah. In June 1993, Kleinfelder 

assumed responsibility for semi-annual monitoring of surface water within and around the 

facility. Prior to 1993, the Salt Lake City-County Health Department conducted inonitoring 

activities. 

Surface water monitoring is performed in accordance with the Salt Lake Valley Health 

Department's Regulation #1 and provisions of the facility's General Permit for Storm Water 

Di.schargcs associated with Industrial Activity, Pennit No. UTR000074. The surface water 

samples arc coiiected during or immediately after a significant storm event, where "significant" is 

defined as a storm that results in 0.1 inch or more of rainfall and that occurs at least 72 hours 

after a previous rainfall event of 0.1 inches magnitude or greater. 

1.2 SUMMARY OF EXISTING DATA 

In general, metais concentrations in the upstream site (S-1) and in the downstream site (S-2) have 

similar analyticai results. This indicates little or no metals concentration impact to the Lee Drain 

fiom the landfill. Mineral concentrations (e.g., magnesium, chloride, sodium, and total dissolved 

solids (TDS)) increase from the upstream S-1 site to the downstream S-2 site, indicating an 

influx of salts entering the Lee Drain. Run off from the Public Drop-Off Area (S-3) is aiso 

generally similar to the water in the Lee Drain upstream fi'om the landfill. Therefore, runoff from 

the facility through sample location S-3 does not appear to impact the surface water in the Lec 

Drain. Figure 1 shows the locations ofthe surface water sample sites. 
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The major source of water from the landfill entering the Lee Drain is groundwater pumped from 

the dewatering trench (sites S-6 and S-7). Samples S-6 and S-7 are relatively saline, containing 

elevated concentrations of sodium, magnesium, chloride, and TDS. Increases in the observed 

mineral concentrations may be the result ofthe run off and dewatering activities. ITiis is similar 

to historical results and appears to be a fiinction ofthe saline groundwater in the vicinity ofthe 

Great Salt Lake. 
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SAMPLING AND ANALYSIS PLAN 

2.1 MONITORING LOCATIONS 

Surface water samples are coiiected from six locations, as follows: 

S-1, Lee Drain where flow enters the landfill; 

S-2, Lee Drain where flow exists the landfill; 

S-3, Runoff from the Public Drop-Off area; 

S-5, Runoff from active landfill area (if any); 

S-6, East end of de-watering trench; and 

S-7, West end of de-watering trench. 

Site S-4 is no longer an active sampling site due to the lack of runoff from the adjacent field to 

the east. The surface water sample locations are shown on Figure I. Sample S-5 placement will 

vary depending on the active landfill tipping face location. 

2.2 FREQUENCY OF MONITORING 

To satisfy requirements of Storm Water Pennit #UTR000074 and City-County Health Regulation 

t/l, surface water will be monitored semi-annually, in the spring and fall. Tlie samples will be 

collected during or immediately after a significant stonn event, where "significant" is defined as 

a storm that results in 0.1 inch or more of rainfall and that occurs at least 72 hours after a 

previous rainfall event of 0.1 inches magnitude or greater. 
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2.3 MONITORING ANALYTES 

Based on the requirements of City-County Heaith Department Regulation #1 and Storm Water 

Permit #UTR000074. the surface water samples will be analyzed for the compounds and 

constituents listed in Table 1. 

2.4 SAMPLING PROTOCOL 

2.4.1 Sample Collection 

Surface water samples are collected as follows: 

1. Water samples S-l, S-2, S-3, S-5, and S-7 are collected by dipping a sterile 500-

millilitcr (ml) plastic cup connected to an extendable 12-foot rod approximately 4 

inches below the water surface in the middle ofthe channel being sampled (or at 

least 1 foot from the edge of the channel in Lee Drain). Water sample S-6 is 

collected with a set of three plastic bailers due to being sampled from within the 

vault on the east end ofthe de-watering trench. 

2. Once collected, samples are immediately labeled and placed in an iced sample 

container. Samples for metals analy.sis are collected unfiltered and unpreserved. 

The laboratory is requested to immediately filter and preserve samples for metals 

analysis. At the end ol the day, the samples are delivered to a state-certified 

analytical laboratory under chain-of-custody control. 

3. Temperature, pH, dissolved oxygen, conductivity, and turbidity arc measured in 

the field and recorded on the Field data sheets. 
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2.4.2 Field Measurements 

Several parameters that arc unstable are measured in the fieid: pH, temperature, conductivity, 

turbidity, and dissolved oxygen. A sample is collected into a ciean beaker for measurement of 

pH, electrical conductivity, temperature, turbidity, and di.s.solved oxygen. These readings are 

recorded, along with the sample location and time, in the field notebook. To reduce the potential 

for cross-contamination, monitoring probes are never to be placed in containers to be sent to the 

laboratory fbr analysis. 

The instrument(s) used to make field measurements are calibrated at the beginning and the end of 

each day, at a minimum. 

2.4.3 Documentation 

The sampler will keep a field logbook, which documents: 

Sample location identification 
Sample collection methods 
Sample identification numbers 
Preservatives and containers used 
Parameters requested for analysis 
Field analysis data and methods 
Sample distribution and transporter 
Field observations including weather 
Name of collector 

2.4-4 Sample Custody 

Samples will remain in the custody ofthe sampler until they are checked in and relinquished to 

the laboratory or until they are relinqui.shed to a qualified individual for transport to the 

laboratory. If after samples are collected, the laboratory is closed, sample personnel will have 

24-hour access to a "Laboratory Secure Area" (equipped with a refrigerator) for storing samples 

until regular laboratory hours, when sample custody can be translerred. Custody will be 

documented on the chain ofcustody form. 
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3. DATA ANALYSIS PLAN 

3.1 DATA VALIDATION 

When the laboratory data is received, it will bc reviewed to assess data validity. The data 

package will bc checked to insure that: 

• Sample l.D.s match chain-of-custody and field notes and can be matched to sample 

location, date, and time: 

• Samples were analyzed by requested methods; 

• Samples were analyzed within holding times; 

• Analysis reporting limits are acceptable; 

• Laboratory method blank results are included and acceptable; and 

• Laboratory MS/MSD results for representative analytes are included and acceptable. 

If the listed checks indicate potential problems or di.screpancies, the laboratory will be notified 

and requested to help resolve the question. If the cause ofthe problem cannot be located, the 

affected data will be qualified or the affected wells will be resampled, depending on the seventy 

oflhe problem. 
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3.2 DATA ANALYSIS 

The data will be analyzed by: 

• Looking for the presence of non-naturally occurring compounds in the sample (such 

as volatile organic compounds); 

• Comparing the concentraiions of naturally occurring constituents (metals and 

minerals) in surface water upstream and downstream ofthe landfill; and 

• The relative concentrations of naturally occurring constituents will be analyzed to 

assess whether the water is impacted. The concentrations of naturally occurring 

constituents are highly variable. This is probably due, in part, to variations in the 

amount and type of exposed soils on and around the site. 

3.3 DATA REPORTING 

Semi-annual monitoring reports will be prepared. Each report will include a: 

• Description of Sampling Activities 

• Discussion of Data Validity 

• Discussion of Laboratory QA/QC 

• Presentation of Field and Laboratory Data in Tables 
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TABLES 



Table I 
Laboratory Analysis for 

Surface Water Monitoring 
Active Salt Lake Valley Landfill 

General Minerals Other 

Alkalinity as CaC03 
Bicarbonate as CaC03 
Carbonate as CaCO} 
Sulfate 
Chloride 
Sodium 

Metals 

Arsenic (Dis.solved) 
Barium (Dissolved) 
Boron (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Copper (Dissolved) 
Iron (Dissolved) 
Iron (Total) 
Lead (Dissolved) 
Magnesium (Dissolved) 
Manganese (Dissolved) 
Mercury (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Zinc (Dissolved) 

Total Organic Carbon (TOC) 
Ammonia as N 
Nitrate as N 
Nitrite as N 
Ortho-Phosphate 
Total Dissolved Solids (TDS) 
Total Suspended Solids (TSS) 
Total Organic Halides (TOX) 
Oil and Grease 
Chemical Oxygen Demand (COD) 
Cyanide (CN) 

Organics 

Volatile Organics (EPA 8260) 

SLVSWMI 17677.006 SI C5R036 
Copyright 2005 Kleinfelder. Inc. 

March 11.2005 



FIGURES 
• ' •'» \ 

'( 





ADDENDUM 
3 



Corrective Action Plan 
In Event of Groundwater Contamination 

The following table Is a summary of steps to be taken In the vent of a statistically signjfi(»nt Increase in the concentration of one or more constltuents. 

ACTION RELATIVE TIME AFTER DETECTION OF CONTAMINATION 

Place notice in operating record 
according to R315-308-2(12)(a) 

Install additional monitoring 
wells as needed according 

to R315-308-2(12)(b) and (c) 

Notify all persons residing on 
land overlying plume 

Assess virtiether contamination 
is caused by SLV Landfill 

Monitor according to 
R315-308-2(11)(d) 

Interim measures to protect 
human health 

Assess possible corrective 
actions 

Implement corrective action 

Document safe level 
of contaminants 

Terminate corrective action 

Continue monitoring according 
toR315-308-2(4)(b) 
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ADDENDUM 4 

Contingency Plans 



Contingency Plans 

Although Salt Lake County will conduct operations at the site to preclude the potential for 

emergency situations or occurrences, it is possible for events to occur that are beyond the control 

of landfill personnel to prevent. The Salt Lake Valley Landfill has an established Emergency 

Operations Plan, dated February 1994, which describes the responsibilities of landfUl personnel in 

the event that an emergency or major disaster occurs (See Appendbc D). Section 2.6.2 describes 

response procedures for the following sitiuations or occurances: 

Earthquakes 

Significant failure of reftise fill or excavation slopes 

Fires within the landfill site boundary, including landfill areas, and structures 

Explosions within the landfill site boundary 

Release of explosive gasses 

Presence of fluid/leachate seeps from the side slopes ofthe refiise fill areas 

Unauthorized discharge of hazardous or toxic materials, including accidental spills 

of materials authorized on site, and illegal discharges by waste haulers 

Failure of temporary or permanent drainage facilities 

Loss of equipment or personnel 

Loss of failure of general on-site facilities 

This plan is intended to address those contingency situations which are reasonably foreseeable. 

This plan should be amended as follows whenever a failure or release occurs for which the plan 

did not provide an appropriate response. 

Emergency Response Procedures/Contingency Plans 

This section presents the landfill operator's emergency response procedures for situations 

identified in Section 2.4.1, Potential Confingency Situations. 

Earthquakes 

The Landfill is expected to continue normal operations after an earthquake in order to handle the 

disposal of emergency non-hazardous rubble material, as wel! as nonnal refijse loads. The 

Landfill will be most heavily impacted approximately 72 hours after an emergency, and may need 

to be open for 24-hour operation at that time 



Numerous emergency situations, depending on the size and location of the earthquake, could also 

result at the landfill Situations may include slope failures (refiise fill or excavation), fires, 

drainage structure failure, and problems associated with the loss of utilities (gas, electricity, and 

communication). 

Salt Lake County will take the followang actions immediately after an earthquake to evaluate the 

level of damage, if any: 

1. Conduct a visual survey of the site to identify any slope failures, fires, drainage structure 

failures, and any problems associated with utility outage. 

2. Follow the procedures set forth under Slope Failures, below, if any slope failures are 

detected 

3. Follow the procedures set forth under On-Site Fires, below, if any fires occur. 

4. Follow the procedures set forth under Drainage FaciUty Failure, below, if any drainage 

facility failures are identified. 

5. Follow the procedures set forth under General Facilities, below, should scales malfijnction, 

or if they are inoperable due to loss of power. 

In the event telephone systems are inoperable, notification of the appropriate agencies/ businesses 

will be accomplished in the most expedient manner available (person to person, ovemight mail, 

etc.). 

Slope Failures 

Slope failures may results from earthquakes, extremely heavy rainfall, or failed drainage facilities. 

Salt Lake County will take the following actions immediately in the event of any slope failure 

occurring within the active or inactive landfill area (particularly in reftise fill areas): 

I. Close the area of the slope failure, and if possible, move landfdl operations lo another 

location within the site. 



2 Notify the site engineers. Salt Lake City, in order to conduct an analysis of the failure's 

extent 

3. Analyze the failure and determine if operations can continue safely, either in the failure 

location or elsewhere on site. 

Any slope failure that threatens the integrity of refiise fill areas will be promptly corrected, after 

approval ofthe method and schedule by regulatory agencies. 

The ability to continue landfill operations in the event of a earthquake induced slope failure is of 

particular importance since considerable amounts of demolition debris firom the earthquake may 

be expected. 

On-Slte Fires 

The following actions will be taken if a fire occurs in a refijse fill area: 

1. Buming refiise will be excavated and separated fi'om the fill area and covered immediately 

with on-site soil. 

2. Ifnecessary, water will be applied to the buming refiise using the on-site water truck. 

3. The Salt Lake City Fire Department will be summoned if site personnel and equipment can 

not extinguish the fire. 

Salt Lake County maintains a caterpillar 613 water wagon and three bulldozers on-site that are 

available 24-hours per day. An on-site water well is capable of supplying 500 gallons of water per 

minute. 

The following actions wall be taken if a fire occurs in a site structure: 

1. Notify the Salt Lake City Fire Department 

2. Site personnel will prevent fire fi-om spreading to sunounding area by using on-site 

equipment to constmct fire breaks, on-site fire extinguishers, and by using the on-site 

water tmck to wet down threatened areas. 



On-Site Explosion 

An on-site explosion could occur if methane gas accumulated in explosive concentrations, or if an 

explosive material was illegally disposed of at the landfill. In the event of an on-site explosion, all 

sources of ignition at the landfill will be immediately extinguished (e.g.; welding torches, 

cigarettes, and lighters) and all non-essential mechanical equipment will be shut off to reduce the 

potential for generating sparks- All members ofthe public and landfill personnel will be evacuated 

from the area, the area will be secured, and the Salt Lake City Fire Department will be 

immediately notified. The area will not be reopened until the cause of the explosion has been 

determined and corrective action has been taken-

Retease of Explosive Gasses 

A release of explosive gasses could occur if an area where methane accumulated (such as a 

pocket in the waste) was suddenly vented to the atmosphere. If such a release is detected, either 

due to associated odors or in the course of routine monitoring, all sources of ignition in the 

vicinity oflhe release will be extinguished and all mechanical equipment in the area will be shut off 

to prevent sparking. The area will be secured and the Salt Lake City Fire Department will be 

notified. The area will not be reopened until conective action has been taken. 

Presence of Fluid/Leachate Seeps 

Expansion areas ofthe landfill will incorporate a base liner and, thus, will contain an LCRS. .Any 

leachate production should first be noticed in a collection sump oflhe LCRS. 

Leachate that accumulates during the operating life of the landfill wil! be removed and, if 

appropriate, applied as water for dust control on landfill areas. After closure of landfiU areas, 

leachate collection sumps will continue to be monitored. If necessary, leachate will be removed 

from collection sumps and disposed of in accordance with applicable regulations and site pennits. 

In the unlikely event leachate should seep from the landfill side slopes, the following actions will 

be taken: 

1. Leachate seepage shall be contained immediately by constmcting a temporary berm/sump 

in the vicinity ofthe seeps. 



2. Samples ofthe leachate will be taken for immediate analysis ofchemical constituents. 

Based on sampling and analysis results of the leachate, a remediation program and schedule will 

be developed. 

Discharge of Hazardous/Toxic Materials 

If the discharge is a result of an accidental spill, site personnel will not attempt to clean up a 

spilled material if its identity is unknown, or ifil is known to be hazardous. In such a case, Salt 

Lake County will contact a company specializing in hazardous wasle handling to clean up the 

spill. 

The following actions will be taken if an on-site spill of suspected hazardous or toxic material 

occurs in any area ofthe landfill site: 

1. Cordon off area where spill occurred. Relocate the working face as required. 

1. If possible, identify the spilled material. If the spilled material can be identified as 

nonhazardous, site personnel will dispose oflhe material in the landfill. 

3. If appropriate, contact a company specializing in hazardous/toxic waste disposal to 

remove spilled material. 

In some instances, such as a fuel spill, impacted soil may be treated on site to reduce contaminants 

to acceptable levels. In this case, methods of treating the on-site soil will be discussed with 

appropriate regulatory agencies. 

The following actions will be taken if an illegal discharge of hazardous wastes or designated 

wastes occurs at the landfill: 

1. Immediately cordon off area where discharge occurred. 

2. Notify discharger, if discharger can be identified, lo remove the waste. 



3. If discharger can not be identified, identify the discharged material, if possible. If 

hazardous/toxic, contact a company that manages hazardous/toxic materials to remove the 

material. 

4. Apply absorbent to the material, ifnecessary. 

5. Pack discharged material into 55-gallon dmms approved for disposal. 

6. Prepare manifest, if required. 

7. Contact licensed hauler to transport malerial lo an approved disposal facility. 

Drainage Facility Failure 

The following actions will be taken if blockage or failure of any temporary drainage facility 

occurs, including diversion berms and ditches: 

1. Repair failure immediately using on-site soil, hay bales, temporary drainline, or other 

available materials. 

2. When site conditions permit, make pennanent repairs to the failed facility, replace or 

relocate the facility, or install permanent facilities per the site operafions plan to prevent 

future failure. 

Failure of temporary drainage facilities is most likely to occur during heavy, storm-water runoff. 

Repair of failed facilities is very important in areas where erosion of cover atrial, or mnoff contact 

with refuse may occur. 

The following actions will be taken if blockage or failure of any permanent drainage facility 

occurs, including overside drains, culverts, and lined ditches: 

1. Immediately attempt to remove the blockage to restore nonnal drainage. 

2. Repair failure immediately by using on-sile soils, hay bales, temporary drainline, or other 

available materials. 



General Facilities 

The following actions will be taken in the event of a scale malfunction at the landfill entrance: 

1. If the scale malftinction is temporary, the scale attendant will estimate the weight of the 

incoming wasle based on historic weight records or volume calculations. 

2. In case ofa long-term scale malfunction, a portable scale will be rented. 

The following actions will be taken in the event ofa computer malfunction at the landfill entrance: 

1. The scale attendant will record by hand the vehicle licence number and gross weight, date, 

time, fee collected and transaction number. 

2. When the computer is brought on line, the hand written records wall be entered into the 

computer data base. 

The following actions will be taken if there is blockage or failure of an on-site haul road, including 

vehicle breakdown or accident, wasle spill, or roadbed failure: 

1. Immediately re-route landfill traflBc over another existing haul road lo facilitate continued 

landfiU operations. 

2. Repair or remove blockage fi^om haul road. If roadbed failure has occurred, contact 

en^neer to determine necessary repairs. 

Ifnecessary, refuse can be stockpiled in an altemative permitted area while the haul road is being 

repaired. Once the haul road is repaired aUowing access to the active fill area, site personnel can 

transfer wastes fi'om a temporary storage area to the designated active fiU area. 
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1.0 INTRODUCTION 

This docuinent presents the Hazardous Waste Exclusion Plan for the 
Salt Lake Valley Landfill. This program has been prepared in 
conjunction with the Master Plan for the landfill site. This 
section describes the background for this program, and the 
regulations that require it. 

1.1 Background 

The County of Salt Lake and Salt Lake City Corporation jointly own 
and operate the Salt Lake Valley Landfill (SLVL), located 
approximately 9 miles west of the City of Salt Lake. The landfill 
accepts municipal solid waste from businesses and residents of Salt 
Lake County for disposal. Hazardous and other unauthorized wastes, 
except those generated from households, are prohibited from 
disposal at the landfill site. The problems associated with 
processing, hauling, and disposal of hazardous and other prohibited 
in refuse include (1) injuries to refuse collectors and landfill 
equipinent operators; (2) damage to collection and landfill 
equipment; and (3) potential ground-water contamination due to 
leachate migration from the landfill. Worker injuries and 
equipment damage from hazardous wastes in refuse have been 
documented by the National Solid Waste Management Association. 

1.2 Regulatory Requirements 

In response to the hazards posed by indiscriminate disposal of 
prohibited wastes at solid waste landfills, the Salt Lake City-
County Health Department (Health Department) has included the 
requirement for a hazardous waste exclusion program in Health 
Regulations f l , Solid Waste Management Facilities, Section 6.5(a). 
The regulations were adopted by the Health Department on Septeinber 
7, 1989, and amended October 5, 1989. 

In addition. State and Federal regulations governing solid waste 
disposal facilities, require a program designed to detect and 
prevent disposal of regulated quantities of hazardous wastes at 
solid waste landfills. 

The intent of such a program is to detect and prevent the disposal 
of hazardous or other unauthorized solid waste at a landfill. 
Specific elements of the program, as required by the regulations, 
include; 

Inspecting incoming loads 

Record keeping of inspections 

Notifying the Health Department of violations of the 
hazardous waste prohibition. 



Details of the program for the SLVI. aro presented in the following 
sect i ons. 

2.0 DESCRIPTION OF ACCEPTABLE AND PROHIBITED WASTES 

This section describes the types of wastes that are accepted at the 
SLVL and those that are prohibited. In addition, the 
characteristics of hazardous and other unauthorized wastes are 
described. 

2.1 Permissible Wastes: 
The landfill accepts the following wastes: 

Residential waste, including garbage and 
rubbish. 

Nonhazardous solid waste from industrial sources 

Construction and demolition waste 

Other nonhazardous solid wastes not prohibited from 
being accepted for at the landfill under its 
operating permits or under applicable law 

2.2 Prohibited Wastes 

The SLVL shall not accept any hazardous or liquid waste, except if 
such waste is generated from households, is not septic tank wastes, 
and the containers are small (the size normally found in households 
and normally less than 1 gallon). Common examples of prohibited 
wastes include paints, solvents, other flammables, pesticides, 
asbestos, acid and alkaline solutions, PCBs, inks, photographic and 
pool chemicals, oxidizers, gasoline, explosives, and water 
reactives. Compressed gas cylinders, pharmaceuticals, and 
radioactive wastes are also of prohibited wastes. 

2.3 Characteristics of Hazardous and Liquid Wastes 

2.3.1 Hazardous Wastes 

Hazardous wastes are defined in the Health Regulations #1 as solid 
waste, or a combination of solid wastes which, because of its 
quantity, concentration, or physical, chemical, or infectious 
characteristics, may cause or significantly contribute to an 
increase in mortality or an increase in serious or incapacitating 
irreversible illness, or pose a substantial present or potential 
hazard to human health or the environment if improperly treated, 
stored, transported, disposed, or other waste listed as a hazardous 
waste listed as a hazardous waste by the Federal or State (Utah) 
Government. 



2.3.2 Liquid Wastes 

Liguid waste, as defined by the Health Regulations #1, is and solid 
waste material that contains"free liquids" as defined by Method 
9095 (Paint Filter Liquids Test), as described in "Test Methods for 
Evaluating Solid Wastes, Physical/Chemical Method" (EPA pub. no. 
SW-846, latest edition). 

3.0 INCOMING LOAD INSPECTION PLAN 

The objective of inspecting incoming loads and deter attempts to 
dispose of prohibited wastes. The incoming load inspection plan is 
designed in accordance with the requirements of Health Regulations 
#1, Section 6.5 (a) (-3) and Subtitle D. In accordance with the 
regulations, the inspection plan at the SLVL will entail 
inspecting at least 10 percent of incoming loads. The load checks 
will be of "variable frequency". The varying schedule will serve 
to make the load checks unpredictable to facility users and 
therefore deter attempts to conceal prohibited waste in incoming 
loads. In addition, all suspicious loads shall be inspected. 
Methods to determine waste acceptability are described in Section 
4.0 The procedures for the inspection plan are described below. 

3.1 Load Screening 

The initial step in the inspection plan is to review incoming loads 
at the main scalehouse. 
The weighmaster will observe incoming loads for any indication of 
prohibited wastes. As needed, the weighmaster will question the 
driver about the contents of the load. If suspicious looking loads 
are observed, the weighmaster will summon the load inspector so 
that the load can be inspected accordingly (see Section 3.2). If 
prohibited wastes are identified during the inspection of a load, 
the driver will be notified that the wastes must be removed from 
the facility premises and arrangements made for their proper 
disposal. 

At the active landfill area, trained work crews will survey the 
loads during and after discharge. Equipment operators will also 
survey the waste as it being spread and compacted. If further 
assessment of any load is needed, the load inspector will be 
notified. 

3.2 Load Inspection 

In addition to inspecting suspicious looking loads, on a random 
basis, a trained load checker will select a load for inspection. 
The driver of the vehicle will be asked to unload the wastes at a 
designated location on the landfill site. The load inspector will 
record as much of the following information as needed to identify 
the responsible party: (1) date,(2) the hauling firm or vehicle 
owner's name. (3) vehicle's license plate number. 



The driver will be instructed discharge the load. The discharged 
material will be carefully observed for the presence of any 
prohibited wastes in the load. If necessary, photographs and 
samples will be taken. The waste load will be taken to the active 
landfill area if no prohibited wastes are identified. If the load 
contains prohibited wastes, the hauler will be required to remove 
the wastes from the site and arrange for proper disposal. 

3.3 Waste Handling Requirements 

The load checker will be trained in hazardous materials management 
and will be given the responsibility of identifying and 
characterizing any waste considered hazardous based on its 
appearance or container labeling. If the generator is present when 
prohibited wastes are identified, the load inspector will inform 
the responsible party that the wastes must be removed from the 
facility premises and arrangements made for their proper disposal. 
If the generator is not present when prohibited wastes are 
identified, the load inspector will remove the wastes from the 
municipal waste stream and attempt to ascertain the identity of the 
generator. Hazardous wastes that have been removed from the active 
landfill area may be temporarily stored, (see Section 6) The load 
inspector will arrange for proper transport and disposal of the 
collected wastes to a waste facility permitted to accept hazardous 
materials. Whenever possible, generators will be asked to assist 
with the proper disposal of prohibited wastes. 

3.4 Follow Up Procedures 

One of the primary objectives of the Hazardous Waste Exclusion 
Program is to deter attempts to dispose of prohibited wastes at the 
landfill. A key element in achieving in achieving this objective 
is to identify the generators and to enlist their assistance in 
proper management and disposal of these wastes. In cases where 
prohibited wastes are identified after the generator has left the 
landfill site, and the generator is known, the load inspector will 
contact the generator by either telephone, or letter. 
Alternatively, the load inspector will inform the Health Department 
of the improper disposal and will request appropriate follow up. 
The purpose of contacting the generator is to engage his or her 
assistance in arranging for proper transportation and disposal of 
the prohibited wastes. 

Records will be maintained of generators who repeatedly deliver or 
attempt to deliver prohibited wastes to the landfill. Waste loads 
delivered to the landfill by these generators will be subjected to 
increased surveillance by landfill staff. If improper disposal is 
repeated by these generators, the Health Department will by 
notified of the need for further action. 



4.0 METHODS TO DETERMINE WASTE ACCEPTABILITY 

4.1 Initial Assessment 

One practical means for determining the acceptability of a 
suspicious waste is to examine a product label. In some cases, the 
label may identify the chemical contents of the waste. Warning 
labels such as "harmful if inhaled", "flammable" or "use only in a 
well-ventilated area" are often useful in identifying the waste 
type. In some cases,physical signs (odor, color)of a prohibited 
waste are detected. This observation, coupled with a hauler's 
response to questions, often provides sufficient data to identify 
a prohibited waste. 

When physically assessing a waste load, the inspector may note an 
incompatibility in waste type that draws attention to the part of 
the load that seems out of place; an example would be one or more 
55 gallon drums within a load. Once noted, the hauler would be 
questioned, and, if needed, additional assessment undertaken. The 
hauler will be required to remove any prohibited wastes from the 
landfill site. 

4.2 Additional Assessment 

In some cases, the steps outlined above may be insufficient to 
identify whether the waste can be accepted at the facility. Since 
it is the hauler's responsibility to ensure that a waste is 
permissible, the inspector may require that additional measures be 
undertaken by the hauler at the hauler's expense before the waste 
can be accepted for disposal. The hauler will be advised to 
exercise one or more of the following options; 

. Written clarification by regulatory agencies 

. Analysis by a state-certified laboratory 

Ultimately, the responsibility for obtaining any laboratory 
analysis and the related costs lies with the hauler. 

5.0 SITE CONTROL MEASURES 

This section describes measures in addition to the load inspections 
plan that will be implemented at the site in order to prevent 
disposal of hazardous wastes. 

5.1 Signs 

Signs will be posted near the landfill entrance that clearly state 
the types of waste not accepted. One will be posted at the site 
entrance stating that a random load inspection program is in effect 
at the site. 



5.2 Source Control 

Salt Lake County will send regular commercial and industrial 
customers notices in the mail that contain the following general 
information: 

. Hazardous wastes and certain other types of wastes (to 
be described in the notice) are not accepted at the 
landfill and may not be placed in refuse container 

. A load inspection program is in effect at the disposal 
site for detecting hazardous and other unacceptable 
wastes. 

. If hazardous or other unacceptable wastes are delivered 
to the landfill, the waste hauler will be billed for the 
removal and proper disposal of such wastes 

. There are federal and state penalties for the improper 
disposal of prohibited wastes 

5.3 Known Offenders 

Special caution will be taken when accepting wastes from sources 
that have previously attempted to deliver prohibited was to the 
site. Precautionary measures may include (1) questioning of the 
vehicle driver by the weigh station attendant concerning the 
contents of the load, (2) visually inspecting the load before 
discharging, when feasible, (3) additional record keeping at the 
weigh station regarding the delivery of wastes from such sources, 
and (4) additional efforts by site personnel to observe the wastes 
discharged from such sources Repeat offenders will be banned from 
the site. 

6.0 MANAGEMENT REQUIREMENTS 

Employee training, record keeping, and basic support equipment are 
necessary components of an effective hazardous waste exclusion 
program. 

6.1 Employee Training 

site personnel responsible for load inspections will be identified 
by the County and provided with adequate training and appropriate 
protective clothing and safety equipment. Facility personnel will 
complete a program to classroom instruction or on-the-job training 
that instructs them on how to perform their duties(including 
contingency plan implementation) . The load inspector will be 
trained to identify, properly segregate, and compatibly store waste 
within a hazardous waste storage facility. The appropriate 
training received by each employee will be documented. 



6.2 Health and Safety Requirements 

All personnel involved in the SLVL's waste exclusion program will 
have immediate access to equipment specified below unless the 
Health Department rules it unnecessary: 

. Internal communication or alarm system 

. A telephone or hand-held two was radio capable of 
summoning emergency equipment 

. portable fire extinguisher, spill containment 
equipment, and decontamination equipment 

Additional equipment may include disposable protective suits, 
rubber aprons, vinyl boots, rubber or plastic gloves, safety 
goggles, hard hats with face shields, and chemical cartridge half-
face respirators. A first aid kit and portable eyewash will be 
made available to site personnel. 

Arrangements with the following organizations will be made by the 
waste control program manager to ensure that adequate response is 
available if the need for such services arise 

. Police, fire departments, and emergency response teams 

. Emergency response contractors, and equipment suppliers 

All landfill personnel will play a role in preventing prohibited 
wastes from entering the site. An alert, well-trained staff is the 
foundation of a successful waste exclusion program. For example, 
the scale house operator is in an excellent position to scan 
incoming loads, while the equipment operator can spot prohibited 
wastes as they are spread and exposed during processing. Periodic 
formal inspections of selected loads are the responsibility of the 
inspector. Basic components of a waste exclusion program course 
are(l) methods of recognizing prohibited wasted and (2) proper 
handling and record keeping procedures. 

The following elements will be included in a training course: 

. Definitions and examples of prohibited wastes 

. Methods for identifying prohibited wastes 

. In-field load checking procedures 

. Recommended actions if prohibited wastes are identified 

. Hazardous waste handling 



. Safety 

. Emergency response 

. Record keeping requirements 

6.3 Record keeping 

Given the liabilities associated with the improper disposal of 
prohibited wastes, a record keeping program will be implemented at 
the SLVL. Documentation of the results of load inspections is 
particularly important, since local and federal regulations are 
placing increasing emphasis on the control of incoming wastes. 
Data sheets are used to (1) summarize the results of each load 
check. (2) describe the discovery of any prohibited wastes, and 
(3) document any incidents (spills, fires, etc.) that might result 
from attempts to dispose of prohibited wastes at the transfer 
station. 

The load checking data sheet lists at least the following: 

. date 

. location 

. name of hauling firm or vehicle identification 

A separate form will be used for any emergency or special incident 
and typically records the above and in addition: 

. type of incident 

. action taken 

Incident logs will be generally completed monthly and summarized 
annually. The load checking data sheets and the incident loge will 
be kept on file for 3 years. 

Another important component of the record keeping program is the 
manifest that accompanies prohibited wastes shipped to hazardous 
waste treatment or disposal facilities. In accordance with 
regulatory requirements, copies of manifests will be maintained for 
3 years. 

A record of training courses taken by each employee will also 
maintained. Training records will be maintained for 3 years. 



6.4 Support Equipment 

The following basic items are suggested to support the program 

. shovels 

. rakes 

. protective coveralls, gloves, and boots 

. safety glasses 

. first aid kit 



ADDENDUM 6 

GENERAL TRAINING AND SAFETY PLAN 

In the interest of maximizing efficiency and minimizing work-related accidents, the following 
courses arc required of landfill personnel: 

PROGRAM: SWANA LANDFILL OPERATORS TRAINING PROGRAM 

Description: General review of landfill operations, including traffic systems tbr refuse tmcks 
and heavy equipment, excavation and preparation of landfill cells, unloading and 
compaction of refuse, excavation and transport of cover material, and placement 
of daily and final cover. 

Targeted Employees: All employees. 

Frequency of Course Completion: Required for new employees prior to beginning work; 
repeated yearly. 

PROGRAM: BI-MONTHLY SAFETY MEETING 

Description: A different topic is presented every other month. Topics cover safety concems in 
all aspects of landfill operation, including first aid, defensive driving, work on and 
around heavy equipment, and working on or near steep and potentially unstable 
slopes. 

Targeted Employees: All employees. 

Frequency of Course Completion: Bi-Monthly. 

PROGRAM: SWANA Waste In.spector Course 

Description: Identification of hazardous, potentially hazardous, and prohibited material that 

may bc transported to the landfill. Methods for safe handling of hazardous and 

potentially hazardous material-

Targeted Employees: Waste inspectors, employees working in the active cell area. 

Frequency of Course Completion: Required for new employees prior to beginning work; 
repeated yearly for waste inspectors and other employees working in the active 
cell area. 
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PROGRAM: HAZARDOUS WASTE OPERATIONS (HAZWOPER) AND EMERGENCY 
RESPONSE COURSE 

Description: Overview of different classes of hazardous materials, pathways of exposure, 
personal protective equipment for working with hazardous materials, physical 
hazards, creating and maintaining a safe working environment. 

Targeted Employees: Waste inspectors and employees working in the active cell area. 

Frequency of Course Completion: 40-hour course required for new employees prior to 
beginning work; 8-hour refresher course repeated yearly. 

SLVSWMI .M7677.009,S1(\SR036 
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ADDENDUM 7 

CLOSURE/POST CLOSURE FINANCIAL ASSURANCE PLAN 

FINANCIAL ASSURANCE 

Closure/Post Closure Funds 

Each year, the SLVSWMF sets aside a portion ofthe revenues generated by tipping fees to fund 
the final closure ofthe lacility and the 30-year post-closure maintenance program. The amount 
set aside each year is based on the percentage of total capacity used in that year, such that the 
cumulative amount deposited over the life ofthe facility will equal the estimated cost of final 
closure/post-closure. These funds are accounted for by the County auditor. They are shown in 
the Salt Lake County Comprehensive Annual Financial Report, which undergoes review by an 
independent certified public accounting firm, thereby assuring that these fiinds will be available 
Ibr, and only used for, closure and post-closure care. Salt Lake County and Salt Lake City, on 
behalf of the SLVSWMF (Tmstor) appointed the Salt Lake County Treasurer as Tmstee to hold 
in trust the monies for the use and benefit ofthe Tmstor and for the closure and post-closure care 
ofthe SLVSWMF. 

Other Financial Mechanisms 

In addition to establishing funds for closure and post-closure care, Salt Lake County also meets 
the Financial Test requirements for Solid Waste facilities proposed in the Federal Register (Vol. 
58, No. 246, December 27, 1993). The County maintains an AAA bond rating and a very low 
debt ratio, which both attest to the ability ofthe County to meet the future obligations of closure 
and post-closure. These proposed regulations are designed to allow municipalities to manage 
their funds in accordance with standard govemment pracfices. 

Projected Withdrawals 

The SLVSWMF's Master Plan is designed to allow for simultaneous closure of .some areas while 
other areas arc actively accepting waste and new modules arc under constmction. Revenues from 
tipping fees will cover both the constmction cost of new modules and the cost of ongoing closure 
in old modules. Therefore, no withdrawals from the fund arc planned until the Facility stops 
accepting waste and .stops generating revenue. This is currently projected to occur in the year 
2027, by which time the landfill will be substantially covered with the exception of Module 11. 

Adjusted tor iiitlalion (assume ()%) 
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ADDENDUM 8 

AIR EMISSIONS COMPLIANCE PLAN 

I. INTRODUCTION 

in 1998 the State of Utah adopted new federal regulations under the Clean Air Act (CAA) 
regarding air emissions from municipal .solid waste landfills. Under these regulations, the Salt 
Lake Valley Solid Waste Management Facility (SLVSWMF) is classified as a major emissions 
.source for non-methane organic compounds (NMOCs), which coinpri.se a .small component of 
landfill gas. Implementation and adherence to these regulations has required SLVSWMF to 
install and operate a landfill gas collection system (LGCS) to collect and destroy NMOCs by 
incineration in a combustor flare. A figure illustrating the layout of the current LGCS is 
provided as Figure 8 of Part II, General Report, in SLVSWMF's Permit Application. The 
SLVSWMF is also subject to other air emission mles as specified in Utah State mles, including 
both air quality regulations as well as solid waste regulations pertaining to air quality and control 
of explosive gas migration. These regulations arc discussed in the following sections below. 

2. REGULATORY REVIEW 

2.1. CLEAN AIR ACT REGULATIONS 

2.1.1 40 CFR 60, Subpart WWW 

The SLVSWMF is subject to federal new source performance standards (NSPS) under Title 1 of 
the CAA; 40 CFR Part 60, Subpart WWW, "Standards of Perfonnance For Municipal Solid 
Waste Landfills." This regulation, commonly referred to as "Subpart WWW," contains 
provisions that have required SLVSWMF to con-stmct and maintain the LGCS for control of 
NMOC emissions. In addition, operational requirements, monitoring, record keeping, and 
reporting are all addressed and specified by this regulation. These requirements are written into 
the facility's Title V operafing permit, as discussed in Section 3.0 ofthis addendum. 

2.1.2 40 CFR Part 63, Subpart AAAA 

The SLVSWMI' is subject to national emission standards for hazardous air pollutants 
(NESllAPs) under Title III of the CAA. This regulation requires that sources implement 
Maximum Available Control Teclinology (MACT) for emission sources to reduce hazardous air 
pollutant emissions. Monitoring, recordkeeping, and reporting requirements (separate from those 
required by Subpart WWW) are prescribed through an approved startup, shutdown, and 
malfunction (SSM) plan filed on January 16, 2004, with UDAQ by the SLVSWMF. This plan 
has been approved by UDAQ. 
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2.1..3 40 CFR Part 70 & 71 

fhe SLVSWMF is subject to federal Operating Permit mles as prescribed under Title V ofthe 
CAA. Under this provision, ail regulatory requirements discussed above are consolidated into an 
overall facility air pennit, commonly referred to as a "Title V permit". Operating Pennits are 
issued and overseen by UDAQ, who operates the Part 70 program as allowed by the CAA, and 
administers it under UAC-307-415. The SLVSWMF holds a Title V pennit (No. 3500536001) 
issued by UDAQ in May 2002. This permit must be renewed every five years. 

2.2 STATE AIR RULES 

Many portions ofthe State Air Rules apply to the facility. The significant ones that affect daily 
operations (versus administrative mles) are discussed below, however, this is not an exhaustive 
list ofall mles that apply to SLVSWMF. 

2.2.1 Emission Rules for Municipal Solid Waste Landfills. 

The SLVSWMF is subject to general air mles as found in UAC R-307-221. These rules parallel 
Subpart WWW regulations, and are incorporated into the facility's Title V permit. 

2.2.2 Emission Inventories 

The SLVSWMF is subject to periodically completing air emission inventories or statements 
under UAC R-307-150, 155, and 158. The most recent year that air emission inventories were 
required by UDAQ is 2002. SLVSWMF submitted the required inventory to UDAQ on April 
15, 2003, and updated it for additional parameters requested by UDAQ in 2004. 

2.2.3 Fugitive Dust 

The SLVSWMF must control fugitive dust from general landfilling operations as required by 
UAC R307-205 and 309. A cun-ent ftigifive dust control plan for the SLVSWMF is on file with 
UDAQ, and is updated periodically as needed. The plan has been approved by UDAQ. 

2.2.4 Sulftir Content of Fuels 

SLVSWMF must use low-sulftir fuel as required by UAC R307-20.3-1. 

2.3 SOLID WASTE RULES 

SLVSWMF must control migration of landfill gas at the perimeter boundaries ofthe landfill as 
well as into permanent stmctures on the landfill. Monitonng of landfill gas methane 
concentrations as percent of lower explosive limit, and mitigation of excessive gas is required 
under federal solid waste mles as found in 40 CFR Part 258. Section 23, and in Utah mles in 
UAC R-315-303-2. Compliance with these mles is descnbed in Part 11 ofthe facility's operating 
pennit application. 
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3. COMPLIANCE PLAN 

All Federal and most ofthe State regulations .specific to SLVSWMF have been compiled into the 
Title V Operating Permit held by the facility. The Title V pemiit has become the compliance 
guide by which the SLVSWMF operates; as conditions or regulations change, these changes are 
reflected in pennit modifications submitted to UDAQ, which reviews and incorporates them into 
the permit. The remainder ofthis section deals with monitoring requirements at the SLVSWMF. 

3.1 MONITORING REQUIREMENTS 

3.1.1 LGCS 

Gas Wellfield. Once per calendar month, each gas well at the SLVSWMF must be monitored for 
percent oxygen/nitrogen, temperature, and flow. If parameters indicate that oxygen/nitrogen 
levels exceed 5%/20% respectively, if temperature exceeds 50° C, or if positive wellhead 
pressure is recorded, then corrective action mu.st be taken in accordance with Subpart WWW. 
This monitoring is performed to assess if there is a sufficient density of gas collectors placed in 
the landfill, and to determine if excess ambient air is infiltrating into the waste. 

Flare Station. Recordings of gas flow levels to the flare in standard cubic feet per minute (scfm) 
mu.st be taken at least once every 15 minutes of flare operation. Additionally, the intemal 
temperalure of the combustion gas within the flare must be monitored and recorded 
continuously. The flare station is equipped with a disc-chart datalogger that records these 
parameters continuously. Temperature mu.st maintain a range within 28° C of the tested 
destmction efficiency capability ofthe flare. 

3.1.2 Landfill Surface Emissions Monitoring 

Once per quarter, the landfill surface must be monitored using a handheld instmment to assess 
methane levels and confirm the efficacy ofthe control system. Readings exceeding 500 parts per 
million (ppm) methane require corrective action as prescribed by Subpart WWW. If corrective 
action is not effective, then the wellfield must eventually be expanded into the affected area. 

3.1.3 Fugitive Dust Monitoring 

Fugitive dust is generated by vehicular and heavy equipment (tmcks, front-end loaders, 
bulldozers, road graders, etc.) traffic on roads and other areas, and also by wind erosion from 
open areas and storage piles, grading activities and module closures. Monitoring of fugitive 
dust is performed by landfill staff that are trained to survey fijgitive dust. At a minimum of once 
per month, an observer trained in opacity observation by EPA Method 9 will perform a certified 
observation of dust conditions. Visible emissions .shall not exceed 10% at the property boundary 
and 20% onsite except dunng periods when wind speeds exceed 25 miles per hour and control 
measures in the most recently approved fugitive dust control plan arc being taken. 
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Dust control measures included in the Fugitive Dust Control Plan on file with UDAQ include 
traffic and speed control, watering of roadways, daily covering of waste, and erection of wind 
fences along landfill perimeter. 

3.1.4 Explosive Gas Migration Moniloring 

Once per quarter all stmctures on the landfill are monitored with a handheld instmment to 
determine the LEL of methane under and within stmctures on the landfill. If LEL exceeds 25%, 
corrective action will bc initiated as prescribed by regulations. In addition, monitoring locations 
along the landfill perimeter are monitored once per quarter to detemiine if LEL exceeds 100% at 
the facility boundary. If this condition is observed, mitigation will be performed as required by 
regulations. 

3.2 REPORTING REQUIREMENTS 

3.2.1 Title V Requirements 

Unavoidable Breakdown Reports. If a component of the LGCS breaks down or does not 
function properly to an unforeseen and unavoidable event (i.e. power outage, catastrophic 
equipment failure, etc.), the SLVSWMF must report this event to UDAQ with seven days of 
occurrence. 

Source Deviation Reports. If the SLVSWMF deviates from conditions specified by the Title V 
Operating Permit, a Source Deviation Report must be filed with UDAQ within seven days of 
occurrence. 

Semiannual Monitorins Reports. The Title V Operating Permit requires semiannual monitoring 
reports be submitted to UDAQ every six months. These reports review and summarize all 
conditions discussed above. All data generated from monitoring is included in report 
appendices. In addition, they also discuss instances of deviation with permit requirements, 
system upgrades or significant repairs, and system expansion, if applicable. 

Annual Compliance Certification. Title V requires an annual certification of facility compliance 
with Operating Permit and Subpart WWW and AAA requirements. This report is submitted to 
UDAQ and EPA Region VIII. 

3.2.2 Utah Air Rule Requirements 

General Emission Inventorv. A full inventory ofall facility emissions, including mobile sources, 
is generally required of Title V sources once per year by UDAQ, however, this yearly 
requirement is at discretion of UDAQ. 

Hazardous Air Pollutant Inventory. Upon discretion and request of UDAQ, SLVSWMF must 
prepare a specialized inventory to report only defined hazardous air pollutant emi.ssions from the 
facility. 
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Emission Statement Inventorv. If requested by UDAQ, SLVSWMF must prepare a .specialized 
inventory to report volatile organic compound and nitrogen oxides emissions from the facility. 
These compounds arc prccunsors to low-level formation of ozone, a regulated air pollutant of 
concem to UDAQ. Because ozone levels fluctuate trom year to year, this statement is only 
prepared at the discretion of UDAQ. 

3.2.3 Solid Waste Rule Requirements 

Reporting of routine explosive gas monitoring is included in the annual operating report 
submitted to the DSHW by the SLVSWMF. If exceedences of gas are observed beyond 
regulatory limits, DSHW is notified immediately as required by regulation. 

3.3 RECORDKEEPING REQUIREMENTS 

Records ofall required monitoring data and support information are maintained at SLVSWMF 
for a minimum of five years from the date of monitoring, measurement, reporting, or application. 
Support information includes all calibration and maintenance records, continuous monitoring 
strip charts, and all reports required by regulatory agencies. 

4. FUTURE ISSUES 

4.1 GAS-TO-ENERGY DEVELOPMENT 

The SLVSWMF is anticipating that landfill gas, a renewable resource, will be developed and 
utilized for electrical energy production within this permit period. Most likely, this will involve 
the placement of combustion turbines or reciprocal electrical generating engines on the landfill 
site. This type of facility, when designed, will be permitted and operated in accordance to 
lederal and state air quality regulations as required by UDAQ and EPA. 
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ADDENDUM 9 

ALTERNATIVE DAILY COVERS 

COVER SYSTEM 

The SLVSWMF uses soil and Posi-Shell as daily cover. The facility is also considering the use 
of another similar product called ProGuard SB® Both Posi-Shell and ProGuard are thin, 
ccmentitious coatings applied to the vertical sides of refuse piles at the Active Landfill. They are 
used as a daily side cover to control odors, dust, erosion, and to enhance aesthetics. Both Posi-
Shell and ProGuard are 100% recycled, non-flammable and non-toxic, and provides maxiinum 
utilization of airspace by reducing the need for additional soil layers on the sides of refijse piles. 
Further detail on both products is provided on the following pages. A letter of approval from 
DSHW for use of ProGuard SB is also provided. 
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laie of Utah 

^A'parinient of 
Hnvironmental 

Quality 

Dianne R. Nirhon, Ph P 
i . -^ti U l t v t I . h i e t ( c r 

DlVl.SION o r S O L I D S 
H.A/.ARDOUS WA.SI I 

iVnnii K r)o\i-ns 

OLLNl; S WAl.KFK 

O.-iVLL !• MiKF.ACHNIF. 
I .If alt nam (ftnt-nuir 

January 13, 2005 

Romney M. Stewart, Lxccutive Direcloi 
;Siat Lake Vaiiey Solid vVa.sle Managemeni Council 
()()3() West California .Ave. 
Salt Lake Cit>, Utah 84104 

-Subject: Alternative Daily Cover Approval 

Dear M I Stcwail: 

The Dni.^ion fi| Solid and Ha/ardou.s Waste has re\icwe(l yon request to nse Pro(iuaid S15 supplied !)\ 
New Wasle Concepts, Inc. as an altemative daily cover. ProGuard SB is appro\ciJ for use as an 
alternative daily cover at the Salt Lake Valley Landfill facility with llie followinji conditions: 

ProGuard SB must be applied according lo the manufacture s specifications, 

A rruniinum ihiclaiess of 'A inch over all waste; 

A standard six inch soil cover will be applied no less trequently than once each seven calendar 
days; 

Any waste that is covered with ProGuard SB must be covered with a six inch soil cover within 
seven calendar days; and 

ProCiuard SB may not be used when weather conditions, such as wind or rain, prevent proper 
application or when ProGuard is not providing proper litter conlrol. 

II yon have any questions, please tontatl Roy Van Osor Ralph Bohn at K0l/I>3K (>17() 

/ 
Sincerely, 

A^SfunsRTDown.y Executive Secretary 
Utah Solid and Hazardous Waste Control Board 

DRD/rtb/kk 

c; Health Officer/Director, Sail Lake Valley Health Dej)t. 
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Composition 

rosi-Shell'* IS lOO'-i) io( y< led altcrnati\e to traditional, costly 
soil iiiyeriiig. It has met the rigorous standards required for 
approval by numeious state regulatory agencies and has been 
{.worahly evaluated lor Sviperfiind vise Fiy the USEPA-

Made entirely of non-flammable, ncm-loxic recycled materi' 
als, Posi-Shell is an environmentally compatible combination 
oi-. Cemeniitious Mineral Binder, Liquid (Water or Leachate) 
and Posi-Pak* with Fibers 

Minercil Binder: I lie (ement it ions mineral binder 
component also acts to neutralize odors and contaminants 
present in leacbate. It is comprised of recycled by-products 
now put to good use in tbe Posi-Shell* formula-
Liquid: Posi-Shell'^ has been fi>rmulaied to use either 
water oi laiuKill leachate as ns liquid base. For landfill 
owners, this means tbat vou can now use leachate as part 
I'l your daily to\er process lather than transporting it 
ci(fsite for treating. 

Posi-Pak*; l.iglitweighi, easy tc) handle and ready to use 
Posi-Paks* contain a mixture of materials including 
recycled plastic .md cellulose fibers-

After application, the Posi-Shell* slurry hardens to a non
flammable and liigbly impermeable coating that easily 
confoims to the irregular contours of your landfill- Its color 
and texture provide a uniform appearance that is aesthetically 
appealing to nearby residents. 

Application 

Applying Posi-Sbell cover is a simple one-man operation. 
Once the ten-minute process of mixing the dry components 
with a liquid is completed, the mobile applicator is moved to 
the working face. The specially designed applicator provides 
exceptional ability to access difficult, steep or muddy areas. 

ml 

- • fc -

<• . . - • = ' - S^^l 
V i 

Vi^^'vCl^lii 

M. •*^!vi 

Mu&t^gjtets • 
cealijf^.-i^jfftntonp qrtis 

. . ^ ^ . . ^ - ?5lf^ry; 
ih^disconKges sca>9ir>|;i«t&.* Ke'duces^-aimMQe-dwi^ 

r ^ , . L > r ^ . .1: .- - ' .s i-^r^S. ^ 

eSSrcctor 
• \ 

;̂ T 

• Posi-Sfiell synttietic^cove;rJ<^J''waste pil^4jj_^tlni£dt«ftftolciKY'ivhjt t j ^ . Vid^ * '̂ -.?"-« 

O 

ffi 
W 

r 
@ 

> 

r 

n 
> 

H 

o 
z 



Compost Pile 

m 
o 

> 

r 
H 

> 

TJ 

r 
)-H 

O 

> 

O 



EROSION CONTROL 

Posi-Sheir ("over provides a hard-shell coating to effectively protect against wind and water erosion 
I y pica I applications are on iiUerinediate and pret losuie areas of landfills and other large sloping 
soil surfaces 

LANDFILL SERVICI; 
C O R P O n A T I O N 



CUSTOM BLENDED BINDERS AND FIBERS 

1 andfill Sen'ice (Corporation has tbe technology to produce custom-blended, cementitious mineral 
binders and special fiber mixtures required to suit specific projects Typical jnojec f- li;i\e invdlved 
various c omliinaiions of cements, flyasbes, lime by-pioducts, laiex matenals and ceiiiiiose and plastic 
f i b c i v 

LANDFILL SERVICE 
C O R P O H A T I O rj 



Landfill Products from New Waste Concepts 

"...ProGuard SB elimi
nates dust and pow
ders, and delivers 
effective over-nigtit 
cover for pennies a 
square foot." 

The newesL easiest, mosl cost effec
tive alternative daily cover material is 
here. ProGuard SB offers the quality 
you have come to expect from New 
Waste Concepts, with the added ease 
of a single component system. Just 
mix the single bag blend of recycled 
fiber and polymers with water in the 
ConCover AH Purpose Sprayer (CAPS) 
and apply. 

ProGuard SB 
Single Bag System 

Cost Effective 
ProGuard SB is fomiiiated to cost just 
pennies a square foot. Once you've 
tried ProGuard SB, you'l agree, there 
is no better AOCM. Let New Waste 
Concepts put ProGuard SB to work for 
you. 

Easy To Use 
ProGuard SB alternative daily cover is a blend of polymers and recycled fiber that pro 
vides reliable overnight protection, withoul the hassle o( two dry components. 
ProGuard SB is unique in that the engineered polymers and recycled fibers are com
bined into one dry component wfiich eliminates fine powders and dusl. 

Site Support and Evaluation 
Our knowledgeable staff wHI train your operators on 
product applications and usage, and then follow up 
with roubne visits (o insure you are getting the maxi
mum benefit from ProGuard SB. 

t you'd like to experience superior overnight coverage 
at an affordable rate, give us a caN. A New Waste 
Concepts representative will be happy to discuss how 
we can put ProGuard SB to work for you. 

NW® 
Niw W i l l i ( t i i c i r i i 

NewWaste Concepts, Iric. 
160 C. Lavoy Rd. 
Erie,MichigaaUSA48133 
Phone (734) M 7 8997 oc (800) 359 2783 

Fax (734) 847-9008 
Dna l : iik>€>nnd.can 
wwwrmci.com 



Count 
the 

Square Feet! 

NW® 
ttlH W A I I I CVNClr i i 

New Waste Concepts, kic. 
160 C. Lavoy Rd 

Erie. Michigaa USA 48133 

Ptione P34) 847 8997 oi (800) 3S9 7783 

Fai 034) 847 9008 

EmaH: info9nwci.com 
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ProGuard SB 

111. covers 

1500 

• • • . Square Feet. 

!SL. 
Actual Cost: 

1^< 
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SQ. FT. 
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3 Bags 
of 

Brand X 
cover 
1200 

I I I Square Feet. 
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Actual Cost: 

2.8C 

SQ.FT. 
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ProGuard SB Nwm 
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MAIT-RIAI.SAFETY DATA SIIF.ET 

Trade Name; 

Section 1 - General Information 

Product Name 

Manufacturer: 

Date MSDS Prepared: 
Last Review Date: 
MSDS Preparer's Name/Address: 
Unit of Issue/Container type: 
Product Descriplion: 

Section II - Ingrcdient/ldcntirs' Information 

FloCiiiciiit .Sm^li ' l-!(i^ l 'i-u(iiiiii<t.SH' 

Prof.uaid Sinjite Bag'' ' ProCiuaiii SH* 

New Waste Concepts, lnc 
26624 Glenwood Road 
Perrysburg, Ohio •t.LV'̂ l 
(419)872-2190 
August 29. 2003 
August 29, 2003 
Prepared by manufacturer 
Plastic bag/ 40 Ib bales 
Recycled papier fiber and polymer 

Proprictar>' (Y/N): 

Section 111 - Physical/CMiemic 

Appearance and Odor: 
Boiling Point: 
Melting Point: 
Vapor Pressure: 
Vapor Density: 
Specific Gravity-
Decomposition 1 emperature: 
Evaporation Rate: 
Solubility (H2O): 
Percent Volatiles by Volume: 
Viscosity: 
pH: 

Y 

1 Characterist ics 

Section IV - 1-irc and Explosion Hi 

Flash Point: 
Lower lixplosive Limit: 
Upper Lxplosivc Limil: 
Extinguishing Media/Methods: 
Special Fire Fighting Methods: 
Unusual Fire/Cxplosivc Ha7.ards: 

Fiberous with brown or natural green color 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
Slightly Soluble 
N/A 
N/A 
N/A 

i/urd Data 

525 F" 
N/A 
N/A 
Use CO2, dry chcniical foam, or water 
None 
As supplied, if ignited, dry bales will burn 

New Waste Concepts, Inc. 26624 Glenwood Road, Perrysburg, Ohio 43551 800-359-2783 



ProGuard SB 

Section V - Reactivity Data 
Stable (Y/N): 
Conditions To Avoid: 
Materials Io Avoid: 
Hazardous Decomposition Products: 

Y 
Heal/fire 
None known 
CO,, CO, 

Section VI - Health Hazard Dala 
Routes of Fnir>: 

Inhalation (Y/N): 
Skin (Y/N): 
Ingestion ("I'/N): 
Other: 
Contact Eye/Skin Hazards: 
Acute Overexposure Symptoms: 
Chronic Overexposure Symptoms: 

Emergency Treatment/ First Aid Procedures: 
Gross Inhalation: 

Gross Ingestion: 
Skin Contact: 
Severe Eye Contact: 

Y 
N 
N 
N 
N/A 
Avoid prolonged inhalation of fiber material 
None known 

Move victim to fresh air environment. Seek medical 
attention 
No oral toxicity known 
Wash affected areas with soap and vvater 
Flush eyes with water for 15 minutes. Seek medical 
attention if irritation persists 

Section Vll - Precautions For Safe Handling and Use 

Personal Protective Equipment (Routine Use): 

Respirator Protection: 
Gloves: 
Eye Protection: 
Olher: 
Work Practices: 

Ventilation: 
Spill/Release Procedures: 

Neutralization Procedures: 
Waste Disposal Procedures: 

Storage/Handling Procedures: 
Other Health Hazard Precautions: 

Face shield recommended but not required 
Recommend latex, butyl rubber, or nitrile gloves 
Safety goggles or glasses recommended 
None 
This product is to be used in outdoor environments. 
Do not use in the presence of ignition sources. 
Use outdoors 
Sweep material into drums and dispose of in 
accordance to local, state, and federal laws. Does not 
need to be reported to CERCLA or RCHA. 
N/A 
This material is not hazardous, nor does it exhibit any 
hazardous waste characteristics 
Store product in a dry environment 
Use proper lifting procedures when attempting to 
dispense product from 40 Ib. bales 

User will lieal the alx>ve a.s CONFmRNTIAl. TECHNICAL INFORMAlION", which information shall be u.sed only by ihe ustr or 
subsidiaries or parent ofthe user This dala wlien liansmilled toother parties should always bc labeled "CONFIfJF.NTlAI 
TECHNICAL INFORMATION, irrespcciive of lo whom il is ticing transmillcd 
The information contained herein has been compiled from sources considered lo tic accurate, however, no warranty is expiessed oi 
implied regarding Ihc accuracy of this information and seller assumes no responsibility for injury lo buyer or third persons of for an\' 
damage lo any properly and buyer assumes all such risks 
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Flantmahility Test 

Abf tnc t 
Solid waste to be disposed of in a landfiU is 
required to be charactciized as non-hazardous 
according to the definitions set forth in 40 CFR 
261. SoUd waste placed in a landfiU must not 
exhibit the foUowing characteristic ignitabUity, 
reactivily^ corrosivity or toxidty. New V/aste 
Concepts^ Inc contracted Smith and Associates 
Laboratories to test the ignitabil i ty of 
ConCovei^ and Q>nC6ver-180™ as weU as 30 
geotextile (tarp) samples. FlaznmabiUty was 
tested using the protocol required by ASTM 
Metfiod D 4982-89 entided SUmdord Mtthods for 
Flammability Potential Screening Analysis of 
Waste. 

Procedure 
Samples Identified as C^nCoyez^, ConCover-
tSO^ .and 30 difierent tarp coixq>osites'were 
abmi t ted for flammabili ty potent ial as 

r -Ified under ASTM D 4982-89 protocol A 
k. ien b u m e r fueled by na tura l gas was 
ignited artd the fuel/air ratio was adjusted to 
pnxluce a blue flame approximately one and 
one quarter ipch in h e i ^ t to test ttie samples. 

ConCooerlft 
A 2 ind i square b j 1/4 Inch dried saiuiple of 
ConCoTer9 nvas placed in an alitininum 
Welf^ilng dish and the fiame of ttie burner was 
h d d cBrecfly above fhe sample with IK> ignition. 
The same sample was then h d d directly at the 
tip of the flame for 15 seconds. The flame 
turned from blue to yellow indicating 
ionization but did not cause ignition. The 
sample; after 15 seconds was removed from Uie 
flame and showed scorching. 

A 2 iiiich' square by; 3/4. indi dried sample of 
ConCover-lSO^** was placed in an aluminum 
<veigtung dish and the flame of the burner was 
eld directly above the sample with no ignition, 

n*- same sample was then h d d directiy at the 

tip of the flame for 15 seconds. The flame 
tumed from blue to yellow indicating 
ionization bu t did not cause ignition. The 
8ai]:̂ >le, after 15 seconds was removed from the 
flame and showed scorching. 

Geotextile Fabrics (Tarps) 
A 1 inch square cut piece of each submitted 
sample was placed in an aluminum weig^dng 
dish and the flame of the burner was held 
directiy above the sample for 15 seconds and 
observed for ignition. The same sample was 
then hdd directly at the tip of the Uame for 15 
seconds and observed for igrution a n d / o r 
combustion. The results of these tests are 
summarized in Table 1. 

Results 
Both ConCover® and ConCover-180™, 
prepared according to manufacturers 
specifications/ demonstrate a "None-Extremdy 
Low" flammability potential as tested under 
ASTM D 4982-69 protocol 

None of the tarp samples tested ignited due to 
gas formation caused by mild heating. All 
s a m | t e tested by contact of an open flame did 
mdt within 1 to 3 seconds of contact and all 
acted as a fuel source to support combustion 
even after removing from the flame untti all 
material w a s consumed. All of the tarp 
samples tested are rated as flammable as tested 
under ASTM D 4982-89 protocol. 



Flamm^bilily Tos! Tc: Gootc?;<tilo Tarp Samples 

Sample 
Amoco Style 2006 

Vapor 
Ignition 

Flame 
Ignition 

Negative Melt & Bum Completely 
Amoco Style 9298 Negative Melt & Bum Completely 
Amoco Non-Woven Style 9298 Negative Melt & Bum Completely 
Amoco Woven CEF Style 2006 Negative Me>t & Bum Completely 
Aqua-Shed Ultra-Thin .75 mil Negative Melt & Bum Completely 
Aqua-Shed Seller 6 mP Negative MeH & Bum Comptetely 
Aqua-Shed Seller 10 mil Negative Melt & Bum Completely 
Aqua-Shed Seller 20 mil Negatwe Melt 8t Bum Completely 
Connler WP-1440 BK Negative Melt & Bum Comptetely 
Cormier WP-640 Negative Melt & Bum Comptetely 
Cormier Cl-6 Negative MeH & Bum Completely 
Connler WP-2200 BK Negative Melt & Bum Comptetely 
ConnlerRBG 16-6HD Negative Melt & Bum Completely 
Exxon Typar 3151 Negative Melt & Bum Completely 
Exxon Typar 3201 Negative Melt & Bum Completely 
Exxon Typar 3301 Negative Melt & Bum Completely 
Exxon Typar 3341 Negative Melt & Bum Completely 
Exxon Typar 3401 Negative Meft & Bum Comptetely 
Exxon Typar 3601 Negative Meft & Bum Completely 
Exxon Typar 3801 Negative Melt & Bum Completely 
Fabrene Negath/e Melt & Bum Completely 
GeoCover 4oz Woven Negative Melt & Bum Comptetely 
GeoCover 6oz Woven Negative Melt & Bum Comr)letety 
Griffolyn Type TX-1200 Negative Meft & Bum Completely 
Griffolyn Type 85 Negative Melt & Bum Completely 
Hoechst Celanese Type 1120 Negative Meft & Bum Comptetely 
Phillips 66 Fabrisoil »1 Negative Meft & Bum Completely 
PhllUps 66 Fabrisoj] #2 Negative Meft & Bum Completely 
PoMeft (Sewer) Model: TS-700 Negative Meft & Bum Completely 
SpaceSaver (James Clem Corp) Negative Meft & Bum Completely 

Tabfel 
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Landfill StabiUzation Test 

Abstract 
TUt waste stream deposited in zteazly all solid watte 
landfUb consists largdy of organic wastes wltich 
degrade over tione tiirough bidogic processes. The 
activity of microorganism found witlun tl\c landfiU 
consume organic matter as a source of energy and 
dictate the rate and stage of degradation of the 
organic waste materials. The products of the 
degradation can be monitored for key Indicator 
parameters in landfiU gas and leachate to identify 
tiie levd of degradation. Monitoring ^nt indicator 
parameters provides the landfiU operator with a 
tool to i d e n t ^ the levd of degradation taking place 
witiiin the landfill and to evaluate ttie quality of the 
landfiU gases produoed Metliane produced in tiie 
later stages oi degradation may be utilixed as an 
energy source. If tiie methane levels in tlie UndfiU 
are present at an acceptable concentration and wiU 
continue to be a id iable source over a specified 
interval of time; it is a viable resource. 

The steady anaerobic methaswgenic phase is the 
final stage of waste degradation in a landfiU/ and 
can bc identified as the stage in which the 
concentration o( methane and carbon dioxide 
stabUize in the landfill gas. Prior to reaching 
tabiUzation, the waste passes tiiiou{^ tiiree general 

phases^ starting with tiie aeroinc phase, then the 
non-metlianpgcnic anaerobic phase, which are 
followed by the unsteady methanogenic phase. 
Eadi of the phases can bc identified by ttie idat r rc 
cocioentrations of median^ uxygciv nitrogen^ caibon 
dioxide, faydzogen, water/ u i d other indicator 
parametei* fn landffll gas . HlgK IcvcH of 
Uochcsdcd offgm demand (BOD) and chemical 
oxygen demand (OOD) in tt«e leachate saur ies may 
also be used as indicators of tite levd of bioactivity, 
as.tiicsc paiasnetets are a measure of the dissolved 
oxygen used by the microorganisms in the 
biodaemical ooddation of tiie organic matter. 

The daily cover material applied at a >arvifin faciUty 
can play a role in tiie rate at wiiich sections of tiie 
landfill wiU reach stabilization. Nutrients within 
the laiKlfin tiiat feed tiie indigenous microorganisms 
are t ransported through mois ture migra t ing 
through the waste. If tiie pathway for moisture 
migration tiirough the waste is inhibited, the rate 
vvd uniformity oi degradation wiU decrease. The 
use of altemative daUy cover matenals may aUow 

for a more rapid rate of moisture migration Ifarou^ 
the waste pflc as compared to soil New^Waste 
Concepts, IIK.'contracted HuU and Associates* Inc 
of Toledo, Ohio to investigate the effects of daUy 
cover materials on the Initial phases of waste 
stabilization in a typkial solid waste landfiU. The 
following report is taken from tluit investigation. 

Apparatus 
Two separate test columns were constructed using 
different daily cover mater ia ls containing a 
homogeneous mixture of solid waste that is 
lepieseutatire of a typkal waste stieam and layered 
with daily cover mater ia ls placed in vertical 
colunms designed to s imulate typical landfill 
oondltians. The test columns were constructed of a 
1/8* tludi by tiiTce feet high dea r acrylic column 
with an eight inch outer diameter. The irmer-top 
and bottom pieces were secured to the columns 
using sted rods wtth an O-ring placed between tlie 
iimer-top and lx»ttom of tile column. The rods were 
tightened to create an air tight seal in the test 
coKorm. A valve was constructed at the base of the 
apparatus to aUow for the collection of leachate 
samples from lhe test column. The irmcr-top piece 
was cut ou t in the center to allow for waste 
placement Jn tiie test cohunn. An outer-top piece 
was designed to fit directiy above the inner top, 
after tlie waste was placed In the test oohnrm, vrith 
the intier-lop and <mter-top pieces fitting together 
witih an O-iing and ttie two pieces were connected 
to form an air t ight seal u s ing several l>olts. 
AttaowQ to die ontcp-top of tiie test ooraom was a 
prcssve psgc* a tempcnftute gauge, n v ine pnibe 
that was to be placed in the center of the test 
cohomv a vahre for die collection of air samples and 
a chainl>er to introduce rainwater into the test 
column. 

The test columns were scaled to appro^dmate a 
UndfiU in which four Uycrs of typical soUd waste 
are placed at 5 foot fifts, and eadi layer topped with 
daily cover. The materia] was mlxol and pboed bx 
layers in the test colunm. The composition was 
363% paper and paper l>oaid, 31.2% food and yard 
wastes, 10.4% metals, 8.9% glass, 4.0% pUstics, 3.4% 
wood/ 2.6% rubber and leather, 1.8% textiles, and 
1.2% of misoeUancous material. The volume of 
waste placed within each column was scaled to 
icpreseait tiie same volume of waste that would be 
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pUced witiiin a landfiU using the different daUy 
cover materUU. Water was added to each of the 
wastes to achieve a mois ture content of 
approximatdy tSOO pounds per cubic yard, which is 
typicd for soUd waste. Ihiee tiundicd mSUUters of 
Icadiate was added to liie bottom layer of waste in 
each test colunm to simuUte typical conditions 
witiiin tlie nU area. A few grams of ooocipost starter 
was alao added (o each layer placed in tite odumiu, 
to stimuUle Uoactivity in eadi of tiie test columns. 

Procedure 
After the test columns were constructed, the 
columns were placed in an insuUted box with a 
heat source attached to a thermostat designed to 
sustain a temperature of llO^F within the box. 
Temperature and pressure readings were recorded 
for cadi of tiie test columns throughout tlie duration 
of the project. To simulate rainfall and induce 
leadiate generation, an average of 300 mUUliters of 
rain vrater %vas added tiirough tiie test chandter on a 
daily basis. 

leadiate samples were collected from each of tiie 
test cohurms on a wceUy basis and analyzed for 
BOD and COD to provide an indication of the 
bioactivity within the test column. Air samples 
were coUected on a weekly basis, and these were 
analyzed for methane to serve as an indicator of the 
stage of waste degradatiorL 

Rcsulls 
A review of tbe Uboratory andytical data for the 
UndfiU gas and Icadiate samples collected over ttic 
one month test period u provided in Table 1. The 
results iOustiate tiie effect of daUy cover material on 
the initial phases of degradation of the waste. 
Methane concentrat ions were repor ted to be 
significantiy lower in the spil lest column ccnnpared 
to tile test column with ConCovei^ used as daily 
cover. After one week, tlie mcliiane concentration 
in tiie soil test column vras reported at 17 parts per 
miUion (ppm), whUe the 0)nCbveilB> was 68 ppm. 
At the end of the test per iod, the methane 

concentrations increased to 40,464 ppm in the soil 
test oohuim and 55,804 ppm in the ConCover^ lest 
cotumn. 

The leachate samples collected from t h e test 
columns support &e findings of the landfiU gas 
samples, witii the BOD and COD readings being 
higher in the samples collected from the 
ConCovei^ test cdumn than tiiose reported for tiw 
soil test column. The leachate sample coUected after 
one week from the ConCover^ mater ials was 
reported at 15,200 ppm for BOD and 21,800 ppm for 
COD, wtnle no sample was coUected fiom ttie soil 
test column due to the lack of Icadiate at tiie bottom 
of the test column. The final leachate sample 
collected from tiie soil test colunm was reported to 
contain BOD at 34,000 ppm and COD at40j000 ppm. 
The final leachate sample collected from the 
ConCover^ test column reported 37/)00 for BOD 
and57XXX)forOOD. 

Evduation of tiie laboratory analytical data for tiie 
landfill gas and leachate samples provides a 
demonstration of tiie €0ect of daily corer material 
on the degradation of waste. Tlie results indicate 
that tlie bioactivity, and metiiane gerieratlonf was 
reported lower in the soU test coliunn ttian in the 
ConCover^ test co lumn. These f indings are 
supported hy the temperature readings collected 
throughout the dura t ion of the project, as the 
intemd temperature readings for the ConCover^ 
test column were consistentiy reported to be 1-2T 
higher ttian in tiie soil test column. 

The apparent differences In the bioactivity in the 
different test columns can be attributed to ttie daDy 
cover materials. The soil in the soil test column 
inhibits or slows the migration through the (est 
column of the rain water and leachate, both of 
which contain nutrients and microorgardcms. This 
is iUustrated by tiie fact tiiat no leachate was present 
in tiie l>ase of the soil test column at the end of the 
fust week of the experiment, although leadiate was 
present in tiie other test columns. 
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Toxicity Characteristic Leaching Procedure 

.Lbstract 
Solid-waste to be disposed of in a landfill is 
required to be characterized as non-hazardous 
according to the definitions set forth in 40 CFR 
261. Solid waste placed in a Ismdfill must not 
exhibit the following characteristic: ignitabiUty, 
reactivity, corrosivity or toxidty. To predict the 
potential toxic chemical cons t i tuents 
contrilputed by solid waste d i sposed in 
landfills, the Toxidty Characteristic Leaching 
Procedure (TCLP) was desigiied to emulate the 
climatic leaching-acHon expected to occur 
between predpitation percolating into a landfill 
and fiU materials disposed of in a landfill To 
evaluate the -maximum cont r ibu t ion of 
leachable contaminants to a soUd waste landfill 
from the use of ConCover® and ConCover-
180"*, New Waste Concepts, Inc. contracted 
Jones and Henry Laboratories to conduct an 
experiment in which samples were analyzed 
using.TCLP methodology. The residts indicate 
that CohCoyei^ and ConCover-i80r«"do hot 

ntribute constituents listed under the^toxidty 
.laracteristic definition. 

Because ConCovei® is a non-removable cover, 
it is intended to remain in the landfilland wQI 
bc subjected to the leaching effects that are 
known'to occur to solid waste. Leachate.is 
generated by infiltratibii of suiface water and 
liahual moisture through solid waste materials. 
As tills wiater'percolates through the material in 
a landfiU, it removes soluble Constituents fiom 
the was te . T h e TCLP was des igned to 
determine-the maximum'concentration of toxic 
contaminants that.a w^aste could contribute 
when exposed to leachate in a I'aiidfiU' setting. 
Limits of-toxidty were establisKed.by'theU.S. 
Enviroiunental Protection Agency (EPA) based 
o n t h e threat of a specific con taminan t to 
human health and the environnient If the 
TCLP extract of a sample contains constituents 
(listed under the toxidty characteristic) equal lo 
or greater thaii the established jegi iJatory 
levels, it is cons idered a character is t ic 
^vizardpus -waste. By estimating the maximum 

concentration of leachable contaminanb that 
are contained in a test material, the TCLP can 
prevent the land disposal of hazardous waste. 
Since ConCovei® is not removed after it is used 
as a d a i l y cover materiaL the volume of 
ConCover® or.ConCover-180"* accumulating 
in the fill will increase, to some extent, over 
time even though the material is composed of 
biodegradable components. The objective of 
completing this experiment is to evaluate the 
potential consti tuents that could be leached 
from ConCover® and ConCover-180*"* when 
app l i ed a t a landfil l . ConCover® and 
ConCover-180™ were subjected to the TCLP to 
predict its maximum toxic contribution during 
its life in a landfill 

Procedure • ^ 
In 1990, tiie EPA established the TCLP ifi what 
is nov/ ref erred to as the Toxidty Characteristic 
Rule. A isample of ConCovei® and ConCover-
180"*^.was. extracted according to the Toxidty 
Charac ter i s t ic Leaching Procedure (TCLP) 
methodology stated in the Federal Register VoL 
55, No. 126/ Friday, June 29/1990. The extract 
w a s a n a l y z e d for established toxicity 
character is t ic parameters according to the 
m e t h o d o l o g i e s , l i s t e d in Test Mkthods fqr 
Evaluat ing Solid Wastes' Physical/Chemical 
A4efho&(5IV-«46}.. 

Results 
The analyticsil reports for extract anedysis from 
the TCLP are presented in Table 1. The results 
are listed .along side their respective laboratory 
detection limits. . Induded on the table is the 
regulatory limits established under tiie toxidty 
characferistac (40 CFR26L24). 

The extracts from the TCLP were^reported as 
less than the laboratory detection, limils for the 
analytical iiiethbd for all parameters. These 
results indicate that none of the parameters 
listed as hazardous by toxicity are present in 
significant leachable quatities. 



TCLP Zero Headspace: Extraction ConCover® & ConCover-ISO^ 

Paramsler 

METALS 
Arsanic 
Barium 
Cadmium 
Cttfomfum 
L«ad 
MarcufY 
Selentum 
Sitver 

Units 

nio/L 
mq/L 
moA. 
moA. 
mqrt. 
mqA-
mo/L 
moA. 

,VOLATILE .COMPONENTS 
-Benzena- ". - mo/L 
Caibon Tatrachk>rid« 
Chk>fot>enzene' 
Ctilorofonn 
1.4-OIcNorotMnzana 
1.2-OkNoroathana 
l.l-Okhtoreelhene 
Mativl EttM Kalona 
TalracMoroa thane 
Trfchloroettiena 
VinvtChk>rfda 

:.BA.SE/NEyTRALS -
--1 M'-0(ct/orot>en'ra'oa' 
' 2.4-Dini1rololtfan« 
.Hexadilorotwnzane 
HaxadtlorotMflacrMne 
Haxactiloroa ttiane 
NitrolMnzane 
Pvridina. 

PHEHOll lC COHPC 
'orCrasd' 
•m+p-Creso!-' 
PftnlactiloroDhanol 
2,45-Trictiloroohanol 
2.4.6-TrtchloroDh«nol 

moA. 
moA. 
moA.* 
RIQ/L 
mo/L 
moA. 
mqA. 
moA 
mqA. 
mq/L 

.ConCovarO 
Results 

Not Delected 
Not Detacted 
Not Deteded 
Not Delected 
Not Delected 
Not Delected 
Not Detecled 
Not Delected 

• Not Delected 
Not Detected 
NotDotedMf 
Not Detected 
NolDatactod. 
NotDataded 
NotDetoctod 
Not Detacted 
NotDataded 
Not Delecied 
Not Detected 

COMPONENTS, 
' •niqrt i ' \ ' .- Not Detecled '• 
"mort. 
rooA. 
moA. 
mqA. 
moA. 
mort. 

)NEKTS 
liKjA 
moA.' 
moA. 
mo/L 
mo/L 

PESTici lJE • COMPpNENTS ^ 
'.Ctilonfana^; "'-.'- - • 'mort. * 
Endrin 
Heptachk)r 

- Hepladilor Eooidde 
Lindane . 

• mort. 
mcjA. 
mort. . 
moA. -

Nol Delected 
NolDaleded 
Not Detected 
Not Delected 
Not Delected 
Not Detected 

Not Detected 
NotDataded 
Not DeUdad 
Not DetadM 
Not Delected 

Not b^ledad 
/^ NolDeleded 
. Not Deteded 

Not Delected-
NotDeladad 

ConCover -180™ 
Resdi ts 

-Not [>eteded 
Not Deteclod 
Not Detected 
Not Detecled 
Not Delected 
Nol Deteded 
Not Delected 
Not Otleded 

Not Detected 
Not Detacted 
Not Dalocled 
NotDaladed 
NotDatoded 
NotDataded 
Not Deteded 
NotDataded 
NolDeleded 
Not Delected 
Nol Delected 

.. .Not Detected" 
Not Deteded 
Not [>eleded 
Not Delected 
Not Detected 
Not Deladed 
Not Deteded 

Not Delected 
Not Deleded 
NotOeteded 
NotDet«:tod 
Not Deleded 

• Not Deleded 
Not Deladed 
Not Deleded 
Not Deladed 
Not Detected . 

De tec t ion 
L imi t 

D.04 
4.0 
0.1 
0.2 
0.2 

0.004 
0.04 
0.2 

0.0005 
0.002 
0.0006 
O.OOOG 
0.002 
0.001 
0.0008 
0.002 
0.001 
0.001 
0.001 

6:b6i 
0.005 
0.002 
0.002 
0.002 
0.001 
0.001 

0,001 
0.001 • 
0.004 
0.003 
0.002 

0,02 -
0.04 
0.006 
O.OOB ' 
O.OOS 

TCLP M 
Limit 

1.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

0.5 
0.5 

100.0 
6.0 
7.5 
0.5 
0.7 

200.0 
0.7 
0.5 
0.2 

- • • • . 7 . 5 -

0.1 
0.1 
0.5 
3.0 
2.0 
5.0 

200,0 
200.0 
100.0 
400.0 

2.0. 

0.03 
ô:o2 

0.008 
0.006 
0,04 

Melhonrdilor 
Toxaphene 

mo/L NolDaleded Not Detected 
mg/L NolDeleded Not Detected 

HERBICIDE COMPONENTS 
-2 :4 -0 - ' •••"••••• - • VmoA- Nol Dele ded Not Deleded 

0.001 
0.06 

0,1 

10.0 
O.S 

^ Q . ^ 
-2.4^TPfS»vaxV mg/L Not Deteded . Not Deteded 0.02 1.0 

Tablcl 
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Water Permeation Test 

Abstract 
New Waste Concepts, Inc contracted HuU and 
Associates, Inc. of Toledo, Ohio to devdop a 
test tiiat would demonstrate the effectiveness of 
ConCover® in comparison to soU cover for 
promoting water run-off. Water permeation of 
ConCovei® at a landfiU wiU depend largdy on 
the application suifiice. FUt surfaces are ideal 
for water run-off whUe irregular surfaces can 
trap wate r and voids between cover can 
compromise the coverts alnUty to shed water. 
The objective of this test was to evaluate the 
ability of a ConCovei® and soU to inhibit water 
permeation. 

Apparatus 
The apparatus consisted of a three gallon 
plastic contaii^er with sixty 1/8" diameter holes 
on tiie bottom in a unifonn. pa ttem (see figure 
1). Two inches of coarse, dean sand was placed 
into the container on top of a fitted geotextile 
drainage fabric which prevented the sand fiom 
passing through the holes. The contact 
between the fabric edges and the bucket 
sidewalls was sealed with a bead of silicone 
caulk a n d the sand was leveled to form a 
simulated vraste surface. The (^>edinen of ttie 
OmCovei® slurry was prepared and placed 
above the sand layer. It was allowed to setup 
for a time period slmihr to ttiat txpentoced on 
the vraste surface. The speciinen of six inches 
of daily soil cover was placed on a similar 
apparatus above the sand layer. This apparatus 
was mounted under a rainfaU simulator with a 
large funnel under the apparatus to collect 
water passing through the specimen. The 
funnel drained into a 500 ml. graduated 
cylinder through a dear flexible hose. 

Procedure 
The test specimen was subjected to a simulated 
downpour by dropping 500 ml. of water 
uniformly onto the cover surface from a 
approximately two feet, over a period of one 
minute. This was equivalent to approximatdy 
0.4 inches of ndnfaU distributed over ttie cover 

1 1 ) 1 ) 1 1 1 
l l l l 11 l l l l I 

SOOml 
GnuluBtedCrlnd«f 

Water Permeation Test Apparatus 

Figurel 

area. The water drained tiirough the specimen, 
into the furuiel, through a flexible hose, and 
into a 500 ml. graduated cylinder. The 
cumulative water permeation measurements 
versus time are a relative indication, of how 
cffectivdy the two types of cover prevent water 
from infiltration into ttie simulated waste. 

Results 
Results from the two runs of this test are 
presented graphically in figures 2 and 3. 
ConCover® waa generaUy more effective tiian 
the soil cover in prevent ing water from 
infiltrating into the s imulated waste. 
ConCover® allowed no permeation for 30-35 
minutes after which it allowed no more tiian 
30nil of water to pass. The soil cover aUowed 
relativdy constant infiltration of water up to 
approximately 400ml at 30-35 minutes and 
leveled off for the rest of the test. This test 
demonstrates ConCover 's superior 
impermeability on surfaces. 
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Water Run-Off Quality Test 

Abstract 
The i m p l e m e n t a t i o n of a s t o r m w a t e r run-off 
management p rogram is required by U S reguUtory 
a g e n d e s "to pe rmi t and operate a landfill facility. 
E l a b o r a t e d r a i n a g e s y s t e m s a re d e s i g n e d a n d 
installed to manage the quantity of run-off resulting 
from s t o r m even t s , with the goal of min imiz ing 
i n f i l t r a t i o n i n t o t h e fill a r e a s a n d r e d u c i n g 
s tagna t ion of p o n d e d water . The qua l i ty of the 
storm water run-off that eventuaUy is discharged to 
surface w a t e r bod ies or to sewer sy s t ems is also 
r equ i red to m e e t spedf ic r e g u l a t o r y s f anda rds . 
New W a s t e C o n c e p t s , Inc . con t r ac t ed Hul l a n d 
A s s o c i a t e s , I n c . of T o l e d o , O h i o t o d e s i g n a n 
experiment that evaluates the effect of daUy cover 
materials on the quality of storm water run-off. 

Apparatus 
T h e a p p a r a t u s u s e d in th i s e x p e r i m e n t w a s 
desjgned to simulate the effects of a typical storm 
event on the quaUty of run-off from the working 
face of a landfiU to which a daily cover material has 
been applied. Figure 1 provides an illustration of 
the test appara tus . The apparatus w a s constructed 
of four c o r n e r pos ts a t tached to a b a s e e leva ted 
several feet a b o v e the g r o u n d sur face . A spray 
nozzle connected to a hose %Mas suspended six feet 
a b o v e t h e b a s e of the a p p a r a t u s to s e r v e as tho 
rainfaU source. The apparatus w a s l ined with an 
inert plastic material witti a two inch d iameter hole 
in the b a s e to a l low for t h e s imu la t ed rainfaU to 
f low i n t o a s a m p l e con ta ine r . A 2* x 2* tes t ing 
pht form w a s a t tad ied atiove the center of the base, 
which w a s si tuated at a 4:1 slope. 

Procedure 
To evaluate the quality of the d t y water used in this 
experiment, a field blank was collected by running 
6 gallons of d t y water over the lest appara tus prior 
to a p p l y i n g the cover mater ia l . T h e da i ly cover 
materials were appl ied Id 2 ' x 2' x 1/4" plywood 
b o a r d s a n d a t t a c h e d to t h e t e s t i n g p l a t f o r m . 
ConCover® w a s applied to the lest b o a r d in the 
field, by spraying a 3/8* layer of the material onto 
Ihc board from the mixing unit and a l lowed lo set. 
Three inches of clayey soil were placed on the soil 
test board, and a fine mesh (#40 sieve) was placed 
^' the base of the down slope side of the board, so 
*nat thp "inil T#»rnainpd on the board t h r o u e h the 
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duration of the test. 

A two-year, one hour storm event was s imuUted by 
a d j u s t i n g the flow from the s o u r c e s o t h a t six 
g a l l o n s of w a t e r w e r e co l l ec ted i n t h e s a m p l e 
conta iner ove r a for ty-minute pe r iod of time, to 
r e p r e s e n t a two-year , o n e - h o u r d u r a t i o n s t o r m 
event for Toledo, Ohio. Water was sprayed through 
Ihe nozz le on to each board a t t a ched t o the tes t 
platiorm. The run-off from each of the trials was 
collected and submitted for laboratory analysis. 

Results 
T h e s a m p l e s we re a n a l y z e d for g e n e r a l w a t e r 
quality parameters that are typically required to be 
moni to red for run-off d ischarges from a landfill 
fadlity. Table 1 provides a summary of the results 
of the laboratory ai\alysis of the samples collected, 
along with the analysis of the field blank sample. 

In order to investigate the effect of ConCovei® on 
run-off, it is important lo consider the results of this 



experiment respective to tlic quaUty of the 
fidd blank (dty water). This test shows tiiat 
ConCovei® does not introduce a significant 
a m o u n t of chemica l c o n s t i t u e n t s to the 
surface wa te r run-off. All of the v a l u e s 
reported by the Uboratory for the run-off 
samples for me ta l s w e r e r e p o r t e d to be 
below the prbnaiy and secondaiy Drinking 
Wate r S t a n d a r d s , a n d a p p e a r to be 
unchanged w h e n cor rec ted by the field 
blank results. The run-off, for all purposes, 
was found to be relativdy unaffected by the 
presence of ConCovei®. 

Surface water runoff, from the soil dai ly 
cover simulation, on the other hand , w a s 
r e p o r t e d by t h e l a b o r a t o r y lo y i e l d 
significant amounts of seleded metals. The 
iron content of soil runoff was reported at 
263,000 u g / l , o v e r o n e t h o u s a n d t i m e s 
higher than va lue from ConCover®, 180 
ug / l . Although iron is naturally occurring 
and a relatively high value is expected from 
soil , the fa te of the runoff m u s t b e 
considered. Although common practice is 
to res t r ic t su r f ace w a t e r at t he a c t i v e 
w o r k i n g area f rom r e a c h i n g s u r f a c e 
drainage discharges, some runoff can be 
an t i c ipa t ed . D i s c h a r g e f rom a 

sedimentation basin at a landfill is permitted 
by a Nat ional Po l lu tan t Discharge E l imina t ion 
System (NPDES) Permi t . This p e r m i t r equ i r e s 
baseline testing and cont inued moni to r ing . The 
p a r a m e t e r s m o n i t o r e d d e p e n d o n t h e typ ica l 
constituent l evds of the runoff a n d the quali ty of 
the receiving waters . This test s h o w s that using 
ConCover® in t roduces m u c h less i ron in to the 
w a t e r sy s t em. In fact, t he leve l r e p o r t e d for 
ConCovei® is lower than the secondary Drinking 
Wate r S t a n d a r d of 300 u g / I . T h u s , u s i n g 
ConCover® may diminate the need lo monitor iron 
for NPDES discharges. 

Sirrular to the above, the laboratory reported levels 
of other parameters in the surface w a t e r runoff 
p r o d u c e d f rom soil r e l a t i v e lo t h a t from 
ConCover®. Water runoff from soil con t a ined 
higher total a inounts of va r i ous c o m p o n e n t s as 
compared lo ConCovei®; phosphorus (5.62 vs 0.14 
"»S/1)/ ca ldum (1020 vs 36.6 mg/ l ) , chromium (198 
vs < 50 ug/I) , copper p i 3 vs <20 u g / l ) , lead (120 vs 
< 50 ug/I) , magnesium (275 vs 5.0 m g / l ) nickel (200 
vs < 50 u g / l ) , a n d z inc (703 vs 50 u g / l ) . By 
c o m p a r i n g the U b o r a t o r y r e s u l t s of the 
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Table 1 

V S . EFA Drinking Water Standards, results for all 
m e t a l s a n a l y z e d w e r e r e p o r t e d to b e b e l o w 
d r i n k i n g w a t e r s t a n d a r d s . A g a i n , t h e r e s u l t s 
indicate that using soil as a dai ly cover will likely 
rcsuit in higher l e v d s of chemical const i tuents to 
s u r f a c e w a l e r r u n o f f t h a n d o e s C o n C o v e r ® 
materials. Soil also produces a significant amount 
of dissolved sol ids . T h e l abora to ry r epor t ed the 
total dissolved solids (TDS) from the soil runoff as 
n , 2 0 0 m g / l . This r csu i t is s igni f icant ly h igher 
c o m p a r e d to tha t f r o m C o n C o v e r ® , 310 m g / i . 
Suspended solid r anges w e r e similar for all three 
tests. 



ADDENDUM 10 

RECYCLING AND COMPOSTING PLAN 
SALT LAKE VALLEY SOLID VVASTE MANAGEMENT 

The SLVSWMF has an ongoing composting program on property owned by the facility. The 
purpose of the program is to remove yard and wood waste from the waste stream to extend the 
life of the landfill, as well as to provide a quality product to the citizens of the area. The 
composting facility is operated in accordance with the requirements of UAC R3 15-312-2. 

LOCATION OF COMPOSTING OPERATIONS 

The facility uses two areas for the processing and selling of the products. The main processing 
area is just off Califomia Avenue and near the west property boundary of the facility; this 
compost area is also called the "clean green" area. The clean green area has a berm surrounding 
the perimeter so no run-off liquids can leave the site. A major portion ofthe site pad is asphalted 
to provide containment and to improve the driving surface. The second area, which is mainly 
used for screening and selling fmal products, is immediately east of Ihe citizen's unloading 
facility. This asphalted area is located within a permitted landfill cell. No additional moisture is 
added to the products in this area. 

OPERATION OF COMPOSTING FACILITY 

Both private citizens and commercial businesses are asked when they enter the facility if their 
loads contain yard or wood waste; loads containing only yard and wood waste are given a 
discount on the disposal fee as an incentive to prc-sort the loads. Yard and wood waste received 
at the facility are directed to the clean green area where the load is separated into the yard waste 
pile or the wood waste pile. If the loads contain any other type of waste, a dumpster is provided 
for that material. A loader places the yard and wood waste into a large tub grinder where it is 
reduced to an approximate 2-inch or less size. The loader places the ground yard waste into large 
windrows for composting. The windrows are approximately 150-feet long, 10-feet tall and 15-
fcet wide. Water and ammonium nitrate fertilizer are added to the windrows to expedite the 
composting process. The windrows are turned weekly with the loader to keep the process 
aerobic. During this time the compost produces heat that varies between 140 and 160 degrees 
Fahrenheit. The material is allowed to cure into compost over an 8- to 16-week period. When 
the compost is "fmishcd," it is hauled to the site cast of the citizens unloading facility. The 
compost is screened into various sizes and sorted into product piles for sale. The wood waste is 
only ground up or chipped into pieces, then hauled to the screening area for sale; it is not 
composted. 1 he goal is to have mature, quality compost and wood chip product for sale to the 
public. 
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R315-312-3 
(1) (a) The area is not wetlands, watercourses, or floodplains. 

(b) It is not within 500 feet of any permanent residence, school, hospital, institution, 
office building, restaurant, or church. 

(2) (a) Manufacturers performance data for all equipment is kept in individual files on 
each respective piece of equipment which is available for review. 

(b) The facility scales are used to measure the inbound and outbound materials. All 
grinding and .shredding is done in the tub grinder. All mixing of materials is done 
with the front-end loaders. The proportioning of input materials is done manually 
to keep the materials separate. 

(c) All monitoring equipment is located in the on-site building near the asphalt 
composting pad. Monitoring is done on a regular basis. 

(d) The only additive materials to the compost are ammonium sulfate fertilizer and 
water. The fertilizer is purchased from commercial vendors and applied to the 
rate of 500 pounds per windrow. This application rate fluctuates as the nitrogen 
content of the feedstock varies with the seasons. Water from the facility well, is 
added on a regular basis. The amount of water added to the windrows varies with 
the weather and seasons. 

(e) Special precautions for the driving surface (asphalt pad) have been taken to assure 
year round operation. During windy weather, it may not be possible to operate the 
tub grinder or the trommel screen. Appropriate adjustments in operations for 
weather factors such as rain, snow, or freezing temperatures are made. 

(f) The estimated time to complete the compost process varies from 8 to 16 weeks. 

(g) A windrow system of composting is used. Windrows are approximately 150 feet 
long, 10 fcet tall, and 15 feet wide, lhe compo.sting process reduces the volume 
by approximately 50%, so actual sizes may vary. 

(h) The windrows arc aerated by tuming approximately weekly with a rubber tired 
loader. Weather affects the turning frequency requirements. 

(i) The ultimate use of the compost is a product that is sold to both private citizens 
and commercial companies. Any residue is used for road building purposes on 
the tipping face ofthe landfill. 
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(3) (a) The scale house records of incoming and out going materials are on permanent 
file. The temperature data is maintained in the olTice. 

(b) All materials arc processed within two years. 

(c) All materials not destined for processing are disposed of within a pennitted 
landfill module. 

(d) Windrows are turned frequently enough to maintain an aerobic condition. 

(e) The temperature ofthe in process windrows is maintained between 140 and 160 
degrees Fahrenheit for not less than 7 days. 

(f) Hazardous waste or waste containing PCBs is not accepted for composting. 
Employees are assigned to watch for, and remove any items unacceptable for the 
compost process. No sewage treatment sludge, water treatment sludge, or septate 
is used in the composting process. 

(g) No sludge or septate is used in the composting process. 

(i) The compost windrows are on an asphalt pad that lies on top ofthe 
natural clay soil in the area. The soil beneath the asphalt pad and 
the benn surrounding the area are sufficient to protect the 
groundwater. 

(ii) The berm surrounding the area is sufficient to handle the run-off 
from a 25 year storm event. 

(iii) Any collected water is used on site. 

(iv) The dirt berms are sufficient to divert the run-on from a 25-year 
storm event. 

(h) The finished compost does not contain any .sharp inorganic objects and is 
sufficiently stable so that it can be applied to land without creating a nuisance, 
environmental threat, or hazard to the public. 

(4) Closure and post closure. The facility intends to continue to operate the composting site 
for a number of years. Prior to closure, the facility will obtain all regulations for closure 
and po.st closure care, and follow them. The long-term plans arc to use the compost 
locations tor landfilling of municipal solid waste. 
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1. INTRODUCTION 

In 1995, the Salt Lake County Health Department began operation ofa Household Hazardous 

Waste Facility (HHWF). The HHWF is located at the Salt Lake Valley Solid Waste 

Management Facility, at approximately 6030 West Califomia Avenue in Salt Lake County 

(Figure 1). The goal of operating the HHWF is to reduce the amount of hazardous wastes 

disposed in the landfill cells ofthe Solid Wa.ste Management Facility, and thereby reduce the risk 

of future impact to soil and groundwater. 

The HHWF is currently staffed by Salt Lake County personnel. Waste is disposed through 

ONYX Environmental Services. The Salt Lake County Health Department has contracted with 

Kleinfelder to assess the .short term and long tenn costs and benefits of two options for staffing 

the HHWF. The facility has been staffed solely with personnel of Salt Lake County. The 

following report describes the current operation of the HHWF and will serve as the basis for 

assessing the number, type, and requirements of personnel at the facility. 

SLVSWM1717677.009,SI,C5R036 
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2. DESCRIPTION OF THE HOUSEHOLD HAZARDOUS 
WASTE FACILITY 

2.1 MATERIALS ACCEPTED 

The HHWF accepts only wa.stcs from private homeowners. Wastes collected at the HHWF are 

divided into seven categories (Table I): 

• Aerosol - This category includes all material stored in aerosol cans, including 

pesticides and paints. 

• Non-halogenated fiamniable - This category consists mainly of fuels. 

• Oil 

Oil-based paint 

Latex-based paint 

Lab Packs - This category includes liquid and solid materials that require special 

packaging for transport, including corrosives, poisons, causfics, and oxidizers (sec 

Table 1). 

Other - fhis category includes material that does not fit with the other six categories, 

such as anti-freeze, dioxins, and automobile batteries. 
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TABLE 1 
Quantities of Wastes Collected 

Salt Lake County Household Hazardous Waste Facility 
2003 

Category 
Lab Pack 
Non-Halogenated Flammable 
Oil and Latex Paint 
Oil 

Total Quantity (lbs) 
255,316 
69,510 
241,414 
59,868 

2.2 PHYSICAL LAYOUT OF THE HHWF 

The HHWF is located along the north side of 1300 South Street, just east ofthe public drop-off 

area within the Salt Lake Valley Solid Waste Management Facility (Figure 2). The HHWF is 

accessible from 1300 South or from a frontage road that leads from the scale houses at the 

entrance to the Solid Waste Management Facility. The HHWF consists ofa driveway/drop-off 

area, a segregation/storage area, a shed for storage of reusable items, and a dumpster for disposal 

of empty containers (Figures 2 and 3; Photos 1 through 5, Appendix B) 

The scgregation/.storage area is surrounded by an approximately 8-foot high chain link fence with 

two sliding gates. A third gate was installed in 1996 (Photos 1 and 2, Appendix B). The floor of 

fenced area is lined with concrete that slopes toward a central concrete-lined floor sump (Photo 

3, Appendix B). A concrete curb borders the area. The segregation/storage area is covered by a 

sloping steel roof 

As shown on Figure 3, within the segregation/storage area are several tables and bulk storage 

drums, including: 

• Tables for temporary storage of latex and oil-based paint cans, and 55-gallon drums 

for bulked paint; 

• A table for temporary storage of oil containers and drums for bulked oil; 

SFVSWMF/17677.009''SLC5R036 
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• A table for temporary storage of anti-freeze containers and a drum for bulked anti

freeze; 

• An area for temporary storage of fuel containers and drums for bulked fuel; 

• A table for temporary storage of items to be lab packed (e.g. insecticides, fertilizer, 

etc.); 

• Locking closets for storage of materials deemed especially hazardous (e.g. dioxin) or 

for long-term storage of other materials. 

Material that does not belong in one ofthe above areas is placed on the ground within the curbed 

area inside ofthe fence. 

The gates in the perimeter fence ofthe HHWF are locked whenever no employees are present. 

2.3 MATERIAL HANDLING 

The handling of materials at the HHWF generally consists ofthe following .steps: 

• Directing Homeowners to llllWF. All private vehicles entering the Solid Waste 

Facility stop at the scale houses. Scale house personnel ask each driver if the load 

contains material appropriate for the HHWF. If there arc hazardous wa.stcs in the 

homeowner's load, the vehicle is directed to the HHWF. Installed signs also direct 

customers to the HHWF. 

• Acceptance of Material. Homeowner vehicles stop in front of the east gate (Figures 2 

and 3). HHWF employees meet each vehicle with a push cart. Material is transferred 

to the push cart by the homeowner and the employees. (After material is transferred 
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• 

to the push cart, the homeowner .should have no more contact with the material and 

should proceed no further toward the HHWF. Occasionally, however, homeowners 

do follow employees into the fenced area. If a homeowner does enter the fenced area, 

he/she is asked to leave immediately.) Customers are asked to complete a survey 

questionnaire before they leave. 

Occasionally, homeowners leave materials outside the locked gates of the HHWF. 

When such materials are discovered by HHWF employees, they are moved to an 

appropriate location within the fenced area. 

Sesresation of Material. A HHWF employee pushes each cart into the fenced area. 

Wastes are placed in the appropriate temporary storage areas (e.g. area for temporary 

storage of oil, ftiel, latex paint, oil-based paint, anti-freeze, lab pack, or locking closet; 

Figure 3). The decision on where to place a given container is made by a HHWF 

employee, based on labeling ofthe container (or apparent content if labeling is absent 

or obviously incorrect) and information from the homeowner. 

Interim Storage. When the materials arc segregated into the respective temporary 

storage areas, they are left in the containers in which they were received until bulking 

or lab packing is possible. This interim storage period, between material acceptance 

and bulking/lab packing, is generally one to four days. Occasionally, material is 

delivered to the HHWF in a badly damaged container. In such cases, the material 

may bc rc-packaged or immediately bulked. 

Bulking, of Material. There are bulk storage dmms for oil, anti-freeze, latex paint, oil-

based paint, and fticl. Material is generally placed in the proper bulk storage dmm as 

soon as possible (e.g. as soon as there is a break in the drop-o<T traffic). If material is 

delivered in an intact container and the HHWF employees are otherwi.se busy, 

however, several days may pass before material is placed in the appropriate bulk 

storage drum. 
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• Lah Packine. Those materials that require lab packing arc .segregated into several 

categories within the lab pack interim storage area. These materials arc placed in 

category-specific lab packs as soon as possible. 

• Seeresation of Reusable Materials. If material is in a well-labeled, intact container, 

and if the material appears to be fresh, a HHWF employee may decide to segregate 

that material for possible reuse. Materials segregated for reuse, including paints, 

pesticides, and fumiture polishes, are stored in a locking shed north ofthe fenced area 

(Figure 2). Those materials are available to employees of the Solid Waste 

Management Facility and to members of the public. Anyone interested in obtaining 

reu.sable material must receive it from a HHWF employee. In 2003, 17563 pounds of 

material were diverted from disposal through the reuse program. 

Manifesting and Shipping. Up to two days prior to a scheduled waste pickup, the 

wastes that have been put in bulk .storage or lab packs are labeled with DOT stickers 

and manifested. When the waste transporter arrives, HHWF personnel load the bulk 

materials and lab packs into the tmck for shipment to a hazardous waste disposal 

facility. Antifreeze, batteries, and u.sed oil are picked up by registered recyclers. 
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HHWF PERSONNEL 

3.1 PERSONNEL HOURS 

The advertised business hours for the HHWF are the same as the landfill hours, from 7 am to 5 

pm, Monday through Saturday. The frequency of drop-offs at the HHWF varies depending on 

the time of year. The period from about April to Octobcr is relatively busy, and there are 

relatively infrequent drop-offs from November through March. During all times of year, 

Saturdays arc generally busier than weekdays. The number of HHWF employees required to mn 

the facility varies depending on the day ofthe week and the time of year: 

• Saturdays, Busy Season (April through October) - There are generally two to four 

HHWF employees present, with two employees present at most times during 

operating hours. During the peak period (10 AM to 3 PM), there are generally two 

employees present. Additional employees can bc brought in from other parts ofthe 

Solid Waste Facility or from temporary employment contractors if the volume of 

traffic is anomalously high. 

Total man hours/day = 20 to 40 

• Weekdays, Busy Season (April through October) - There are two to four employees 

present- fhere arc generally two employees at the HHWF during business hours. 

During peak traffic periods, one or two additional employees may be called in. 

Total man hours/dav ~ 20 to 40 
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• Saturdays, Slow Season (November through March) - There are two to four 

employees present. There are generally two employees at the HHWF during business 

hours. During peak traffic periods, one or two additional employees may be called in. 

Total man hours/dav ^ 20 to 40 

• Weekdays. Slow Season (November through March) - Traffic at the HHWF is very 

liglit and intennittent. There are fewer employee hours required to staff the HHWF. 

When homeowners come to drop material at the HHWF, specified employees are 

called from the adjacent Public Drop Off Facility. 

Total man hours/day = 15 to 30 

3.2 CURRENT INVOLVEMENT OF COUNTY AND ONYX ENVIRONMENTAL 
SERVICES PERSONNEL 

Current operation of the HHWF involves personnel of both Salt Lake County (Landfill and 

SLVHD) and ONYX Environmental Services, Inc. 

There are currently four Salt Lake County employees whose jobs are fully devoted to the HHWF; 

two Landfill employees and two SLVHD employees staff the facility. Other county employees, 

with primary job responsibilities in other parts of the Solid Waste Management Facility, are 

available for work at the HHWF. For all county employees who work at the HHWF, cither as 

their primary job responsibility or as a secondary responsibility, work at the HHWF is specified 

in their job description. Al.so, all such employees receive the same job-specific training (see 

Section 3.3). Salt Lake County employees who work at the HHWF are involved with 

acceptance, segregation, and bulking of wastes. County employees are generally involved with 

preparation of lab packs, with supervision from the SLVHD lab pack chemist or ONYX. 

During periods of peak traffic flow, there may be as many as four employees at the 1 IH WF. The 

ONYX may supply employees to prepare the lab packs when needed. 

SLVSWMI717677.009'SLC5R036 Page S of 9 March 11.2005 
Copyright 2005 Klemfelder. Inc. 



3.3. TRAINING 

Both Salt Lake County (Landfill and SLVHD) employees and ONYX employees who work at 

the HHWF receive 40-Hour training in Hazardous Waste Operations and Emergency Response 

(OSHA 1910.120) (HAZWOPER) with annual 8-hour updates and 40-hour training in lab 

packing. Employees from temporary agencies receive 40-hour HAZWOPER training in addition 

to the HAZWOPER and lab pack training. 

Salt Lake County employees who work at the HHWF receive on-the-job training in waste 

inspection, waste segregation, fire control, and landfill operations. Also, the Solid Waste 

Management lacility maintains a written Spill Prevention Control and Countermeasure (SPCC) 

plan. All County HHWF employees receive annual training in implementation ofthis plan. 

In addition to the 40-hour HAZWOPER and lab pack training, Rollins employees receive 

training in identification and listing of hazardous waste (40 CFR part 61). 

3.4 MEDICAL SURVEILLANCE 

Employees of both Salt Lake County and ONYX who work at the HHWF are in medical 

monitoring programs consistent with 29 CFR 1910.120. County employees are examined every 

six months, in the same program used for the Salt Lake County Fire Department HazMat teams. 

3.5 PERSONAL PROTECTIVE EQUIPMENT 

Employees wear safety boots, coveralls, and nitrile gloves during acceptance and segregation of 

waste. 1 yvek coveralls and safety glasses are wom during bulking and lab packing procedures. 

Half-face or full-face respirators are required for bulking of fuels and solvents, and recommended 

for bulking of oil-based paint. Employees performing bulking or lab packing also wear gloves 

appropriate for the materials being handled. 
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ADDENDUM 12 

LEACHATE HANDLING AND TREATMENT PLAN 
SALT LAKE VALLEY SOLID WASTE MANAGEMENT FACILITY 

The Salt Lake Valley Solid Waste Management Facility (SLVSWMF) handles landfill leachate 
through a combination of re-use and treatment. There arc two usage methods and two treatment 
plans for leachate. For usage, leachate is reapplied to the surface of landfill roadways to reduce 
fugitive dust emissions. In addition, leachate may be reinjected back into the landfilled waste to 
dampen wastes and promote degradation. Excess leachate not needed for re-use is treated in a 
system of lined storage and aeration retaining ponds. Biological macrophytes may be used in 
conjunction with aeration to remove pollutants from the leachate. All methods are acceptable in 
practice and comply with applicable state solid waste regulations. TTiese methods are discussed 
in greater detail in the following sections. 

LEACHATE USAGE 

Fugitive Dust Control 

Leachate has been used successfully as a dust suppressant on landfill roadways that exist on lined 
areas. Leachate is pumped into SLVSWMF water trucks and is transported to roads on the 
tipping face where surface conditions are dry and dust requires control. Leachate application is 
controlled through spray nozzles attached to a tanker vehicle that drives over the roadway 
surface. 

Leachate Reinjection 

Leachate reinjection may be used to introduce moisture to areas of dry waste within the landfill. 
Waste with a higher moisture content has been shown to degrade at a faster rate, and also 
produces a greater amount of methane per volume. This will be useful when the future gas-to-
energy project begins to generate electricity from the combustion ofthe landfill gas, as additional 
gas will allow for a greater production of electricity. 

Leachate reinjection will be performed under controlled circumstances, where volumes and rates 
of injection will be monitored to avoid saturating the waste, so as to reduce leachate migration to 
the bottom of the landfill cell. Injection techniques vary depending on site location, waste 
composition, and climate. As gas-to-cnergy projects at landfills are becoming more common, 
extensive research is being performed on reinjection methods that could be considered for 
possible use. Methods may include, but arc not limited to, reinjection via a piping system, 
trench, conductivity blanket, or other suitable technique. 
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LEACHA'fE TREATMENT 

Evaporation 

The SLVSWMF facility has developed lined leachate evaporation ponds as on top of Module 2. 
Leachate is pumped to the ponds from the leachate collection system. Based on the season and 
the volumes of leachate collected, leachate is aerated to enhance evaporation of the leachate. 
Aeration is archived by use of an aeration pump placed into the collection pond. 

Macrophyte Treatment 

SLVSWMF is currently using an interim leachate treatment system to handle most of the 
leachate generated in the active landfill area. This interim .system consists ofa lined leachate 
evaporation/treatment pond that was constructed on the top of Module 2. This treatment pond 
will use aquatic macrophytes to reduce and/or remove pollutants from the landfill liquid waste 
stream through organic processes. Aquatic macrophyte systems (wetlands) are typically easy to 
apply, involve lower capital costs, and are relatively low maintenance systems that produce good-
quality effluent water. 

The following sections provide a brief description of the treatment system that is currently 
undergoing pilot testing and optimization. 

The interim treatment system consists of four areas: 

• The first area consists of two staging ponds where the influent waste stream is 
collected and metered into the treatment area; 

• The second area consists of three macrophyte treatment cells, each approximately 
185-fcct long by approximately 25-feet wide; 

• The third area consists ofa final polishing area, approximately 25-feet long by 10-feet 
wide; 

• The fourth area is an evaporation area for the treated water. 

The entire system is lined with HDPE to reduce infiltration. The second area (macrophyte 
treatment cells) will al.so have 2 fcet of top.soil on top ofthe liner to allow macrophyte growth. 
The staging ponds and the treatment cells will be separated by soil berms with a 3H:1V slope. 
The treatment area will be raised at the staging pond area to allow gravity fiow of the waste 
stream through the system. Effiuent water will be allowed to evaporate within a basin following 
treatment. 

The following sections describe each ofthe system areas in more detail. 
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STAGING AREA 

The staging area consists of two ponds, each approximately 150-feet long by 25-fect wide. This 
allows a storage capacity of up to 125,000 gallons of leachate between the two ponds. The ba.se 
and sides ofthe staging ponds will be covered with approximately 6-inches of gravel material. 

Leachate volumes are monitored by a volumetric totalizer that is installed in the pipe that 
transfers leachate from the staging ponds into the treatment cells. This design will allow precise 
adjustment of leachate fiow into the treatment cells and allow measurement of the total flow 
through into the system. 

PRIMARY TREATMENT AREA 

The primary treatment area consists of three treatment cells, each approximately 185-feet long by 
25-feet wide. The HDPE liner in these cells is covered with approximately two feet of soil to 
allow rooting of vegetation. With a one-foot depth of water, this area will allow for an 
approximate 16-day retention period within the treatment cells. 

At the end of each treatment cell, an adjustable weir allows the leachate to fiow into the next 
treatment cell. A vertical drop of about one foot between each cell was installed to increase 
aeration of the waste stream. Baffles in each cell run will contribute to mixing of the waste 
stream and reduce potential stagnant areas within the cell. 

Macrophytes will be planted as soil-rooted seedlings at approximate 1-foot centers. Candidate 
species of macrophytes include Typha spp. (cattails), Lemna spp. (duckweed), Sagittaria spp. 
(arrowhead), and Scirpus spp. (bulrushs). 

SECONDARY TREATMENT AREA 

The secondary treatment area consists ofa treatment cell approximately 25-feet long by 10-feet 
wide. The HDPE liner is covered with approximately one-foot of soil and one-foot of air-dried 
plant material. This allows for an approximate 12-hour retention time. TTie plant material will 
act as a polishing filter to remove volatile organic compounds (VOCs) from the waste stream. 

OPERATION AND MAINTENANCE 

Optimum planting season is cither late spring or early fall. It will take approximately one to two 
years for the plants to reach maturation and for the treatmeni system to come fully on-line. Once 
the ponds are planted and the plant species are established, the system will be closely monitored 
to gauge performance. Operation and maintenance of system will include monitoring of influent 
and effluent waste stream, harvesting of plants to facilitate plant growth and pollutant reduction, 
maintenance of the final treatment area as required, and assessment of system operation with 
modifications as feasible. 
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