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Hydrogeologic Monitoring Plan - Revision 1 
City of Pontiac - Collier Road Landfill 

NTH Project No. 13-4563-18 

1.0 INTRODUCTION 

This document presents the Hydrogeologic Monitoring Plan (HMP) for the City of Pontiac -

Collier Road Type II Sanitary Landfill located in Pontiac, Michigan. The purpose of this Plan 

is to describe the procedures for sample collection, analysis, evaluation, and reporting of 

groundwater and leachate monitoring data for the landfill. The Plan is required under Section 

11515(2) of Part 115, Solid Waste Management, of the Natural Resources and Environmental 

Protection Act, P.A. 451 of 1994, as amended ("P.A. 451 "). 

Specifically, this plan is intended to meet the requirements of Rule 299.4905, and the 

following information is presented: 

• The locations to be sampled; 

• A list of constituents to be sampled and the frequency of sampling; 

• Identification of the sampling and analysis procedures; 

• Statistical procedures for evaluating data. 

These topics are presented in Sections 3.0 through 6.0, respectively, of this Plan. The 

following Section 2.0 provides a brief summary of pertinent information for the site. 

This document has been prepared under the direction of a qualified groundwater specialist. 

Upon approval of this Plan, the Michigan Department of Environmental Quality (MDEQ) will 

be notified that the approved HMP has been placed in the facility's Operating Record. 
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2.0 SITE DESCRIPTION & BACKGROUND INFORMATION 

This section presents a brief description of the site conditions and landfill design, along with a 

summary of the groundwater monitoring program and its history. 

2.1 SITE LOCATION 

Collier Road Landfill is located north of Collier Road, between Joslyn and West Highwood 

Roads in the City of Pontiac, Oakland County, Michigan. The general layout of the site is 

depicted on Plate 1, Monitoring and Observation Well Location Plan, included in Appendix 

B. 

2.2 SITE HYDROGEOLOGIC CONDITIONS 

The Collier Road Landfill site is underlain by glacial and post-glacial, unconsolidated soil 

deposits to a depth reported to be at least 250 feet. The subsoil conditions at the site are 

characterized by three principal natural soil deposits. The uppermost deposit is a granular soil 

consisting primarily of silty fine sand and occasional, discontinuous cohesive layers. The 

intermediate deposit is a cohesive unit that consists primarily of a silty or sandy clay. The 

third principal deposit occurs beneath the cohesive soil layer and consists of a highly variable 

granular deposit of silt, sand, and gravel. 

The uppermost soil deposit contains groundwater under unconfined (i.e., water table) 

conditions. Prior to landfill development, groundwater flow in the upper aquifer was 

northward toward Galloway Creek, which flows along the northern side of the landfill.. 

Groundwater also occurs in the lowest of the three principal deposits under confined 

conditions. The groundwater flow direction in the lower aquifer is generally toward the 

southeast and is influenced by regional discharge and recharge features. 

2.3 LANDFILL DESIGN & CONSTRUCTION 

The site was originally developed as a landfill in 1968, prior to enactment of Michigan's Solid 

Waste Management Act (P.A. 641 of 1978). In 1984, a major renovation of the landfill was 
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undertaken. The major elements of this renovation included capping the site with clay, 

installing a subsurface drain, and constructing a perimeter slurry wall as a groundwater 

barrier. The slurry wall groundwater barrier consisted of a low permeability soil-bentonite 

mixture and was intended to isolate the existing waste from the surrounding groundwater in 

the upper aquifer. The barrier wall completely encircles the old waste and extends into the 

cohesive soil deposit which underlies the upper water-bearing granular soil deposit referred to 

as the "upper aquifer". The combined effect of the barrier wall, the overlying clay cap, and 

the interior subsurface drain greatly reduced leachate levels within the existing, on-site waste 

and created inward hydraulic head differentials of as much as 24 feet compared to the 

surrounding upper aquifer. 

The current, licensed Type II sanitary landfill at the site has been constructed on top of the old 

waste. The current landfill was designed and constructed with a single 3-foot thick compacted 

clay liner and has a leachate collection system that is designed to limit leachate accumulation 

to less than 1 foot above the liner. Leachate from this primary collection system is combined 

with liquid collected in the subsurface drain, and the combined waste stream is discharged 

directly to a sanitary sewer operated by the Detroit Water and Sewerage Department (DWSD). 

The City of Pontiac conducts a separate sampling and analysis program for the effluent as 

part of their wastewater discharge permit from DWSD. 

Surface water runoff from the active work area and other portions of the site is controlled 

through perimeter ditches and is directed to detention basins located in the northeast and 

southwest comers of the landfill. These basins (designated as Detention Pond Nos. 1, 1A, and 

2 on Plate 1) control sedimentation and allow for limited stormwater discharge at one outlet 

into Galloway Creek and into the storm sewer located along the western property boundary. 

This storm sewer also flows to Galloway Creek near the northwest comer of the Collier Road 

Landfill property. 

The landfill has been designed and is operated in a manner to comply with the provisions of 

Rule 299.4436(1), which specify that a landfill unit shall not cause a discharge to waters of the 
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United States in violation of the Federal Clean Water Act or Part 31, Water Resources 

Protection, of Michigan's P.A. 451. The sampling and analytical programs described in this 

Plan are intended to monitor compliance with Rule 299.4436(1). 

2.4 SUMMARY OF HYDROGEOLOGIC MONITORING PROGRAM 

The existing monitoring well network includes eight wells screened in the upper aquifer and 

nine wells screened in the lower aquifer. In addition, 14 observation wells located inside and 

outside the slurry wall groundwater barrier are used for monitoring the performance of the 

slurry wall, by allowing measurement of the inward hydraulic gradient across the slurr-y wall 

in the upper aquifer. 

Groundwater and leachate monitoring data collection for the Collier Road Landfill site began 

in 1981. The initial monitoring program was implemented as part of a construction permit 

which was approved by the Michigan Department of Natural Resources. Groundwater 

monitoring was conducted on a quarterly basis for a limited parameter list. In addition, 

groundwater samples were collected annually for an expanded parameter list, including 

inorganic indicator parameters, metals, and volatile organic compounds (VOCs). Leachate 

samples were collected annually and tested for the same annual parameters as the groundwater 

samples. 

Following installation of the slurry wall groundwater barrier and subsurface drain in 1984, 

groundwater quality was monitored for a court-ordered 18-month "demonstration period." 

Evaluation of the data generated during the demonstration period indicated that the banier 

wall appeared to be effective in isolating the old waste, as evidenced by a general 

improvement of groundwater quality in the upper aquifer adjacent to the landfill. 

In 1994, NTH developed a HMP to comply with newly promulgated P.A. 641 Administrative 

Rules. That HMP was submitted to the MDEQ on October 10, 1994, and included the 

selection of appropriate groundwater indicator parameters and preliminary statistical 

evaluation procedures. To select the appropriate indicator parameters, NTH reviewed and 
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evaluated groundwater and leachate quality data available for the period from 1990 to 1994. 

The City of Pontiac began implementing the revised monitoring program outlined in the 

October 1994 HMP in the First Quarter 1995. 

Review comments on the October 1994 HMP were received from the MDEQ in a letter dated 

February 16, 1996. NTH revised the document based on the MDEQ's comments, and a 

revised HMP was submitted to the MDEQ on August 19, 1996. Among the revisions, the 

August 1996 HMP described the background data collection period during which a 

statistically valid number of samples were to be obtained and an interim statistical data 

evaluation procedure that was followed until the background was completed. The revised 

HMP was approved by the MDEQ, as stated in a letter dated August 21, 1996, and 

hydrogeologic monitoring has been conducted at Collier Road Landfill in accordance with 

that plan to the present. 

The background data collection period was completed, and statistical analysis of groundwater 

monitoring data for the site began with the Third Quarter 1998. The Report on Collier Road 

Landfill Third Quarter 1998 Hydrogeologic Monitoring, dated October 30, 1998, presented 

the final selected statistical methods for individual parameters and monitoring wells. These 

methods generally correspond to the preliminary methods presented in the 1996 HMP, and 

were based on evaluation of the groundwater quality data generated during the background 

period. Further description and refmement of the selected statistical methods for Collier Road 

Landfill are presented in Section 6.0 of this Plan. 
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3.0 DESCRIPTION OF MONITORING LOCATIONS 

This section of the Plan has been prepared in accordance with the requirements of Rule 

299.4905(2)(a), and presents a description of the locations to be sampled. The monitoring 

plan includes: 1) collecting and analyzing groundwater samples from both the upper and 

lower aquifers; 2) collecting and analyzing leachate samples from the current leachate removal 

system and from the subsurface drain in the underlying old waste; and 3) collecting and 

analyzing surface water samples from the on-site stormwater detention basins that discharge 

to Galloway Creek. 

3.1 GROUNDWATER MONITORING WELL SYSTEM 

The monitoring wells that are included in the hydrogeologic monitoring program for the 

Collier Road Landfill are listed on Table 3-1 , Hydrogeologic Monitoring Program Sampling 

Locations, included in Appendix A. The locations of the monitoring wells are also shown on 

Plate 1. The monitoring well system at the site complies with the design, construction, and 

maintenance requirements of Rule 299.4906. The monitoring well system includes wells 

installed in both the upper, unconfined aquifer and the lower, confined aquifer. Each of the 

groundwater monitoring wells is not more than 150 meters from the solid waste boundary of 

the landfill. 

In accordance with Rule 299.4906(7), the number, spacing, and depth of the monitoring wells 

have been based on characterization of the site-specific hydrogeologic conditions by a 

qualified groundwater specialist or geologist. The wells were installed under the full-time 

observation of a geologist or qualified engineering technician. 

Approval of this HMP will constitute approval of the monitoring well system, and the MDEQ 

will be notified within 14 days that the approval has been placed in the landfill operating 

record. 
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3.1.1 Lower Aquifer 

The monitoring well system includes nine wells that are screened in the lower aquifer. Three 

of these wells (P-8D, P-13D, P-17) are located hydraulically upgradient of the solid waste 

disposal area and are expected to represent background groundwater quality, in accordance 

with Rule 299.4906(1)(a). Five of the wells (P-17B, M-20B, P-21R, P-22, P-23) are located 

hydraulically downgradient of the solid waste disposal area at locations as close as practicable 

to the solid waste boundary. These wells would be expected to detect a release from the 

landfill, in accordance with Rule 299.4906(1)(a). The one remaining locations (P-19R2) has 

historically been designated as a downgradient location in the monitoring program, although 

this location now appears to be side-gradient of the solid waste disposal area, based on the 

current groundwater flow direction in the lower aquifer. Monitoring well P-19R2 will remain 

in the monitoring program, and its hydraulic location relative to the landfill will continue to be 

assessed. 

Table 3-1 also lists the sampling frequencies for the lower aquifer monitoring wells. The 

sampling frequencies are based on the requirements of Rule 299.4440(1). The constituents to 

be analyzed for the lower aquifer during each sampling event are described in Section 4.0. 

The statistical methods for analyzing the groundwater quality data for the lower aquifer are 

described in Section 6.0 

3.1.2 Upper Aquifer 

The monitoring well system includes eight monitoring wells (P-8S, P-12, P-13S, P-15, P-3 , P-

16SR, M-18, M-20A) that are screened in the upper aquifer. As described previously, the 

slurry wall and subsurface drain system is designed to maintain the leachate level within the 

former waste lower than the water level in the surrounding upper aquifer. Because inward 

hydraulic gradients have been induced by the subsurface drainage system, each of the 

monitoring wells is hydraulically up gradient of the enclosed waste. This configuration 

precludes the use of a traditional upgradient-to-downgradient comparison of groundwater 

quality data. However, the monitoring wells in the upper aquifer are located as close as 
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practicable to the solid waste boundary and would be expected to detect a release from the 

landfill in the event of a malfunction of the subsurface drain system. 

Table 3-1 also lists the sampling frequencies for the upper aquifer monitoring wells. The 

sampling frequencies are based on the requirements of Rule 299.4440(1). The constituents to 

be analyzed during each sampling event for the upper aquifer are described in Section 4.0. 

The statistical methods for analyzing the groundwater quality data for the upper aquifer are 

described in Section 6.0 

The hydrogeologic monitoring program also includes 10 obseryation wells (L-1, L-2, R-2, L-

3, L-5, P-5S, L-9R, P-9, L-14, and P-14) which are used only for water level measurements in 

the upper aquifer and one observation well (P-14D) that is used only for water level 

measurements in the lower aquifer. The water level elevations from the upper aquifer 

observation wells and monitoring wells will be used to evaluate the groundwater flow regime 

in the upper aquifer around the landfill. 

3.1.3 General Monitoring Well Maintenance Requirements 

The groundwater monitoring wells which are currently part of the monitoring system have 

been designed and constructed in general accordance with standard industry practices, as 

described in previous well installation reports for Collier Road landfill. Documentation of the 

design, installation, development, and decommission of monitoring wells included in the 

system has been placed in the landfill's Operating Record, and the MDEQ has been notified as 

such. 

The monitoring wells are cased in a manner that maintains the integrity of the monitoring 

well, borehole, and the formation being monitored and any other formation penetrated during 

the installation of the well. The monitoring wells have been designed, to the extent possible, 

to minimize the time necessary to purge, recharge, and collect representative samples from the 

formation being monitored. Each well is constructed with a slotted or wire-wrapped well 

screen. The annular space around the screen is packed with sand, and an annular seal 
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consisting of bentonite grout has been placed above the screened interval to prevent 

contamination of the samples and groundwater. Monitoring well sampling and field 

measurement procedures are discussed in Section 5.0 of this Plan. The monitoring wells are 

expected to perform to design specifications throughout the life of the facility and the 

post-closure monitoring program with sufficient maintenance. 

The groundwater monitoring wells will be vented, capped, and locked when not being 

sampled. The monitoring wells shall be clearly labeled and visible throughout the year. 

During each qu~erly sampling event, the sampling personnel will examine the general 

condition of each monitoring well. Any visible damage to the protective cover, lock, well 

casing, or annular seal, or other conditions which may adversely affect the well, will be noted 

in the field records. The field notes will be included with the laboratory data report to the City 

of Pontiac. When possible, visible damage or other problems with a sampling point shall be 

reported by the sampling crew to City of Pontiac staff prior to leaving the site on a particular 

sampling event. 

If any of the monitoring wells require abandonment, plugging, replacement, or repair, prior 

approval of the proposed procedures will be obtained from the MDEQ district geologist. 

After completing any necessary work on the wells, the MDEQ will be notified and 

documentation of the abandonment, plugging, replacement, or repairs will be placed in the 

landfill 's Operating Record. 

3.2 LEACHATE COLLECTION SYSTEM SAMPLING LOCATIONS 

The leachate collection systems are sampled from two adjacent manholes located near the 

northeast corner of the landfill. The locations are designated as MHl and MHlA on Table 3-

1, and their locations are shown on Plate 1. Samples from MHl (also sometimes referred to 

as "downstream manhole", "meter manhole", or "combined leachate manhole") represent the 

combined liquids from the upper leachate collection system and the subsurface drain located 

below the old waste. Samples from MHlA (also sometimes referred to as "upstream 
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manhole", "meter manhole-upstream", or "upper leachate manhole") represent leachate from 

the upper leachate collection system only. 

Until1994, only the combined liquid flow from the two collection systems was metered and 

sampled. In 1994, a new manhole was installed to allow separate metering and sampling of 

the upper leachate collection system. Leachate volumes from the two sources are currently 

metered separately at these manhole locations. 

The leachate sampling frequency is based on the requirements of Rule 299.4432(2)(c). 

Leachate monitoring constituents are described in Section 4.3 of this HMP. 

3.3 SURFACE WATER SAMPLING LOCATIONS 

Surface water samples will be collected from the two stormwater detention basins that 

discharge to Galloway Creek. For Stormwater Detention Basin No. 1A, the surface water 

sampling will be conducted at the outfall location (designated as DB-1A on Plate 1). Samples 

will only be collected if there is flow through the outfall. For Storm water Detention Basin 

No. 2, the surface water sample will be collected directly from the basin (designated as DB-2 

on Plate 1). Samples will only be collected from this location if there is greater than 1 foot of 

water in the basin to prevent the collection of potentially stagnant water. 

The sampling frequency and parameters to be analyzed for the surface water monitoring 

program are discussed in Section 4.4 of this HMP. 
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4.0 CONSTITUENTS TO BE SAMPLED & FREQUENCY OF SAMPLING 

This section of the plan has been prepared in accordance with the requirements of Rule 

299.4905(2)(b), and presents the constituents to be sampled and the frequency of sampling. 

4.1 GROUNDWATERSAMPLING 

Unless waivers are approved by the MDEQ, groundwater sampling will be conducted once 

per quarter during the active life and semi-annually during the post-closure period at Collier 

Road Landfill. Groundwater samples will be obtained from the nine (9) monitoring wells in 

the lower aquifer and the eight (8) monitoring wells in the upper aquifer. The quarterly and 

semi-annual groundwater analytical programs for each of these groundwater zones are 

described in the following sections. 

4.1.1 Lower Aquifer 

During the quarterly monitoring events, groundwater samples collected from the lower aquifer 

monitoring wells will be analyzed for the parameters listed in Table 4-1, Groundwater 

Monitoring Constituents -Lower Aquifer, which include the indicator parameters that were 

selected from those listed in Rules 299.4450 and 299.4451. 

The quarterly parameters listed in Table 4-1 were chosen based on the provisions of Rule 

299.4450 (2) and (3). Chloride, iron, and nitrate are listed as primary inorganic indicators in 

Rule 299.4450 (1). Sodium, total organic carbon (TOC), and chemical oxygen demand 

(COD) are listed as alternate inorganic indicators in Rule 299.4451. 

The evaluation and selection of potential indicator parameters was described in the August 

1996 HMP. As presented in that document, several alternate inorganic indicators were chosen 

because a sufficient number of primary indicators did not meet the regulatory intent of Rule 

299.4450 (2)(a) and (b), which state that the concentration of the constituent in leachate shall 

be high enough to ensure detection at the solid waste boundary in the event of a release from 

the unit, and that an appropriate statistical method that meets the requirements of Rule 
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299.4908 is available to ensure early detection in the event of a release from the unit. The 

parameters listed in Table 4-1 were selected because these are the six parameters that most 

closely met the acceptability criteria. 

As shown on Table 4-1, on a semi-annual basis during the active life of the landfill and the 

post-closure period, groundwater samples collected from the lower aquifer monitoring wells 

will be analyzed for dissolved metals (Rule 299.4452), primary volatile organics (Rule 

299.4453), and secondary organics (Rule 299.4454). 

In accordance with the requirements ofP.A. 451, samples obtained from groundwater 

monitoring wells for metals analyses are filtered and reported as dissolved concentrations. 

Federal regulations (40 CFR Part 258.53(b)) require that samples obtained for metals analyses 

be unfiltered and, therefore, represent total metal concentrations. Operational Memo 115-13 

issued by the MDEQ on April26, 1999, discusses the requirements for total/dissolved metals 

analysis at facilities regulated under P.A. 451. In accordance with the criteria set forth in 

Operational Memorandum 115-13, additional groundwater samples will be collected from one 

upgradient monitoring well (P-17) and one downgradient monitoring well (P-23), annually. 

These additional samples will be analyzed for total concentrations (i.e., the sample will 

remain unfiltered) of the metals specified in Table 4-1. These samples will be in addition to 

the samples collected for dissolved metals concentrations (filtered). 

4.1.2 Upper Aquifer 

During the quarterly monitoring events, groundwater samples collected from the upper aquifer 

monitoring wells will be analyzed for the parameters listed in Table 4-2, Groundwater 

Monitoring Constituents- Upper Aquifer, which include the indicator parameters that were 

selected from those listed in Rules 299.4450 and 299.4451. 

The quarterly parameters listed in Table 4-2 were chosen based on the provisions of Rule 

299.4450 (2) and (3). Chloride and iron were selected from those primary inorganic 
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indicators listed in Rule 299.4450 (1). Sodium, TOC, and COD were selected from those 

alternate inorganic indicators listed in Rule 299.4451. 

As described above, the evaluation and selection of potential indicator parameters for the 

upper aquifer was presented in the August 1996 HMP. The parameters listed in Table 4-2 

were selected because these are the five parameters that most closely met the acceptability 

criteria. Note that due to the generally higher background concentrations of most parameters 

in the upper aquifer, the leachate-groundwater concentration contrasts were not as distinct as 

for the lower aquifer. The list of selected indicators for the upper aquifer is generally similar 

to the list for the lower aquifer, except for nitrate. The background concentration of nitrate in 

groundwater was, on average, greater than the leachate concentration. Therefore, this 

parameter is not included as an indicator parameter for the upper aquifer. 

As shown on Table 4-2, on a semi-annual basis during the active life of the landfill and the 

post-closure period, groundwater samples collected from the upper aquifer monitoring wells 

will be analyzed for dissolved metals (Rule 299.4452), primary volatile organics (Rule 

299.4453), and secondary organics (Rule 299.4454). 

In accordance with the criteria set forth in Operational Memorandum 115-13, additional 

groundwater samples will be collected from Monitoring Well Nos. P-8S and P-16SR, 

annually. These additional samples will be analyzed for total concentrations (i.e., the sample 

will remain unfiltered) of the metals specified in Table 4-2. These samples will be in addition 

to the samples collected for dissolved metals concentrations (filtered). 

4.1.3 Sampling & Analytical Requirements for New Monitoring Wells 

In accordance with Rule 299.4907(8), an appropriate number of groundwater samples must be 

collected to establish a statistically valid background population for each of the proposed 

monitoring parameters. The MDEQ generally considers at least eight sets of independent 

samples to be sufficient to establish background. Pursuant to Rule 299.4440(7), the first 

quarter of background sampling should include four independent samples from each well. 
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To meet these requirements, any wells installed at new locations in the lower or upper aquifer 

after the date of this plan will be initially analyzed for the quarterly and semi-annual 

parameters listed on Table 4-1 or 4-2, respectively. Four independent samples will be 

collected during the initial sampling event, and quarterly samples will be collected thereafter 

until a background data population of eight independent samples has been established. After 

background has been established for the listed parameters, the sampling program for new 

wells will revert to the quarterly and semi-annual schedule listed on Table 4-1 (lower aquifer 

well) or Table 4-2 (upper aquifer well). This HMP will be updated to include any new wells 

as they are installed. 

4.2 EVALUATION OF GROUNDWATER FLOW RATE & DIRECTION 

In accordance with Rule 299.4907(5), groundwater elevations will be measured when 

groundwater samples are obtained. This data will be used to determine appropriate purge 

volumes prior to sampling and to confirm the groundwater flow rate and direction in the upper 

and lower aquifers. During each quarterly sampling event, groundwater elevations will be 

measured on the same day, which should be a short enough period to avoid temporal 

variations in groundwater flow that could preclude an accurate determination of groundwater 

flow rate and direction. In accordance with Rule 299.4907(6), groundwater elevations will be 

measured to the nearest 0.01 foot and referenced to a USGS datum elevation. 

Using the water level elevations measured during each quarterly sampling event, groundwater 

elevation contour maps for the lower and upper aquifer will be prepared. These maps will be 

used to confirm the groundwater flow direction in each aquifer and to develop an estimate of 

the horizontal hydraulic gradient. The approximate groundwater flow velocity will be 

calculated based on the hydraulic gradient and estimates of the aquifer hydraulic conductivity 

and porosity. The groundwater flow rate and direction will be reported to the MDEQ as part 

of each quarterly monitoring report. 
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4.3 LEACHATE SAMPLING 

The leachate monitoring parameters and sampling frequencies are listed on Table 4-3, 

Leachate Monitoring Constituents. The leachate monitoring program was developed in 

accordance with the requirements of Rule 299.4432(2)(c). As shown on Table 4-3, during the 

active life of the landfill, leachate will be analyzed for the primary inorganic indicators (Rule 

299.4450) and primary volatile organics (Rule 299.4453) on a quarterly basis. Alternate 

inorganic indicators (Rule 299.4451), heavy metals (Rule 299.4452), and secondary organics 

(Rule 299.4454) will be analyzed annually. During post-closure monitoring, leachate will be 

tested for all of the listed parameters annually. 

4.4 SURFACE WATER SAMPLING 

In compliance with R299 .4436(2), the City of Pontiac will evaluate the quality of surface 

water that potentially may receive runoff from the waste disposal area. Surface water being 

discharged to Galloway Creek via the stormwater detention basins will be monitored semi

annually according to the parameters and frequency indicated on Table 4-4, Surface Water 

Monitoring Constituents. 
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5.0 SAMPLING & ANALYSIS PROCEDURES 

The information presented in this section of the Hydrogeologic Monitoring Plan is provided to 

comply with Rule 299.4905(2)(c). The requirements for sampling and analysis at a Type II 

sanitary landfill are described in Rule 299.4907. The objective of this rule is to develop 

consistent sampling and analysis procedures that are designed to ensure monitoring results 

that provide an accurate representation of groundwater quality at the background and 

downgradient wells. The sampling and analysis procedures and frequency described in this 

section have been designed to be protective of human health and the environment, in 

accordance with the provisions of Rule 299.4907(3). 

5.1 GROUNDWATER SAMPLE COLLECTION 

Groundwater sampling procedures have been developed to obtain the required data during 

each sampling event at Collier Road Landfill. These procedures are expected to provide an 

accurate representation of groundwater quality and are described in detail below. 

The locations of the monitoring wells are presented on Plate 1, Monitoring and Observation 

Well Location Plan. Samples will be collected on a quarterly basis during the active life of 

the facility and semi-annually during post-closure. Quarterly sampling events will be 

conducted during the months of January, April, July, and October. Semi-annual sampling 

events will be conducted during January and July. 

Field personnel of appropriate experience and skills will be assigned to perform the individual 

tasks during detection monitoring at Collier Road Landfill. All personnel involved in field 

work will have received formal training in accordance with the requirements of 29 CFR 

1910.120, and will wear appropriate dermal and respiratory protection devices during 

sampling. 

[1] Determination o(Static Water Level: In accordance with R299.4907(5) and (6), static 

water level measurements will be recorded using a water level measurement instrument, 

accurate to 0 .01 foot, from each on-site well prior to purging during sampling events. 
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The water level measurements will be recorded within a 24-hour time period to avoid 

any temporal variations which may occur in groundwater flow. Measurements will be 

made from the top of the casing, with the elevation of all casings in the monitoring well 

systems related to a permanent survey mark using a United States Geological Survey 

datum. Recorded water level data will be used to determine groundwater flow rate and 

direction during each sampling event. 

After determining the static water level, sampling personnel will determine the total 

depth of the monitoring well to evaluate if excessive siltation has occurred within the 

well. Also during each sampling event, the condition of the well and its surroundings 

will be observed and recorded on a Field Information Form. Data that is noted on this 

form typically includes the condition of the well's identification label, the condition of 

the locking cap and key, the condition of the well cement footing, casing, and surface 

seal, and evidence of any surface contamination. 

[2] Well Evacuation: In accordance with R299.4907(9), all groundwater samples that are 

obtained shall be representative of the site's groundwater quality. To ensure that all 

samples obtained are representative of the groundwater, the monitoring wells will be 

purged of at least 3 well volumes or until dry before groundwater samples are collected. 

Samples will be collected immediately after purging, or within 24 hours, if a well is 

pumped dry during purging. The monitoring wells at Collier Road Landfill are 

equipped with dedicated (QED Well Wizard®) pneumatic pumps, which will be used to 

purge and sample the wells. In cases where the well contains insufficient groundwater 

for the pump to function, well purging will be performed using a bailer or other 

approved method. The purged water will be collected in 5-gallon plastic containers and 

disposed of in the on-site collection system. 

[3] Sample Collection: In accordance with R299.4907(1)(a), groundwater samples will be 

collected using dedicated pneumatic pumps or disposable bailers. Groundwater samples 

will be collected by personnel who have thoroughly reviewed this monitoring plan and 
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are familiar with the sampling procedures. When applicable, the order for sample 

collection will be as follows: 1) Primary Volatile Organic Parameters; 2) Secondary 

Organic Parameters; 3} Heavy Metal Parameters; 4) Inorganic Indicator Parameters; and 

5) all other required inorganic parameters. Samples will be collected with only inert 

non-reactive sampling equipment, with care taken to avoid cross-contamination. 

Samples will be transferred directly from the sampling system to the appropriate 

container. Sample container labels are to be completed using waterproof ink with the 

project number, sampling point designation, date of collection, time of collection, 

sampler's initials, sampling parameters and sample preservation. In addition, the 

sampler will maintain a Field Sampling Record, which includes information related to 

the items noted above and other pertinent information such as the static water level, 

water volume in the well, and field measurements of pH, specific conductivity, and 

temperature. Sample custody will be controlled using the procedures described in 

Section 5.5. If using a non-dedicated sampling system, wells will be sampled from 

up gradient to downgradient. If wells are contaminated, they will be sampled in order 

from the least contaminated well to the most contaminated well, in accordance with 

R299.4907(10). Any non-dedicated sampling equipment used will be thoroughly 

cleaned and rinsed before and after each well is sampled. 

[4] Field Filtration and Measurements: In accordance with R299.4907(2), samples to be 

tested for dissolved metals will be field-filtered. Samples will be transferred directly 

from the sampling apparatus into a clean container and filtered through a clean 

disposable 0.45-micron membrane filter into the appropriate sample vessel, containing 

the specified preservative as specified on Table 5-1 , Water Sample Collection & 

Preservation Requirements, included in Appendix A. The information provided on this 

table is based on the document titled, Test Methods for Evaluating Solid Waste, 

Physical-Chemical Methods, EPA publication SW-846, 3rd Edition, dated April1998 

(EPA SW-846). 
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The sample will then be stored at a temperature of approximately 4° Celsius for 

transportation to a laboratory for analysis. Filtering of all samples will occur 

immediately following the completion of sample extraction. Parameters that will be 

measured in the field include temperature, pH, and specific conductance. These 
. 

measurements will be performed using calibrated field instruments. 

5.2 SURFACE WATER SAMPLE COLLECTION 

The surface water samples are to be collected directly into labeled sample bottles at the 

beginning of the daily sampling event. Temperature, pH, and specific conductance 

measurements will be made at the time of sample collection. Field analytical equipment will 

be calibrated and decontaminated prior to sample collection. 

5.3 SAMPLE PRESERVATION & SHIPMENT 

Following sample collection, the sample containers, with preservatives as appropriate, will be 

stored in iced coolers to maintain a temperature of approximately 4 ° Centigrade. Samples will 

be delivered to the analytical laboratory by the sampler or by laboratory personnel within 

approved holding times. Requirements for sample containers, preservatives, and holding 

times are provided on Table 5-1. The information provided on this table is based on the 

document titled, Test Methods for Evaluating Solid Waste, Physical-Chemical Methods, EPA 

publication SW-846, 3rd Edition, dated April1998 (EPA SW-846). 

5.4 ANALYTICAL PROCEDURES & TARGET METHOD DETECTION LIMITS 

The analytical laboratory subcontracted to analyze the detection monitoring groundwater 

samples will provide analytical services in accordance with the provisions of EPA SW-846, as 

well as the Quality Control (QC) requirements outlined in Section 5.6. Specific test methods 

and target detection limits are listed on the following tables, included in Appendix A: 

• Table 5-2, Test Methods and Target Detection Limits- Indicator Parameters and Metals 

S:\Orion\Farmington Hills\2008\1314563\0314-009-HMP-rev.doc - 19 - REVISION 1 
August 9, 2004 



• Table 5-3, Test Methods and Target Detection Limits- Primary Volatile Organic 

Compounds 

• Table 5-4, Test Methods and Target Detection Limits -Secondary Organic Compounds 

Except as noted on the tables, the detection limits correspond to those listed in Operational 

Memorandum 115-14 by the MDEQ Waste Management Division, dated November 19, 1999. 

According to TAl, previous experience at Collier Road Landfill indicates that the target 

detection limits specified in Operational Memo 115-14 for certain heavy metals (i.e., arsenic, 

cadmium, copper, and selenium) may not be attainable for all samples. In each case, the 

lowest practically attainable detection limit for these metals will be reported. In accordance 

with the procedures outlined in Operational Memo 115-14, when the target detection limit 

cannot be achieved, the following information will be submitted into the Operating Record 

with each sampling event: 

[1] A narrative explaining the laboratory's reason for the elevated detection limit(s); 

(2] If the deviation is caused by matrix interference, quality control results and the 
laboratory's reasons for elevating the detection limits will also be provided in the 
narrative. 

5.5 CHAIN OF CUSTODY CONTROL 

Chain-of-custody procedures will be followed during each detection monitoring event 

whereby the samples will be maintained in the personal custody of the sampler or transferred 

to the sampler's designated representative, until the samples are delivered or collected by the 

subcontracted analytical laboratory responsible for the analysis. Sample custody will then be 

the responsibility of the laboratory until the analyses are completed. 

5.6 LABORATORY & FIELD Q UALITY AsSURANCE & QUALITY CONTROL PROCEDURES 

The quality assurance and quality control (QA/QC) program described below is expected to 

provide assurance that the laboratory and field data are reliable. The function of a QA/QC 
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program is to monitor the precision of the field data (i.e., Quality Assurance) and judge the 

accuracy of the analytical data (i.e., Quality Control). 

The precision of the QA/QC program will evaluate the reproducibility of an analysis using 

sample duplicates while the accuracy of the QA/QC program will be evaluated by how closely 

the data measured is to a true value. This will be accomplished by the laboratory using matrix 

spikes. 

Sampling precision will be determined by collecting field duplicate groundwater samples 

during the detection monitoring event. These samples will be collected at a minimum rate of 

one per every ten samples (10% ). Results of field duplicate samples will be statistically 

evaluated with respect to the sample's matrix and contaminants encountered. 

Accuracy will be determined by the use of laboratory internal quality control (QC) samples. 

The type of QC parameter will depend upon the type of analysis performed. For metals and 

inorganics, the QC parameters will be method standards and matrix spike/matrix spike 

duplicates; for volatile organics and semi-volatile organics, the QC parameters will be method 

standards, matrix spike/matrix spike duplicates, and surrogate standards. Accuracy of the QC 

analyses will be presented as percent recovery. Precision of the QC analyses will be presented 

as relative percent difference for the matrix spike/matrix spike duplicates. 

5. 7 PROCEDURES FOR REDUCING THE POTENTIAL FOR CROSS-CONTAMINATION IN 

WELLS DURING WELL INSTALLATION, PuRGING, & SAMPLING 

At this time, all of the wells included in the monitoring program have been installed and are 

operational. If, in the future, additional wells are to be installed at the site, the proposed 

installation and well construction procedures will be submitted in the form of a work plan to 

the MDEQ for review and approval. 

As described previously, dedicated pumps will be used to purge and sample each well. 

Therefore, equipment decontamination procedures will not be required. If groundwater level 
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decline to the point where the dedicated pumps do not provide sufficient water volume for 

sampling individual wells, disposable bailers will be used for purging and sampling. 

Disposable equipment and supplies generated from the sampling activities and the purged 

groundwater will be disposed of on-site. 

The wells will be purged and sampled in the approximate order from least likely contaminated 

to more likely contaminated. The upgradient wells and other wells which have historically 

contained relatively low concentrations of indicator parameters will be sampled first. Wells 

that are directly downgradient or have historically had relatively elevated concentrations of 

indicator parameters will be sampled last. These procedures will reduce the potential for 

cross-contamination between wells. 
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6.0 STATISTICAL PROCEDURES FOR DATA EVALUATION 

The information presented in this section of the Hydrogeologic Monitoring Plan is provided to 

comply with Rule 299.4905(2)(d). The statistical methods described in this section have been 

developed to comply with the requirements of Rule 299.4908. The City of Pontiac will use 

the statistical procedures presented in this section to determine if there is statistically 

significant evidence of a release of leachate or related constituents from the landfill into 

groundwater. Somewhat different procedures will be used to evaluate monitoring data from 

the lower and upper aquifers. Each of the statistical evaluation programs is described in the 

following sections. 

The approved August 1996 HMP included preliminary statistical evaluation procedures, based 

on evaluation of available groundwater monitoring data from 1990 through 1994. The 

background data collection period was completed, and statistical analysis of groundwater 

monitoring data began with the Third Qua1ter 1998. Final selected statistical methods for 

individual parameters and monitoring wells were presented in the Report on Collier Road 

Landfill Third Quarter 1998 Hydrogeologic Monitoring, dated October 30, 1998. These 

methods generally correspond to the preliminary methods presented in the August 1996 HMP, 

and were based on evaluation of the groundwater quality data generated during the 

background period. 

Further description of the selected statistical methods for Collier Road Landfill are presented 

in the following sections. The City of Pontiac understands that the Part 115 Administrative 

Rules do not prohibit the MDEQ from evaluating monitoring data using statistical procedures 

it deems appropriate at a given location. 

6.1 SELECTED STATISTICAL PROCEDURES FOR LOWER AQUIFER DATA 

Table 6-1, Statistical Methods - Inorganic Indicator Parameters, included in Appendix A, 

presents the methods that will be used to evaluate data for each inorganic indicator parameter 

at each monitoring well. These methods were selected based on the evaluation of existing 
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monitoring data at the conclusion of the background monitoring period (i.e., 1990 through 

1997). As shown, the statistical evaluations will be made using intra-well comparisons, which 

are more powerful than their inter-well (i.e., upgradient-to-downgradient) counterparts 

because they completely eliminate the spatial component of variability. Due to the absence of 

spatial variability, the uncertainty in measured concentrations is decreased making intra-well 

comparisons more sensitive to real releases, and false positive results due to spatial variability 

are completely eliminated. 

For the lower aquifer, the intra-well comparisons will be implemented using non-parametric 

prediction intervals for nitrate and Shewhart-CUSUM control charts for the remaining 

indicators. Application of the statistical comparisons will be made using the computer 

software ChemStat® Version 2.13 (or most recent update), which was specifically developed 

for evaluating groundwater monitoring data. 

Specific methods were selected based on the statistical distribution of the background data and 

degree of censorship (i.e., number of non-detect values). For those parameters that exhibited a 

normal or log-normal distribution, intra-well comparisons using the Shewhart-CUSUM 

control chart method will be used. Among the indicator parameters, nitrate exhibited highly 

censored background data and/or deviated significantly from a normal distribution. Therefore, 

the nitrate data will be evaluated by intra-well comparisons using non-parametric prediction 

intervals. 

Combined Shewhart-cumulative sum (CUSUM) control charts constructed for each 

constituent at each well provide a visual tool for detecting both trends and abrupt changes in 

concentrations. The standard assumptions in the use of control charts are that the data 

generated by the process, when it is "in control," are independent and normally distributed 

with a fixed mean and constant variance. The most important of these assumptions appears to 

be that of independence. The assumption of normality is of somewhat less concern, which is a 

benefit in terms of groundwater quality or geologic data, as these parameters can generally be 

transformed relatively simply to approximate a normal distribution. 
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The sensitivity of a Shewhart-CUSUM control chart is governed by selecting three 

parameters: h (the value against which the cumulative sum will be compared), k (a parameter 

related to the displacement that should be quickly detected), and SCL (the upper Shewhart 

limit, which is the number of standard deviation units for declaring an immediate statistical 

increase). Lucas (1982) and Starks (1988) both suggest that k = 1, h = 5, and SCL =4.5 are 

most appropriate for groundwater monitoring applications. These same values are also given 

in the document published by the U.S. Environmental Protection Agency (USEP A) titled, 

Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities- Interim Final, 

dated April 1989. Note that unlike prediction limits, which provide a fixed confidence level 

(e.g., 95%) for a given number of future comparisons, control charts do not provide explicit 

confidence limits and do not adjust for the number of future comparisons. The selection of k 

= 1, h = 5, and SCL =4.5 is based on USEPA's own review of the literature and simulations. 

USEP A indicates that these values "allow a displacement of two standard deviations to be 

detected quickly." Since 1.96 standard deviation units corresponds to 95% confidence on a 

normal distribution, we can achieve approximately 95% confidence using this method. 

The existence of seasonality or periodic trends in the data can reduce the effectiveness of 

control charts. A necessary precaution before constructing a control chart is to evaluate the 

data for seasonality and, if present, make adjustments to account for seasonal variability to 

minimize the chance of mistaking a seasonal effect for evidence of well contamination. The 

background data for each of the selected indicator parameters was visually examined for 

indications that there are seasonal changes in groundwater quality in the lower aquifer at 

Collier Road LandfilL Based on these observations, no seasonal effects were noted. During 

future implementation of the statistical analyses, the data will continue to be evaluated for 

seasonality, and if indicated, appropriate adjustments will be made. 

Table 6-2, Statistical Methods for Dissolved Metals - Lower Aquifer, included in Appendix 

A, summarizes the methods that will be used for the lower aquifer monitoring data to evaluate 

each dissolved metaL Most of the dissolved metals exhibited heavily censored (98 to 100% of 
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values below detection limit) background data. In these cases, the data will be evaluated by 

intra-well comparisons using non-parametric prediction intervals. Selected dissolved metals 

(i.e., arsenic, barium, and zinc) exhibited a normal or log-normal distribution. In these cases, 

the data will be evaluated by intra-well comparisons using parametric prediction intervals. 

The calculated intra-well prediction limits for the dissolved metals at each lower aquifer 

monitoring well are also presented on Table 6-2. For most parameters, the prediction limit 

was established using background data through the Third Quarter 1997. In order to attain the 

minimum 8 required background samples, the background period for a few of the metals was 

extended one or two sampling events past that date. 

The Intra-Well Non-Parametric Prediction Limit compares a selected number of recent 

samples to the maximum concentration in a specified number of historical baseline samples 

from the same well. The prediction limit does not produce an actual limit, but simply a 

maximum value of the parameter concentration above which a significant increase is assumed. 

The only mathematical calculation is to determine the coverage or level of significance of the 

test. The level of coverage is dependent on the number of background samples and the 

selected number of recent dates to compare to the limit. 

As mentioned above, most of the dissolved metals exhibited heavily censored background 

data. For several of these metals, the historic laboratory detection limits (prior to 1996) were 

higher than the current target detection limits. When developing non-parametric prediction 

limits, non-detect values are interpreted as equal to the detection limit. Thus, the elevated 

detection levels would result in unacceptably high prediction limits. For this reason, the 

background period for establishing non-parametric prediction limits for dissolved metals was 

restricted to the available data from 1996 through 1997, when the detection limits met the 

current target levels . 

In addition, the background data from this period for some of the wells contained "outliers," 

which were inconsistently large and are most likely attributable to sampling, laboratory, 
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transportation, or transcription errors. If such erroneous values are included in the historical 

database, the result would be an artificial increase in the magnitude of the prediction limit, and 

a corresponding increase in the false negative rate of the statistical test (i.e., conclude that 

there is no site impact when in fact there is). To remove the possibility of this type of error, 

the historical data were screened for the existence of outliers. These data points were then 

excluded from the background database when establishing the non-parametric prediction 

limits. 

Because volatile organics are not naturally-occurring, and are not expected to be present in 

background, the statistical evaluation for volatile organic compounds consists of a simple 

detect/non-detect confirmation. The presence of a volatile organic compound in groundwater 

above the target detection limit listed in Table 5-3 or 5-4 will be considered a statistically 

significant increase above background, subject to the response actions described in Section 

6.5, including either an assessment monitoring plan or a demonstration that the increase is due 

to a source other than the landfill. 

6.2 SELECTED STATISTICAL PROCEDURES FOR UPPER AQUIFER DATA 

It is important to note that the upper aquifer is isolated from the landfill by the slurry wall 

containment system. Groundwater level measurements have shown that the slurry 

wall/underdrain system continues to be effective in maintaining an inward hydraulic gradient 

toward the waste. Monitoring of this hydraulic gradient is an integral part of the upper aquifer 

monitoring program for the Collier Road landfill. Any variations in groundwater chemistry 

that are noted within the upper aquifer monitoring wells must be evaluated with consideration 

of the direction and magnitude of the hydraulic gradient in the vicinity of the detected 

variation. 

Table 6-1 includes the methods that will be used to evaluate data for each inorganic indicator 

parameter at each monitoring well in the upper aquifer. Based on the hydrogeologic 

conditions which have developed in the upper aquifer since the slurry wall and subsurface 

drain were installed, an inter-well (i.e., upgradient-to-downgradient) comparison of 
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groundwater monitoring data is not practical. Therefore, the monitoring data for each of the 

primary indicator constituents identified in Section 4.1 .2 for the upper aquifer must be 

statistically evaluated with an intra-well comparison. 

Based on evaluation of existing monitoring data at the conclusion of the background 

monitoring period (i.e., 1990 through 1997), each of the selected indicator parameters 

exhibited either a normal or log-normal distribution. Therefore, the Shewhart-CUSUM 

control chart method was selected for each parameter, with appropriate transformation of the 

data. Application of the statistical comparisons will be made using the computer software 

ChemStat® Version 2.13 (or most recent update), which was specifically developed for 

evaluating groundwater monitoring data. A description of the benefits and applicability of the 

Shewhart-CUSUM control chart method was provided in the previous Section 6.1. 

The background data for each of the selected indicator parameters was visually examined for 

indications that there are seasonal changes in groundwater quality in the upper aquifer at 

Collier Road Landfill. Based on these observations, no seasonal effects were noted. During 

future implementation of the statistical analyses, the data will continue to be evaluated for 

seasonality, and if indicated, appropriate adjustments will be made. 

Table 6-3, Statistical Methods for Dissolved Metals- Upper Aquifer, included in Appendix 

A, summarizes the methods that will be used for the upper aquifer monitoring data to evaluate 

each dissolved metal. Most of the dissolved metals exhibited heavily censored (98 to 100% of 

values below detection limit) background data. In these cases, the data will be evaluated by 

intra-well comparisons using non-parametric prediction intervals. Selected dissolved metals 

(i.e., barium and zinc) exhibited a normal or log-normal distribution. In these cases, the data 

will be evaluated by intra-well comparisons using parametric prediction intervals. 

The calculated intra-well prediction limits for the dissolved metals at each upper aquifer 

monitoring well are also presented on Table 6-3. For most parameters, the prediction limit 

was established using background data through the Third Quarter 1997. In order to attain the 
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minimum 8 required background samples, the background period for a few of the metals was 

extended one or two sampling events past that date. Similarly to the dissolved metals 

database for the lower aquifer, the background for establishing non-parametric prediction 

limits for dissolved metals in the upper aquifer was restricted to the available data from 1996 

through 1997, when detection limits met the current target levels. Also, the background 

dataset was screened for outliers, which were then excluded from the database when 

establishing the prediction limits . 

Because volatile organics are not naturally-occurring, and are not expected to be present in 

background, the statistical evaluation for volatile organic compounds consists of a simple 

detect/non-detect confirmation. The presence of a volatile organic compound in groundwater 

above the target detection limit listed in Table 5-3 or 5-4 will be considered a statistically 

significant increase above background, subject to the response actions described in Section 

6.5, including either an assessment monitoring plan or a demonstration that the increase is due 

to a source other than the landfill. 

6.3 DATA BELOW DETECTION LIMIT 

In a chemical analysis some compounds may be below the detection limit of the analytical 

procedure. These are generally reported as not detected (rather than zero or not present) and 

the appropriate limit of detection is given. Data sets that include not detected results are a 

special case referred to as censored data in the statistical literature. For compounds not 

detected, the concentration of the compound is not known. 

There are a variety of ways to deal with data that includes values below detection. There is no 

general procedure that is applicable in all cases. However, there are some general guidelines 

that usually prove adequate. 

In accordance with the procedures outlined in the USEP A Statistical Analysis of Ground

Water Monitoring Data at RCRA Facilities- Interim Final, dated April 1989, for the 

parametric statistical methods (i.e., control charts and parametric prediction limits), analytical 
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results reported by the laboratory as below the method detection limit will be taken as one-half 

the detection limit. For the non-parametric prediction limits, analytical results reported by the 

laboratory as below the method detection limit will be taken as equal to the detection limit. 

6.4 UPDATES TO BACKGROUND 

Future groundwater analytical results that do not exceed the statistical limits presented in this 

Plan, or which are demonstrated to represent groundwater quality not affected by the Collier 

Road Landfill, will be combined with historical data to update the statistical limits every two 

years. However, the background database will only be updated with the express approval of 

theMDEQ. 

6.5 DATA REPORTING PROCEDURES & REsPONSE ACTION 

Following receipt of the groundwater analytical results from the laboratory, the City of 

Pontiac will conduct the required statistical analyses of the data. The results of these 

statistical analyses for each quarterly sampling event will be submitted to the Southeast 

Michigan District office of the Waste Management Division of the MDEQ within 30 days 

after the end of each calendar quarter. A copy will also be placed in the landfill' s Operating 

Record. 

In accordance with Rule 299.4440(8), if a statistically significant increase above background 

is indicated for one or more monitoring parameter, within 14 days of determining a significant 

increase, a notice will be placed in the Operating Record and the MDEQ will be informed that 

the notice has been placed in the Operating Record. 

If a statistically significant increase above background is indicated for one or more monitoring 

parameter, either of the following actions will be initiated: 

• Within 90 days of determining that a statistically significant increase has occmTed, the 

City of Pontiac will prepare an assessment monitoring plan that complies with Rule 

299.4441 and a response action plan that complies with Rule 299.4442; or 
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• Within 60 days of determining that a statistically significant increase has occurred, the 

City of Pontiac will prepare report documenting a demonstration that the significant 

increase is due to a source other than the landfill or that the significant increase 

resulted from an error in sampling, analysis, or statistical evaluation, or due to natural 

variation in groundwater quality, in accordance with Rule 299.4440(9). Such a report 

will be certified by a qualified groundwater scientist, submitted to the MDEQ, and 

placed in the Operating Record. If a successful demonstration is made and 

documented, then the City of Pontiac will continue detection monitoring as specified 

in this Plan. If the MDEQ notifies the City of Pontiac that a successful demonstration 

has not been made, then, within 30 days of notification by the MDEQ, the City will 

initiate an assessment monitoring program as required in R 299.4441. 

For reference, the current requirements for an assessment monitoring plan (Rule 299.4441) 

and a response action plan (Rule 299.4442) are presented in Appendix C. 
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TABLE 3-1

HYDROGEOLOGIC MONITORING PROGRAM

SAMPLING LOCATIONS
City of Pontiac - Collier Road Landfill

SAMPLE LOCATION TYPE LOCATION DESIGNATION SAMPLING FREQUENCY

DURING LANDFILL ACTIVE LIFE

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Lower Aquifer Quarterly/Semi-Annually(2)

Monitoring Wells Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Upper Aquifer Quarterly/Semi-Annually(2)

Monitoring Wells Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Quarterly/Semi-Annually(2)

Observation Wells

Surface Water Semi-Annually/Annually

Semi-Annually/Annually

Combined Upper Leachate Collection Quarterly/Annually(3)

System and Subsurface Drain

Upper Leachate Collection System Quarterly/Annually(3)

NOTES:

 1.  The information presented in this table has been prepared in accordance with the requirements of Rule 299.4905(2)(a).

 2.  Sampling frequency for groundwater monitoring wells based on requirements of Rule 299.4440(1).

 3.  Sampling frequency for leachate collection system based on requirements of Rule 299.4432(2)(c).

 4.  For groundwater, semi-annual sampling shall be completed during the First and Third Quarter sampling events.

 5.  For groundwater and leachate, annual sampling shall be completed during the Third Quarter sampling event.

 6.  For surface water, semi-annual sampling shall be completed during the Second and Fourth Quarter sampling events.

 7.  For surface water, annual sampling shall be completed during the Second Quarter sampling event.

L-14

P-14

P-14D

MH1A

MH1

DP-1A

DP-2

L-5

P-5S

L-9R

P-9

L-1

L-2

R-2

L-3

P-15

P-16SR

M-18

M-20A

P-3

P-8S

P-12

P-13S

Quarterly

(No Sampling,

Water Levels Only)

P-8D     (Upgradient)

P-13D   (Upgradient)

P-17      (Upgradient)

M-17B  (Downgradient)

P-19R2  (Side-gradient)

M-20B (Downgradient)

P-21R  (Downgradient)

P-22    (Downgradient)

P-23    (Downgradient)
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TABLE 4-1

GROUNDWATER MONITORING CONSTITUENTS

LOWER AQUIFER
City of Pontiac - Collier Road Landfill

Monitoring Frequency

CONSTITUENT Quarterly* Semi-Annual

Inorganic Indicators:

Chloride X

Iron X

Nitrate X

Sodium X

Total Organic Carbon (TOC) X

Chemical Oxygen Demand (COD) X

Heavy Metals:

Antimony (Sb) X

Arsenic (As) X

Barium (Ba) X

Beryllium (Be) X

Cadmium (Cd) X

Chromium (Cr) X

Cobalt (Co) X

Copper (Cu) X

Lead (Pb) X

Nickel (Ni) X

Selenium (Se) X

Silver (Ag) X

Thallium (Tl) X

Vanadium (V) X

Zinc (Zn) X

Primary Volatile Organics:

Halogenated volatile organic compounds X

Aromatic volatile organic compounds X

Secondary Organics:

Acetone X

Acrylonitrile X

Bromochloromethane X

Carbon disulfide X

1,2-Dibromo-3-chloropropane X

1,2-Dibromomethane X

Methyl ethyl ketone X

4-Methyl-2-pentanone X

trans-1,4-Dichloro-2-butene X

Methyl butyl ketone X

Vinyl Acetate X

NOTES:

 1.  The information presented in this table has been prepared in accordance with the requirements of Rules 299.4440

      and 299.4450 through 299.4454, and is reported in accordance with Rule 299.4905(2)(b).

 2.  Refer to text of Hydrogeologic Monitoring Plan for rationale of selected constituents.

 3.  Analyses for heavy metals and iron will be as "dissolved" (i.e., field-filtered), except on an annual basis unfiltered 

       samples will be collected from monitoring wells P-17 and P-23 and analyzed for "total" concentrations.

 4.  *During the active life of the landfill, the indicated parameters will be sampled on a quarterly basis.  During

        post-closure these parameters will be sampled semi-annually.

 5.  For groundwater, semi-annual sampling shall be completed during the First and Third Quarter sampling events.

 6.  For groundwater, annual sampling shall be completed during the Third Quarter sampling event.

 7.  Based on the conditions stated in Rule 299.4440(4), individual heavy metals or organic constituents may be deleted

       from the monitoring program, subject to the approval of the Michigan Department of Environmental Quality.
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TABLE 4-2

GROUNDWATER MONITORING CONSTITUENTS

UPPER AQUIFER
City of Pontiac - Collier Road Landfill

Monitoring Frequency

CONSTITUENT

Chloride X

Iron X

Sodium X

Total Organic Carbon (TOC) X

Chemical Oxygen Demand (COD) X

Antimony (Sb) X

Arsenic (As) X

Barium (Ba) X

Beryllium (Be) X

Cadmium (Cd) X

Chromium (Cr) X

Cobalt (Co) X

Copper (Cu) X

Lead (Pb) X

Nickel (Ni) X

Selenium (Se) X

Silver (Ag) X

Thallium (Tl) X

Vanadium (V) X

Zinc (Zn) X

Halogenated volatile organic compounds X

Aromatic volatile organic compounds X

Acetone X

Acrylonitrile X

Bromochloromethane X

Carbon disulfide X

1,2-Dibromo-3-chloropropane X

1,2-Dibromoethane X

Methyl ethyl ketone X

4-Methyl-2-pentanone X

trans-1,4-Dichloro-2-butene X

Methyl butyl ketone X

Vinyl Acetate X

 NOTES:

 1.  The information presented in this table has been prepared in accordance with the requirements of Rules 299.4440

      and 299.4450 through 299.4454, and is reported in accordance with Rule 299.4905(2)(b).

 2.  Refer to text of Hydrogeologic Monitoring Plan for rationale of selected constituents.

 3.  Analyses for heavy metals and iron will be as "dissolved" (i.e., field-filtered), except on an annual basis unfiltered 

       samples will be collected from monitoring wells P-8S and P-16SR and analyzed for "total" concentrations.

 4.  *During the active life of the landfill, the indicated parameters will be sampled on a quarterly basis.  During

        post-closure these parameters will be sampled semi-annually.

 5.  For groundwater, semi-annual sampling shall be completed during the First and Third Quarter sampling events.

 6.  For groundwater, annual sampling shall be completed during the Third Quarter sampling event.

 7.  Based on the conditions stated in Rule 299.4440(4), individual heavy metals or organic constituents may be deleted

       from the monitoring program, subject to the approval of the Michigan Department of Environmental Quality.

Primary Volatile Organics:

Secondary Organics:

Quarterly* Semi-Annual

Inorganic Indicators:

Heavy Metals:
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TABLE 4-3

LEACHATE MONITORING CONSTITUENTS
City of Pontiac - Collier Road Landfill

Monitoring Frequency

CONSTITUENT Quarterly* Annual**

Primary Inorganic Indicators:

Chloride X

Iron X

Sulfate X

Total Inorganic Nitrogen X

Total Dissolved Solids X

pH X

Alternate Inorganic Indicators:

Magnesium X

Manganese X

Potassium X

Sodium X

Bicarbonate Alkalinity X

Carbonate Alkalinity X

Conductivity X

Phenolics X

Cyanide X

Total Organic Carbon (TOC) X

Chemical Oxygen Demand (COD) X

Boron X

Heavy Metals:

Antimony (Sb) X

Arsenic (As) X

Barium (Ba) X

Beryllium (Be) X

Cadmium (Cd) X

Chromium (Cr) X

Cobalt (Co) X

Copper (Cu) X

Lead (Pb) X

Nickel (Ni) X

Selenium (Se) X

Silver (Ag) X

Thallium (Tl) X

Vanadium (V) X

Zinc (Zn) X

Primary Volatile Organics:

Constituents listed in Rule 299.4453 X

Secondary Organics:

Constituents listed in Rule 299.4454 X

NOTES:

 1.  The information presented in this table has been prepared in accordance with the requirements of

       Rule 299.4432(2)(c) and is reported in accordance with Rule 299.4905(2)(b).

 2.  Analyses for metals in leachate will be "totals" (i.e., not field-filtered).

 3.  *During the active life of the landfill, the indicated parameters will be sampled on a quarterly basis.  During

       post-closure, these parameters will be sampled annually.

 4.  **During the active life of the landfill and during post-closure, the indicated parameters will be sampled annually.

 5.  For leachate, annual sampling shall be completed during the Third Quarter sampling event.

 6.  Refer to Table 3-1 for leachate sampling locations.
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TABLE 4-4

SURFACE WATER MONITORING CONSTITUENTS
City of Pontiac - Collier Road Landfill

Monitoring Frequency

CONSTITUENT Semi-Annual* Annual**

Field Measurements:

Temperature X

pH X

Conductivity X

General Indicators:

Chloride X

Sulfate X

Nitrogen, Ammonia X

Nitrogen, Nitrate X

Bicarbonate Alkalinity X

Carbonate Alkalinity X

Metals:

Calcium X

Iron X

Magnesium X

Potassium X

Sodium X

Primary Volatile Organics:

Constituents listed in Rule 299.4453 X

Secondary Organics:

Constituents listed in Rule 299.4454 X

NOTES:

 1.  The information presented in this table has been prepared in accordance with the requirements of

       Rule 299.4436(2) and is reported in accordance with Rule 299.4905(1)(c).

 2.  Analyses for metals in surface water will be "totals" (i.e., not field-filtered).

 3.  *During the active life of the landfill, the indicated parameters will be sampled on a semi-annual basis.  During

       post-closure, these parameters will be sampled annually.

 4.  **During the active life of the landfill and during post-closure, the indicated parameters will be sampled annually.

 5.  For surface water, semi-annual sampling shall be completed during the Second and Fourth Quarter sampling events.

 6.  For surface water, annual sampling shall be completed during the Second Quarter sampling event.

 7.  Refer to Table 3-1 for surface water sampling locations.
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TABLE 5-1

WATER SAMPLE COLLECTION & PRESERVATION REQUIREMENTS
City of Pontiac - Collier Road Landfill

ANALYTICAL     

GROUP

SAMPLE 

CONTAINER

SAMPLE 

VOLUME
PRESERVATION

MAXIMUM 

HOLDING TIME

MINERAL Polyethylene 1000 ml Cool (4° C) 14 Days

NUTRIENT Polyethylene 500 ml H2SO4 to pH < 2 28 Days

PHENOL &        

DEMAND
Glass 500 ml H2SO4 to pH < 2 28 Days

DISSOLVED         

METALS
Polyethylene 500 ml

0.45-micron Filtration, HNO3 to 

pH < 2
6 Months

VOLATILE     

ORGANICS

Glass with Teflon-

lined Septum Cap
40 ml No Headspace, Cool (4° C) 14 Days

NOTES:

 1.  Reference:  40 CFR, Part 136, as amended.

 2.  Reference:  USEPA, SW-846, as amended.
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TABLE 5-2
TEST METHODS AND TARGET DETECTION LIMITS

City of Pontiac - Collier Road Landfill

Test Target Detection

CONSTITUENT Method Limit

[ug/L]

Field Measurements:
Static Water Elevation N/A N/A
pH N/A N/A
Specific Conductivity N/A N/A
Temperature N/A N/A
Dissolved Oxygen N/A N/A

Primary Inorganic Indicators:
Chloride 9251 1,000
Iron 6010A 20
Sulfate 9036 2,000
Nitrogen, Ammonia 305.1 10
Nitrogen, Nitrate 353.2 10
Total Dissolved Solids 160.1 20,000
pH Field N/A

Alternate Inorganic Indicators:
Magnesium 7450 1,000
Manganese 7460 20
Potassium 7610 100
Sodium 7770 1,000
Bicarbonate Alkalinity 310.1 10000
Carbonate Alkalinity 310.1 10,000
Conductivity Field N/A
Phenolics 9066 10
Cyanide 9010A 5
Total Organic Carbon (TOC) 9060 500
Chemical Oxygen Demand (COD) 410 5,000
Boron 6010B 20

Heavy Metals:
Antimony (Sb) 7062 2
Arsenic (As)** 7060A 1
Barium (Ba) 6010A 5
Beryllium (Be) 6010A 1
Cadmium (Cd) ** 7131A (6010A)* 0.2  (20)*
Chromium (Cr) 7131A (6010A)* 2  (20)*
Cobalt (Co) 6010A 15
Copper (Cu) ** 7211 6010A* 2  (20)*
Lead (Pb) 7421 (6010A)* 1  (50)*
Nickel (Ni) 7520 50
Selenium (Se) ** 7740 2
Silver (Ag) 7761 0.5
Thallium (Tl) 7841 2
Vanadium (V) 6010A 10
Zinc (Zn) 6010A (7950)* 4  (50)*

Primary Volatile Organics:
Halogenated Volatile Organic Parameters 8260 See Table 5-3
Aromatic Volatile Organic Parameters 8260 See Table 5-3

Secondary Organics:
Constituents listed in Rule 299.4454 8260 See Table 5-4

NOTES:

 1.  The test methods listed on this table correspond to the analytical methods listed in Operational Memo 115-14, dated November 19, 1999,

       or approvable alternatives capable of acheiving equivalent detection limits.

 2.  The detection limits in this table correspond to the target detection limits listed in Operational Memo 115-14,

       by the MDEQ Waste Management Division, dated November 19, 1999.   

 3.  *Parentheses indicate alternate target detection limits for leachate samples, as listed in Operational Memo 115-14.

 4.  **The detection limit for this parameter specified in Operational Memo 115-14 may not be attainable according to TAI  

         due to natural composition of groundwater from the site.  The lowest practically attainable detection limit will be reported.

 5.  ug/L  = micrograms per liter
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TABLE 5-3
TARGET DETECTION LIMITS - PRIMARY VOLATILE ORGANIC COMPOUNDS

City of Pontiac - Collier Road Landfill

PARAMETER Target Detection Limit

[ug/L]
Halogenated Volatile Organic Compounds:

Bromodichloromethane 1.0

Bromoform 1.0

Carbon Tetrachloride 1.0

Chlorobenzene 1.0

Choroethane 5.0

Chloroform 1.0

Dibromochloromethane 1.0

1,2-Dichlorobenzene 1.0

1,4-Dichlorobenzene 1.0

1,1-Dichloroethane 1.0

1,2-Dichloroethane 1.0

1,1-Dichloroethene 1.0

cis-1,2-Dichloroethene 1.0

trans-1,2-Dichloroethene 1.0

1,2-Dichloropropane 1.0

cis-1,3-Dichloropropene 1.0

trans-1,3-Dichloropropene 1.0

Methyl bromide 5.0

Methyl chloride 5.0

Methylene bromide 1.0

Methylene chloride 5.0

Methyl iodide 1.0

1,1,1,2-Tetrachloroethane 1.0

1,1,2,2-Tetrachloroethane 1.0

Tetrachloroethene 1.0

1,1,1-Trichloroethane 1.0

1,1,2-Trichloroethane 1.0

Trichloroethene 1.0

Trichlorofluoromethane 5.0

1,2,3-Trichloropropane 1.0

Vinyl chloride 5.0

Aromatic Volatile Organic Compounds:

Benzene 1.0

Ethyl benzene 1.0

Styrene 1

Toluene 1.0

Xylenes 3

NOTES:

 1.  The detection limits in this table correspond to the detection limits listed in Operational Memo 115-14,

       by the MDEQ Waste Management Division, dated November 19, 1999.

 2. The detection limits listed on this table are for groundwater samples, and may not be attainable for leachate samples.

3.  ug/L  = micrograms per liter
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TABLE 5-4
TARGET DETECTION LIMITS - SECONDARY ORGANIC COMPOUNDS

City of Pontiac - Collier Road Landfill

PARAMETER Target Detection Limit

[ug/L]

Acetone 25.0

Acrylonitrile 5

Bromochloromethane 1.0

Carbon disulfide 5.0

1,2-Dibromo-3-chloropropane 5.0

1,2-Dibromoethane 1.0

Methyl ethyl ketone 5.0

4-Methyl-2-pentanone 5.0

trans-1,4-Dichloro-2-butene 1.0

Methyl butyl ketone 5.0

NOTES:

 1.  Except as noted below, the detection limits in this table correspond to the detection limits listed in Operational Memo 115-14

       by the MDEQ Waste Management Division, dated November 19, 1999.

 2. The detection limits listed on this table are for groundwater samples, and may not be attainable for leachate samples.

 3.  ug/L  = micrograms per liter
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TABLE 6-1

STATISTICAL METHODS

INORGANIC INDICATOR PARAMETERS

Collier Road Landfill

NTH Project No. 13-4563-18

PARAMETER

WELL NO. Chloride Iron Nitrate Sodium TOC COD

(dissolved) (dissolved)

UPPER AQUIFER

P-8S Control Chart (Original) Control Chart (Log) Not Required Control Chart (Original) Control Chart (Log) Control Chart (Original)

P-12 Control Chart (Original) Control Chart (Log) Not Required Control Chart (Original) Control Chart (Original) Control Chart (Original)

P-13S Control Chart (Original) Control Chart (Log) Not Required Control Chart (Log) Control Chart (Log) Control Chart (Original)

P-15 Control Chart (Original) Control Chart (Original) Not Required Control Chart (Original) Control Chart (Log) Control Chart (Original)

P-3 Control Chart (Original) Control Chart (Log) Not Required Control Chart (Log) Control Chart (Log) Control Chart (Original)

P-16SR Control Chart (Original) Control Chart (Log) Not Required Control Chart (Log) Control Chart (Log) Control Chart (Log)

M-18 Control Chart (Original) Control Chart (Log) Not Required Control Chart (Original) Control Chart (Log) Control Chart (Original)

M-20A Control Chart (Original) Control Chart (Original) Not Required Control Chart (Log) Control Chart (Log) Control Chart (Original)

LOWER AQUIFER

P-8D (Upgradient) NP Prediction Intervals Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

P-13D (Upgradient) NP Prediction Intervals Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

P-17 (Upgradient) NP Prediction Intervals Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

M-17B Control Chart (Log) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

P-19R2 Control Chart (Original) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Original)

M-20B Control Chart (Log) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

P-21R* Control Chart (Log) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

P-22 Control Chart (Original) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Original)

P-23 Control Chart (Log) Control Chart (Log) NP Prediction Intervals Control Chart (Log) Control Chart (Log) Control Chart (Log)

NOTES:

1)  Data was evaluated using appropriate modules in ChemStat software Version 1.51.

2)  "Control Chart (Original)" = An intra-well evaluation will be performed for each well using the Shewhart-CUSUM Control Chart Method and original (non-transformed) data.  Background consisted of available data from 1990 through 1997.

3)  "Control Chart (Log)" = An intra-well evaluation will be performed for each well using the Shewhart-CUSUM Control Chart Method and log-transformed data.  Background consisted of available data from 1990 through 1997.

4)  "NP Prediction Intervals" = An intra-well evaluation will be performed for each well using Non-Parametric Prediction Intervals.  Background consisted of available data from 1990 through 1997.

5)  "Not Required" = Nitrate is not a monitored parameter for the upper aquifer.

6)  *For monitoring well P-21R, the background period consists of available data from Third Quarter 1997 through Second Quarter 1999.
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TABLE 6-2

STATISTICAL METHODS FOR DISSOLVED METALS

LOWER AQUIFER

City of Pontiac - Collier Road Landfill

NTH Project No. 13-4563-18

Intra-Well Prediction Limits (ug/L)

CONSTITUENT Upgradient Wells Downgradient Wells

P-8D P-13D P-17 M-17B P-19R2 M-20B P-21R* P-22** P-23

Antimony Non-Parametric PL ug/L 5 5 5 5 5 5 1 5 5

Arsenic Parametric PL (Log) ug/L 52.8 6.1 35.4 1.5 7.7 32.6 12.3 3.1 18.0

Barium Parametric PL (Original) ug/L 136 137 169 110 246 234 585 139 131

Beryllium Non-Parametric PL ug/L 1 1 1 1 1 1 1 1 1

Cadmium Non-Parametric PL ug/L 0.2 0.3 2.2 0.2 0.2 0.2 1.1 0.2 0.3

Chromium Non-Parametric PL ug/L 6.8 3.1 8.1 2.0 3.5 7.1 1.0 1.0 2.1

Cobalt Non-Parametric PL ug/L 15 15 15 15 15 15 15 15 15

Copper Non-Parametric PL ug/L 5 5 9 5 12 5 5 11 21

Lead Non-Parametric PL ug/L 2.8 3 6 8 5 6 1 4 4

Nickel Non-Parametric PL ug/L 50 50 50 50 50 50 50 50 50

Selenium Non-Parametric PL ug/L 3 3 3 3 9 3 10 6 3

Silver Non-Parametric PL ug/L 0.5 18 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Thallium Non-Parametric PL ug/L 2 2 2 2 2 2 2 2 2

Vanadium Non-Parametric PL ug/L 10 10 10 10 10 10 10 10 10

Zinc Parametric PL (Log) mg/L 2.3 1.6 1.9 2.3 5.2 33.8 1.9 2.4 2.2

 NOTES:  1)  "Non-Parametric PL" = An intra-well evaluation will be performed for each well using Non-Parametric Prediction Limits.  Background consists of available data from 1996 through 1997.

2)  "Parametric PL (Original)" = An intra-well evaluation will be performed for each well using Parametric Prediction Limits (95% confidence) and original (non-transformed) data.  Background consists of available data from 1990 through 1997.

3)  "Parametric PL (Log)" = An intra-well evaluation will be performed for each well using Parametric Prediction Limits (95% confidence) and log-transformed data.  Background consists of available data from 1990 through 1997.

4)  "ug/L" = micrograms per liter;  "mg/L" = milligrams per liter

5)  *For monitoring well P-21R, the background period for all analyses consists of available data from Third Quarter 1997 through First Quarter 2001.

6)  **For monitoring well P-22, the background period for the Parametric PL consists of available data from 1995 through First Quarter 1999.

INTRA-WELL STATISTICAL 

EVALUATION METHODS FOR 

LOWER AQUIFER

UNITS
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TABLE 6-3

STATISTICAL METHODS FOR DISSOLVED METALS

UPPER AQUIFER

City of Pontiac - Collier Road Landfill

NTH Project No. 13-4563-18

Intra-Well Prediction Limits (ug/L)

CONSTITUENT

P-8S P-12 P-13S P-15 P-3 P-16SR M-18 M-20A

Antimony Non-Parametric PL ug/L 5 5 5 5 5 5 5 5

Arsenic Non-Parametric PL ug/L 3.3 10.0 2.0 7.9 5.3 1.5 2.9 9.5

Barium Parametric PL (Original) ug/L 47.8 290.2 83.1 69.9 107.0 35.0 236.3 239.7

Beryllium Non-Parametric PL ug/L 1 1 1 1 1.1 1 1.5 1

Cadmium Non-Parametric PL ug/L 1.3 0.3 0.7 7.1 1.2 1.8 4.2 0.4

Chromium Non-Parametric PL ug/L 14.4 14.1 4.4 3.7 6.6 2.7 2.0 12.8

Cobalt Non-Parametric PL ug/L 15 15 15 15 17 15 22 15

Copper Parametric PL (Log) ug/L 9.0 23.7 44.0 31.8 54.0 47.5 35.5 17.9

Lead Non-Parametric PL ug/L 6 2 5 5.6 4 9 7 6

Nickel Non-Parametric PL ug/L 50 50 50 50 50 50 50 50

Selenium Non-Parametric PL ug/L 5.4 3.0 3.0 3.7 3.0 6.0 6.6 7.0

Silver Non-Parametric PL ug/L 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0.5

Thallium Non-Parametric PL ug/L 2 2 2 2 2 2 2 2

Vanadium Non-Parametric PL ug/L 10 10 10 10 10 10 10 10

Zinc Parametric PL (Log) mg/L 7.8 2.2 10.2 6.4 12.2 7.2 100 2.1

 NOTES:  1)  "Non-Parametric PL" = An intra-well evaluation will be performed for each well using Non-Parametric Prediction Limits.  Background consists of available data from 1996 through 1997.

2)  "Parametric PL (Original)" = An intra-well evaluation will be performed for each well using Parametric Prediction Limits (95% confidence) and original (non-transformed) data.  Background consists of available data from 1990 through 1997.

3)  "Parametric PL (Log)" = An intra-well evaluation will be performed for each well using Parametric Prediction Limits (95% confidence) and log-transformed data.  Background consists of available data from 1990 through 1997.

4)  "ug/L" = micrograms per liter;  "mg/L" = milligrams per liter

INTRA-WELL STATISTICAL 

EVALUATION METHODS FOR 

UPPER AQUIFER

UNITS
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APPENDIX B 

PLATE 1: MONITORING & OBSERVATION WELL LOCATION PLAN 
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APPENDIXC 

PART 115 ADMINISTRATIVE RULES: 

• R 299.4441- TYPE II LANDFILL GROUNDWATER 

MONITORING; ASSESSMENT MONITORING 

• R 299.4442- TYPE II LANDFILL GROUNDWATER 

MONITORING; RESPONSE ACTION PLAN 
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R 299.4441  Type II Landfill Groundwater Monitoring; Assessment Monitoring Program 

 

Rule 441.  (1)  Assessment monitoring is required at a type II landfill if a statistically significant increase 

over background has been detected for 1 or more of the constituents listed in R 299.4440. 

 

(2)  Within 90 days of the triggering of an assessment monitoring program, and annually thereafter, the 

owner and operator of a type II landfill shall sample and analyze the groundwater for all constituents 

listed in 40 C.F.R Part 258, appendix II.  A minimum of 1 sample from each downgradient well shall be 

collected and analyzed during each sampling event.  For any constituent that is detected in the 

downgradient wells as a result of the complete appendix II constituent analysis, a minimum of 4 

independent samples from each background and downgradient well shall be collected and analyzed to 

establish background for the constituents.  The director shall consider an appropriate subset of wells to be 

sampled and analyzed for appendix II constituents during assessment monitoring.  The director shall 

delete any of the appendix II constituents for a unit if it can be shown, based on leachate data, secondary 

collection system monitoring, waste classification data, or other data, that the removed constituents are 

not reasonably expected to be in or derived from the waste contained in the unit. 

 

(3)  The director shall specify an appropriate frequency for repeated sampling and analysis for all of the 

appendix II constituents for which sampling and analysis are required by this rule during the active life, 

including closure, and post-closure care of the unit.  In specifying the frequency, the director shall 

consider all of the following factors: 

(a)  The lithology of the aquifer and unsaturated zone. 

(b)  The hydraulic conductivity of the aquifer and unsaturated zone. 

(c)  Groundwater flow rates. 

(d)  The minimum distance between upgradient edge of the unit and downgradient monitoring 

well screen. 

(e)  The nature of any constituents detected in response to this rule. 

 

(4)  After obtaining the results from the initial or subsequent sampling events required in subrule (2) of 

this rule, the owner and operator shall do all of the following: 

(a)  Within 14 days, place a notice in the operating record that identifies the appendix II 

constituents that have been detected and notify the director that this notice has been placed in the 

operating record. 

(b)  Within 90 days, and on at least a semiannual basis thereafter, resample all wells specified by 

the provisions of R 299.4906, conduct analyses for all constituents listed in R 299.4452 to 

R 299.4454 and for those constituents listed in appendix II that are detected in response to the 

requirements of subrule (2) of this rule, and record their concentrations in the facility operating 

record.  At least 1 sample from each background and downgradient well shall be collected and 

analyzed during these sampling events.  The director shall consider an alternative monitoring 

frequency during the active life, including closure, and the post-closure period for the constituents 

referred to in this subdivision.  The alternative frequency for constituents listed in R 299.4452 to 

R 299.4454, during the active life, including closure, shall be at least annually.  The alternative 

frequency shall be based on consideration of the factors specified in subrule (3) of this rule. 

(c)  Establish background concentrations for any constituents detected pursuant to this rule. 

(d)  In accordance with the provisions of R 299.5709, establish groundwater protection standards 

for all constituents that are detected pursuant to this rule. 

(e)  Except as provided by subrule (8) of this rule, prepare a response action plan that is in 
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compliance with the requirements of R 299.4442 and submit the plan to the director within 90 

days of such variance. 

 

(5)  If the concentrations of all appendix II constituents are shown to be at or below background values, 

using the statistical procedures in R 299.4908, for 2 consecutive sampling events, then the owner and 

operator shall notify the director of the finding and may return to detection monitoring. 

 

(6)  If the concentration of any appendix II constituents are above background values, but all 

concentrations are below the groundwater protection standard established pursuant to the provisions of 

subrule (9) of this rule, using the statistical procedures in R 299.4908, then the owner and operator shall 

do all of the following: 

(a)  Continue assessment monitoring in accordance with this rule. 

(b)  Characterize the nature and extent of the release by installing additional monitoring wells as 

necessary. 

(c)  Install at least 1 additional monitoring well at the facility boundary in the direction of 

contaminant migration and sample the well in accordance with the provisions of subrule (4) of 

this rule. 

(d)  Notify all persons who own the land or reside on the land that directly overlies any part of the 

plume of contamination if contaminants have migrated off-site as indicated by the sampling of 

wells in accordance with this rule. 

(e)  Except as provided by subrule (8) of this rule, prepare a response action plan meeting the 

requirements of R 299.4442 and submit the plan to the director within 90 days of such variance. 

 

(7)  If 1 or more appendix II constituents are detected at statistically significant levels above the 

groundwater protection standard established pursuant to the provisions of subrule (9) of this rule, in any 

sampling event, then the owner or operator shall do all of the following: 

(a)  Within 14 days of the detection, place a notice in the operating record that identifies the 

appendix II constituents that have exceeded the type B criteria for groundwater. 

(b)  Notify the director and all appropriate local government officials that the notice has been 

placed in the operating record. 

(c)  Except as provided by subrule (8) of this rule, initiate an assessment of corrective measures as 

required by R 299.4443 within 90 days of the detection. 

 

(8)  An owner and operator may demonstrate that a source other than a type II landfill unit or other source 

at the facility caused the contamination or that the statistically significant increase resulted from error in 

sampling, analysis, or statistical evaluation or from natural variation in groundwater quality.  A report that 

documents the demonstration shall be certified by a qualified groundwater scientist, approved by the 

director, and placed in the operating record.  Until a successful demonstration is made, the owner and 

operator shall comply with subrules (6) and (7) of this rule, including initiating an assessment of 

corrective measures and a response action plan.  If a successful demonstration is made, the owner and 

operator shall do the following: 

(a)  Continue monitoring in accordance with the assessment monitoring program pursuant to this 

rule.  The owner and operator may return to detection monitoring if the appendix II constituents 

are at or below background as specified in subrule (5) of this rule.  

(b)  Determine whether any new units or lateral extensions of existing units will be 

unmonitorable.  If so, the owner and operator shall develop a schedule for submitting revised 

engineering plans for such lateral extensions and new units that are in compliance with the 

provisions of R 299.4422(4), and include a leak detection system. 
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(c)  Not be subject to the response action plan requirements of R 299.4442 or the assessment of 

corrective measures of R 299.4443. 

 

(9)  The owner or operator shall establish a groundwater protection standard for each appendix II 

constituent that is detected in groundwater.  The groundwater protection standard shall be as follows: 

(a)  For constituents for which a maximum contaminant level has been promulgated pursuant to 

the provisions of section 1412 of the safe drinking water act and has been codified at 40 C.F.R. 

part 141, the lowest of the following: 

(i)  The maximum contaminant level for that constituent. 

(ii)  The type B criteria for that constituent for groundwater as specified in R 299.5709. 

(b)  For constituents for which the background level is higher than the maximum contaminant 

level or type B criteria for groundwater, the background concentration. 

(c)  For constituents for which a maximum contaminant level has not been promulgated, either of 

the following: 

(i)  The background concentration for the constituent established from wells in accordance with 

the provisions of R 299.4906(1). 

(ii)  The type B criteria for that constituent for groundwater as specified in R 299.5709. 
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R 299.4442  Type II Landfill Groundwater Monitoring; Response Action Plan 
 

Rule 442.  (1)  The owner and operator of a type II landfill unit that is required to prepare a response 

action plan shall identify all of the following: 

(a)  Possible sources of contamination. 

(b)  Interim response activities taken or to be taken to control possible sources of contamination. 

(c)  For units that the owner or operator concludes are probable sources of contamination, a 

schedule for terminating waste receipt, for initiating closure at units, and for redesigning and 

constructing new units that have leak detection systems.  The schedule shall be based on all of the 

following: 

(i)  The concentration of hazardous substances. 

(ii)  The rate of migration. 

(iii)  Risks to human health and the environment, including the proximity of drinking water 

supplies. 

(iv)  The practicality of initiating closure. 

(v)  The availability of other disposal locations. 

(vi)  Other relevant factors. 

 

(2)  The director shall approve or deny a response action plan within 60 days of submittal.  If the director 

denies a plan, the director shall specify schedules for closure and interim response necessary to protect 

human health and the environment. 

 

(3)  If the concentrations of all constituents listed in appendix II are shown to be at or below background 

values, using the statistical procedures in R 299.4908, for 2 consecutive sampling events, the owner and 

operator shall notify the director of this finding and may suspend actions under the response action plan. 
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2/2000 PART 115 RULES CHECKLIST 
TYPE II LANDFILL GROUNDWATER MONITORING PLANS 

Facility Name Collier Road Landfill Date Initials ----

Report Name Hydrogeo. Monitoring Plan Report Date 5/14/01 

Section: 

{PRIVATE }ITEM Y/N/NA 

1 . Meets ground/surface water performance requirements by not causing: 
R436(1) 

Discharge in violation of federal clean water act (CWA). 2 .3 

Discharge of a nonpoint source in violation of area or statewide water 
2.3 

quality management plan per CWA. 

Discharge in violation of Part 31 or its rules. 2 .3 

2. If any surface water receives runoff, will conduct approved surface water 
3.3 & 4.4 

monitoring plan. R436(2) 

3. Hydrogeologic monitoring plan for the sanitary landfill includes the following 
components: 

A monitoring well system which complies with R906. R905(1 )a 3.1 

Leachate and SCS monitoring programs as specified in R432, if 
3.2 

required. R905(1)b 

Surface water monitoring program for surface waters that may receive 
3.3 & 4.4 

runoff from the active work area (see R 1 01 (t)) . R905(1 )c 

4. Contains the following specific information: R905(2) 

All GW sampling locations. R905(2)a 3.1 , Table3-1 

Sampling constituents/parameters and frequency. 4.1 .1·, Table 4-1 

R905(2)b 4. i .2, Table 4-2 

4.3, Table 4 -3 

4.4, Table 4-4 

Sampling and analysis procedures for each paramet er including: 

( 
R905(2)c 

Sample collection . 5 .1 & 5.2 

Sample preservation and shipment. 5.3 

Analytical procedures, including detection limits. 5.4 

Chain of custody control. 5 .5 

Laboratory and field quality assurance and quality control 
5.6 

procedures. 

F:\DA TAIPROJ\2001 I 13145S310611·00i -HMP Checklist. doc 
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{PRIVATE }ITEM Y/N/NA 

Procedures for prevention of cross contamination in wells 
5.7 

during well installation, purging and sampling. 

Statistical procedures for evaluating sampling data in compliance with 
6.0 

R908. R905(2)d 

5.Sufficient number of wells, installed at appropriate locations and depths, to yield 
groundwater samples from the uppermost aquifer that represent the quality of: 

R906(1) 

Background water quality, not affected by leakage from a unit. 
3.1 .1 & 3.1.2 

R906(1 )a 

Meets conditions for use of wells other than true 
N/A 

upgradient. 

Downgradient groundwater, and ensures detection of groundwater 
contamination in the uppermost aquifer, and other groundwater 3.1.1&3.1.2 
specified by the Director . R906(1 )b 

Meets conditions for downgradient monitor well 
installation at locations other than the solid waste N/A 
boundary. 

Wells installed at the closest practicable distance from 3.1 
the solid waste boundary. 

6. Meets conditions for a multi-unit groundwater monitoring system instead of 
separate monitoring systems for each landfill unit when the facility has several N/A 
discrete units. R906(2) 

Monitoring wells not more than 1 50 meters from the solid waste 
boundary of each unit, located on land owned by the owner of the unit N/A 

R906(2)a 

Sufficient number of wells, installed at appropriate locations and depths, 
to yield groundwater samples from the uppermost aquifer. N/A 

R906(2)b 

Is as protective of human health and environment as individual 
N/A 

monitoring systems for each unit, based on the following : R906(2)b 

Number, spacing and orientation of the units. N/A 

Hydrogeologic setting. N/A 

Site history. N/A 

Engineering design of the units. N/A 

Type of waste accepted at the units . N/A 

7. Monitoring wells cased in a manner that maintains the integrity of the well 
3.1.3 

borehole . R906(3) 
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{PRIVATE }ITEM Y/N/NA 

8 . Well casings screened or perforated and packed with gravel or sand, w here 
3.1.3 

necessary, to enable the collection of groundw ater samples . R906(3) 

9. Annular space in each monitoring well sealed to prevent contamination of t he 
3.1.3 

samples and groundwater. R906(3 ) 

10. Notified the Director that the design, installation, development, and 
decommission of any monitoring wells, piezometers, and other measurement, 

3.1 .3 
sampling, and analytical devises documentation have been placed in t he 
operating record . R906(4) 

11 . All monitoring wells, piezometers, and other measurement, sampling, and 
analytical devices designed, operated and maintained to perform to design 3.1 .3 
specifications throughout the life of the monitoring program. R906(5) 

12. Monitoring wells designed to minimize the t ime necessary to recharge well, 
3.1.3 

given hyd raulic conductivity of the aquifer. R906(6 ) 

13. Number, spacing, and depths of monitoring systems in compliance w ith the 
following conditions: 

Site-specific technical information that includes thorough 
3. 1 

characterization of both of the following: 

The uppermost aquifer, including all of the following 
3. 1 

information: R906(7)(a) i 

Aquifer thickness. 3.1 

Groundwater flow rate . 3.1 

Groundwater flow direction including seasonal and 
3.1 

temporal f luctuations in groundwater flow. 

Saturated and unsaturated geologic unit s and f ill 
materials overlying t he uppermost aquifer, materials 
comprising the uppermost aquifer, and materials 
comprising the confining unit defining the lower boundary 3 .1 

of the uppermost aquifer, inc luding all of the fo llowing: 

R906(7)(a)ii 

Thi ckness. 3. 1 

Stratigraphy. 3. 1 

Lithology. 3. 1 

Hydraulic conductivities. 3.1 

Porosities. 3.1 

Effective Porosities. 3 .1 

Certified by a Geologist. R906(7)b 3.1 

F:IDATAIPROJ\2001\131456310611·007·HMP Checl<list.doc 
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{PRIVATE }ITEM Y/N/NA 

Approved by the Director . Within 14 days of this 
approval, the owner or operator shall notify the Director 

3.1 
that the certification and approval have been placed in 
the operating record. R906(7)c 

14. All wells clearly labeled, properly vented, capped, and locked when not in use. 
3.1.3 

R906(8) 

15. All wells visible throughout the year. R906(8) 3.1 .3 

16. Owner or operator to notify the Director or designee prior to undertaking well 
3.1.3 

abandonment, plugging, replacement , or repair. R906(9) 

17. Groundwater monitoring program includes sampling and analysis procedures 
designed to ensure monitoring results that provide an accurate representation of 

5.0 
groundwater quality at the background and downgradient wells installed in 
compliance with R906. R907( 1) 

18. Owner or operator has notified Director that sampling and analysis program 
1.0 

documentation has been placed in the operating record. R907(1) 

19. The sampling and analysis program shall include all of the following: 

Sample collection. R907 (1 )a 5.1&5.2 

Sample preservation and shipment. R907(1 )b 5.3 

Analytical procedures. R907(1)c 5.4 

Chain of custody control. R907(1)d 5.5 

Quality assurance and quality control . R907(1 )e 5.6 

20. Sampling and analysis program includes sampling and analytical methods 
appropriate for groundwater sampling and accurately measure hazardous 

5.1 to 5 .5 
constituents and other monitoring parameters in groundwater samples. 

R907(2) 

21. Facility proposes to field filter groundwater samples for dissolved metals. 
Groundwater samples shall be field filtered prior to laboratory analysis, unless 
the Director determines that filtered samples alone do not accurately measure 5.1 
hazardous constituents in the given geologic setting, such as permeable soils 
and karst terrains. R907(2) 

22. Sampling procedures and frequency are protective of human health and the 
5.0 

environment. R907(3) 

23. Analytical methods and practical quantitation limits for groundwater monitoring 5 .4 & Tables 5.2 
are approved by the Director. R907(4) to 5.4 

24. Groundwater elevations measured immediately prior to purging, each time 
5.1 

groundwater is sampled. R907(5) 

25. Owner or operator to determine rate and direction of groundwater flow each 
4.2 

time groundwater is sampled. R907(5) 
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{PRIVATE }ITEM Y/N/NA 

26. Facility to measure groundwater elevations within a period of time short enough 
to avoid temporal variations in groundwater flow which could preclude accurate 

4.2 
determination of groundwater flow rate and direction. 

R907(5) 

27. Groundwater elevations measured by methods giving precision to 1/8 inch or 
0.01 foot, measured from the top of the well reference point using a 4.2 
determined USGS datum point. R907(6) 

28. Facility has established background water quality in a hydraulically upgradient 
or background well or wells for each of the monitoring parameters or 
constituents required in groundwater monitoring program. (Background 4.1,6.1 , 6.2 
groundwater quality may be established at wells not located hydraulically 
upgradient from the unit if the well meets R906( 1) (a)) . R907(7 ) 

29. Number of samples to establish groundwater quality data consistent with 
statistical procedures determined per R908. For type II landfills, t he sampling 

4 .1.3, 6.1' 6.2 
procedures are those specified pursuant to the provisions of the following : 

R907(8) 

For detection monitoring R440 6.1 &6.2 

For assessment monitoring R441 N/A 

For remedial action R444 N/A 

30. All samples obtained shall be representative of the site's groundwater quality. 

R907(9) 

Each well will be purged until dry or until not less than 3 times t he 
5 .1 

amount of water in the well casing has been removed . 

Monitoring wells will be sampled immediately after purging where 
5.1 

recovery rates allow. 

If w ell pumped dry during purging, samples will be taken within 24 
5.1 

hours. 

31 . If nondedicated pumps or mobile sampling equipment is used, facil ity w ill use 
the following procedures to minimize the potential for cross-contamination : 

Sample wells from upgradient to downgradient, except areas of known 
contamination will be sampled from least contaminated to most 5 .7 
contaminated well. R907 (10)a 

Each piece of equipment w ill be thoroughly cleaned and rinsed w ith 
5 .7 

distilled water before use in each well. R907(10)b 

Other decontamination procedures approved by the Department. 
5.7 

R907(10)c 

32. The owner and operator of a landfill will submit all monitoring results to the 
director or designee not later than 30 days after the end of the calendar quarter. 6 .5 

R907(1 1) 
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{PRIVATE }ITEM Y/N/NA --- ·-·- --

33. The owner and operator of a landfill will sample and analyze groundwater in 
accordance with the provisions of the publication entitled "Test Methods for 

5.3 & 5.4 
Evaluating Solid Waste, Physical-Chemical Methods," EPA publication SW-846, 
which is adopted by reference in R133. R907(12) 

34. Meets conditions for waiver of certain gw monitoring requirements of R440 -
R445 . Demonstration of no potential for migration of hazardous constituent s to N/A 
uppermost aquifer during active life and post-closure period based on: 

Site specific measurements of processes affecting contaminant fate and 
N/A 

transport. R439(2)a 

Contaminant fate and transport predictions. R439(2)b N/A 

35. Meets conditions for waiver of secondary organic constituents of R454 from \ 
N/A 

parameter list based on: 

Unit w ill have active life less than 20 years. R439(3)a N/A 

Unit meets location criteria (R422(4)) and design criteria (R422(4)), has 
N/A 

a SCS. R439(3)b 

Secondary constituents not in SCS. R439(3)c N/A 

36. Compliance schedule with gw monitoring rules: R439(4) 

Existing, no SCS 10/09/94 2.3 

Existing, SCS, unmonitorable 10/09/95 N/A 

Existing, SCS, monitorable 10/09/96 N/A 

New, SCS, monitorable Before waste N/A 

37. Monitoring to continue to end of post-closure. R439(5) 4 .1 

38. Complies with gw monitoring plan approved prior to effective date of this rule. 
2 .4 

R439(6) 

39. Detection monitoring parameter list includes: 

Prim ary indicators of R450 and pH, quarterly for active life, semiannual 4 .1.1 &4.1.2 
for post-closure . R440(1)a 

Tables 4.1 & 4 .2 

Heavy metals of R452, semiannually. R440(1 )b 4.1.1 &4.1 .2 

Tables 4 .1 & 4 .2 

Primary organics of R453, semiannually . R440(1 )b 4.1.1 & 4 .1 .2 

Tables 4.1 & 4.2 

Secondary organics of R454, semiannually . R440(1 )b 4.1.1 & 4 .1.2 

Tables 4 .1 & 4 .2 
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{PRIVATE }ITEM Y/N/NA 

40. Meets conditions for waiver of some heavy metals from parameter list if other 
N/A 

indicators are reliable , based on: 

Types, quantities and concentrations of constituents in the wastes. 
N/A 

R440(2)a 

Mobility, stability and persistence of waste constituents or reaction 
N/A 

products in gw. R440(2)b 

Detectability in gw. R440(2)c N/A 

Concentration and coef of variation in background gw. R440(2)d N/A 

41. Meets conditions for primary indicators in lieu of heavy metals for parameter list 
N/A 

since has a SCS and: 

Concentration in leachate not less than 1 OX that in gw . R440(3)a N/A 

SCS monitoring shows all of the following: N/A 

The allowable flow rate has not been exceeded. 
N/A 

R440(3)(b)i 

Concent ration of 2 or more indicators in SCS are not 
more than listed here for 2 consecutive sampling events: N/A 

R440(3)(b)ii 

Cl 250 mg/L N/A 

Fe 0.3 mg/L N/A 

S04 250 mg/L N/A 

N, tot inorg 10 mg/L N/A 

TDS 500 mg/L N/A 

Other Approved by Director N/A 

R453 organics not in SCS. R440(3)(b)iii N/A 

Concentration of R452 metals not exceeded 1/ 10 the 
N/A 

value in R1 23. R440(3)(b)iv 

Unit is monitorable . R440(3)c N/A 

Parameter normally distributed in gw. R440(3)d N/A 

42. Meets conditions for deletion of R452 to R454 parameters. N/A 

Parameters and breakdown products are not in leachate for not less 
N/A 

than 2 consecutive and historic samplings. R440(4) 

43. Meets conditions for alternative monitoring frequency for R452-454 parameters 
N/A 

(at least annually) based on following factors: 

I Lithology of aquifer and unsaturated zone. R440(5)a N/A 

F:IDATAIPROJ\2001\13"563\0611-007-HMP Checklist. doc 



8 

{PRIVATE }ITEM Y/N/NA 

Hydraulic conductivity of aquifer and unsaturated zone. R440(5)b N/A 

Groundwater flow rates. R440(5)c N/A 

Minimum distance from the waste and the closest downgradient well 
N/A 

screen, or presence of SCS. R440(5)d 

Resource value of aquifer. R440(5)e N/A 

44. Meets conditions for alternative monitoring frequency for the f ollowing 
N/A 

parameters if stated conditions are met: 

R452 metals and R454 organics, if meets leakage control criteria of 
N/A 

R422(3), to annually. R440(6)a 

Monitorable units with SCS, but are not underlain by natural soil criteria 
of R422, the frequency can be changed for constituents in R450-R454 N/A 

R440(6)(b) 

To annually if the average daily flow in SCS is below 5 
gallons/acre/day for 6 months, for sites with < 2' of clay N/A 
in primary liner R440( 6)(b) (i)(A) 

To annually if the average daily flow in SCS is below 50 
gallons/acre/day, for 6 months, for sites with > 2' of 

N/A 
clay in the primary liner 
R440(6)(b)(i)(B) 

To semiannually if the average daily flow in SCS is > 5 
g/a/d but < 25 g/a/d, for 6 months, for sites with < 2' N/A 
of clay in primary liner R440(6)(b)(ii)(A) 

To semiannually if the average daily flow in SCS is > 50 
g/a/d but < 200 g/a/d, for 6 months, for sites with > 2' N/A 
of clay in the primary liner R440(6) (b) (ii)(B) 

Monitorable units with SCS, AND the active portion is underlain with 
natural soil criteria of R422, the frequency can be changed for N/A 
constituents in R450-R454 R440(6)(c) 

To annually if the average daily flow in SCS is < 25 
g/a/d, for 6 months, for sites with < 2' of clay in the N/A 
primary liner R440 (6)(c)(i) 

To annually if the average daily flow in SCS is < 200 
g/a/d, for 6 months, for sites with > 2' of clay in the N/A 
primary liner R440( 6) (c) (ii) 

45. First sampling event includes 4 independent samples from each well. Subsequent 
4.1.3 

events include minimum of 1 sample from each well. R440(7) 

46. In case of statistically significant increase over background: 

j Place notice in operating record within 14 days. R440(8)a 6.5 

F:IDATA\PRO J\2001\131456310611· 007-HMP Checld;st,doc 



9 

{PRIVATE }ITEM Y/N/NA 

Prepare assessment monitoring plan per R441 and a response action 
6.5 

plan within 90 days. R440(8)b 

47. If statistically significant increase over background due to other source or is due 
to an error, has owner : 

Documented a demonstration of this and placed notice in operating 6.5 
record w ithin 60 days. R440(9) 

If a successful demonstration is not made, then 30 days after 
notification by the director, initiate an assessment monitoring plan 6 .5 

R440(9) 

Continued detection monitoring. R440(9) 6.5 

COMMENTS: 

F:\OATA IPROJ\2001\13\4563\0611·007·HMP Checklistdoc 



1 

2/2000 PART 115 RULES CHECKLIST 
LANDFILL GROUNDWATER MONITORING STATISTICAL PROCEDURES 

Facility Name Collier Road Landfill Date Initials __ _ 

Report Name Hydrogeo. Monitoring Plan Report Date 5/14/01 

Section: 

{PRIVATE }ITEM Y/N/NA 

1.Will evaluate groundwater monitoring data for each hazardous waste constituent 
using one or more of the following statistical tests: R908(1) 

Parametric analysis of variance (ANOVA) between compliance well's mean 
N/A 

and background levels for each constituent. R908(1)a 

Analysis of variance (ANOVA) based on ranks, utilizing each compliance N/A 
well's median and the background median. R908(1 )b 

Tolerance or prediction interval based on background data for comparison 6.1 & 6.2 
with levels of constituents found in each compliance . R908(1)c 

Tables 6-1 to 6-3 

Control chart with control limits for each constituent. R908(1)d 6.1 & 6.2 

Tables 6-1 to 6-3 

Another statistical test method that is in compliance with the performance 
N/A 

standards of subrule (2) of this rule. R908(1 )e 

Has justification for alternate statistical procedure. N/A 

Has notified Director of alternative test use. N/A 

2.Complies with all of the following statistical method performance standards: 

Is appropriate for the distribution of the parameters. R9082(a) 6.1 & 6 .2 

If normal theory test cannot be used, will transform data or 
6.1 & 6.2 

use distribution free theory test . 

If constituent distributions differ, more than one statistical 
6.1 & 6.2 

methods may be used. 

Type I error level not less than: R908(2)b 

.01 for comparison of individual well to background or to a 
6.1 

groundwater protection standard . 

. 05 for multiple well comparison. N/A 

' If control charts are used, the parameters determined after consideration 
of: R908(2)c 

The number of samples in the background data base. 6.1 & 6.2 

The data distribution. 6 .1 & 6.2 
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{PRIVATE }ITEM Y/N/NA 

Each constituent concentration range. 6.1 & 6.2 

If tolerance interval or prediction intervals are used, the population 
coverage and confidence levels shall be chosen after consideration of: 

R908(2)d 

The number of samples in the background data base. 6.1 & 6.2 

The data distribution. 6 .1 & 6.2 

Each constituent concentration range. 6.1 & 6 .2 

The statistical method accounts for data below the detection limit with one 
6.3 

or more statistical procedures. R908(2)e 

If necessary, procedures included for correction of seasonal and spatial 
6 .1 & 6.2 

variabi lity and temporal correlation. R908(2)f 

3.Specify in the record which statistical test is chosen and conduct test separately for 
6 .1 & 6.2 

each hazardous constituent at each well. R908(3) 

4.0wner/operator determines whether or not a statistically significant increase over 
background occurs for each parameter required in the groundwater monitoring 6.1 1 6 .2, & 6.5 
program for a unit . R908(4) 

5.0wner/operator performs statist ics on parameters at designated wells pursuant to 6 .1 & 6 .2 
R299.4906. R908(5) 

6.0wner/operator performs statistical comparison to background within 30 days of the 
6 .5 

end of the calendar quarter. R908(6) 

7. Depart ment may evaluate data independent from owner/operator using appropriate 
6.0 

statistical procedure. R908(7) 

COMMENTS: 
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