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ABSTRACT 

On-site wastewater treatment systems (OWTSs) are commonly used by households in 

areas of low population density to treat household wastewater and recycle it back to the 

environment.  The traditional absorption field product used in OWTSs is a pipe-and-gravel 

architecture type, which has been used for decades and is the basis for most design regulations.  

However, new products of differing architecture types including chambers, polystyrene-

aggregate, pipe-and-tire-chip, and gravel-less-pipe systems have recently become available.  A 

three-year field study was conducted in Bethel Heights, AR to assess the performance of several 

newer products and to compare different architecture types to the traditional pipe-and-gravel 

design under wet and dry soil conditions.  Thirteen products of four different architecture types 

were installed at the Bethel Heights Wastewater Treatment Facility (BHWTF) in a Captina silt-

loam soil (fine-silty, siliceous, active, mesic Typic Fragiudult) with redoximorphic features 

indicating a seasonal water table at various depths.  Loading rates were determined using soil 

morphological indicators and the maximum allowable rate under State of Arkansas regulations.  

Product performance was evaluated based on the height of in-trench solution storage, measured 

approximately weekly from January 2009 through January 2012.  Between May 2010 and 

January 2012, the thickness of any biomat formation was also measured approximately weekly.  

Soil samples were collected at the time of installation in 2008 and after > 2 years of effluent 

dosing in 2011 at the infiltrative surface (i.e., 45- to 55-cm depth) and were analyzed for pH, 

electrical conductivity (EC), and Mehlich-3 extractable nutrients.  No products exhibited signs of 

failure (i.e., surface ponding) throughout the 3-yr duration of this study.  Architecture type alone 

did not affect (P > 0.05) product performance.  However, the performance of individual products 

differed under wet and dry soil conditions (P < 0.05).  There was a correlation between percent 



 

 
 

coarse fragments at the infiltrative surface and mean height of solution stored (P < 0.05), but no 

other correlation was observed between solution storage and several soil properties (P > 0.05).  

The presence of a biomat ranged from 0 to 98 % of the time among the 13 products.  When 

present, biomat thickness differed significantly (P < 0.05) among all four architecture types, 

ranging from 1.4 to 6.2 cm thick on average in the pipe-and-aggregate and polystyrene-aggregate 

types, respectively.  Regression analyses showed that biomat thickness increased within three 

products, did not change within nine products, and decreased within one product over the 3-year 

duration of this study.  There was no effect (P > 0.05) of architecture type on soil chemical 

properties at the infiltrative surface except for copper (Cu) concentration, but there were 

significant differences (P < 0.05) in pH, EC, and extractable phosphorus (P), magnesium (Mg), 

sodium (Na), iron (Fe), manganese (Mn), zinc (Zn), and Cu over time when averaged among all 

products.  Soil pH and extractable Mg and Cu decreased, while EC and extractable P, Na, Fe, 

Mn, and Zn concentrations increased over time.  Results showed that there are several currently 

approved alternative products with in-trench solution storage heights less than or equal to the 

traditional pipe-and-gravel system, but that there are also several alternative products with in-

trench solution storage heights greater than the traditional pipe-and-gravel system.  The soil 

morphology approach appears to be sufficiently adequate and appropriately environmentally 

conservative for assigning OWTS loading rates to alternative products and to the traditional 

pipe-and-gravel system.   
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INTRODUCTION 

 The problem of human waste disposal has challenged civilizations for millennia.  As 

early as the times of Ancient Rome around 500 B.C., society was advanced enough to build a 

city sewer that channeled the city’s wastewater to the Tiber River (Cote, 2010).  Clearly, the 

nuisance of sewage was well-understood over two-thousand years ago, but the potential dangers 

of sewage were not realized until much later in history.  In the late-1800s, the acceptance of the 

germ theory of disease and the subsequent correlation of untreated sewage to diseases such as 

cholera, typhoid fever, and diphtheria led many in the United States (U.S.) to view sewage as not 

just a nuisance, but also a public health issue (Schultz et al., 1978).   

 Since the late-1800s, public sewage treatment has become commonplace.  In cities and 

larger towns, centralized treatment facilities are the safest and most efficient method of 

wastewater treatment.  In rural areas, however, where population densities are lower, centralized 

systems do not make practical or economic sense.  In these situations, decentralized on-site 

wastewater treatment systems (OWTSs) are commonly used to treat domestic wastewater from 

individual households.  Since the post-World War II era suburban housing boom, OWTSs have 

become an integral part of the U.S.’s wastewater treatment and continue to service rural areas 

across the country (Kreissl, 2000).  In the U.S. today, approximately 20% of households use 

OWTSs (US Census, 2009).  In Arkansas, the proportion of OWTS users is even higher at 38%, 

and, in the southern region of the U.S. as a whole, 46% use OWTSs (US Census, 1990, USEPA, 

2008).  Since so many households rely on OWTSs to treat their wastewater, it is essential that the 

function of OWTSs is fully understood.    

 Subsurface wastewater infiltration systems (SWISs) are the final treatment step in 

OWTSs before effluent is returned to the natural hydrologic cycle.  The traditional SWIS 
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architecture is a perforated pipe buried in a gravel-filled trench, commonly referred to as a pipe-

and-gravel system.  However, several alternative types of SWIS architecture have become 

widely available.  These include chamber, gravel-less pipe, pipe-and-tire-chip, and polystyrene-

aggregate architectures.  The long-term performance of these alternative products in the field has 

not been researched extensively, and there are many unanswered questions as to how the 

performance of these architectures compares to the performance of the traditional pipe-and-

gravel system.  A quantitative understanding of these systems will help determine whether 

current rules and regulations are appropriate or if the rules pertaining to sizing requirements or 

dosage rates require adjustment.  This study strives to determine whether or not there is a 

difference in the performance of the four different architecture types, with the goal of answering 

some of these questions.   
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LITERATURE REVIEW 

On-site Wastewater Treatment Systems 

 The basic design of an OWTS is the following: domestic wastewater drains from the 

house into an underground, watertight septic tank.  Within the septic tank, the solids and scum 

settle out and are broken down by anaerobic bacteria, and the liquid effluent drains from the 

septic tank to the SWIS.  From the SWIS, the effluent percolates into the soil where it is treated 

and dispersed before reentering the hydrologic cycle (USEPA, 2005; Figure 1:1).   

 

Pipe-and-Gravel Systems 

The traditional absorption field architecture type is the pipe-and-gravel design.  First, a 

trench is dug, usually 61 cm (24 in) wide, and 46 cm (18 in) in depth from the soil surface to the 

bottom of the trench (ASBH, 2010).  At least 15 cm (6 in) of washed gravel is placed in the 

trench, and a 10 cm (4 in) diameter perforated plastic pipe, usually polyvinyl chloride (PVC), is 

installed.  The pipe is then surrounded by and covered with a minimum of 5 cm (2 in) of gravel, 

and a synthetic building fabric is laid on top of the gravel before the trench is backfilled with soil 

(USEPA, 2005).   

 The gravel in this design performs several tasks, including supporting the trench 

sidewalls, preventing erosion by incoming wastewater, providing storage when necessary, and 

providing a medium through which wastewater can flow to the infiltrative surface (Amerson et 

al., 1991).   

 The pipe-and-gravel system has been the most prevalent SWIS architecture type for many 

years.  The materials are widely available and usually economical.  However, gravel can have 

drawbacks.  In some locations, it is difficult to drive a truck loaded with gravel to the installation 
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site.  In some regions there is no readily available source of gravel, making gravel a cost-

prohibitive option.   

There have been concerns about the effect of fines associated with gravel on the 

infiltration surface within SWIS products.  The possibility that compaction occurs from the 

deposition of the gravel, affecting infiltration rates, is another concern associated with pipe-and-

gravel systems.  Amerson et al. (1991) conducted an experiment to evaluate these concerns.  

Two soils were used in their experiment, a silt loam (fine-silty, mixed, mesic Typic Argiudoll) 

and a sand (sand, mixed, mesic Typic Udipsamment).  Infiltration rings were used to measure 

infiltration rates under steady-state conditions.  To evaluate the effect of compaction by gravel at 

the infiltrative surface, large and small gravel were dropped from a height of 120 cm (4 ft) onto 

the soil, and then carefully removed.  To evaluate the effect of fines on infiltration, fines were 

placed onto the soils in amounts comparable to what would wash off gravel in a traditional pipe-

and-gravel system.  These two treatments were also combined, as they would be in most pipe-

and-gravel systems, and the effect of the combination of fines and compaction was evaluated.  A 

last treatment was performed to evaluate the effect of gravel-to-soil contact on infiltration rates 

by carefully placing gravel onto the soil in order to avoid compaction.  Infiltration rates were 

determined for each of the treatments as well as a control group in each of the two soils used in 

the study.   

Amerson et al. (1991) reported no significant difference between the infiltration rates for 

the control treatment and the gravel-compacted treatment for either soil.  The authors also 

reported no significant difference between infiltration rates for the control treatments and those 

evaluated for the contact-area effect for either soil.  There were slight infiltration rate reductions 

for the sand soil treated with fines, but the difference was not statistically significant.  For the 
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silt-loam soil, the fines treatment significantly reduced infiltration rates.  For the combined 

treatment of compaction and fines, there were significant infiltration rate reductions for both 

soils.  Because there were no statistically significant data showing a reduction in infiltration rates 

due to compaction or the contact-area effect, Amerson et al. (1991) concluded that the fines 

caused the reduction in infiltration rates for the combination treatment and that fines are the 

greater problem associated with pipe-and-gravel systems.   

  

Pipe-and-Tire-Chip Systems 

 The pipe-and-tire-chip system is similar in design to the pipe-and-gravel system.  The 

pipe-and-tire-chip system typically consists of a 10 cm (4 in) diameter, perforated PVC pipe laid 

in a trench, with tire chips used in place of gravel.  Scrap tires are chipped to approximately 5 cm 

(2 in), and installed in the trench using the same trench size and aggregate depth specifications as 

for pipe-and-gravel systems.  The pipe-and-tire-chip design also requires a synthetic building 

fabric to be placed on top of the chips prior to burial (Grimes et al., 2003).  With at least 250 

million tires thrown away each year in the U.S., tire chips are readily available, and do the 

additional service of repurposing an otherwise wasted resource (Sengupta et al., 1999). 

However, there are two primary concerns with the pipe-and-tire-chip SWIS: i) their 

performance as compared to a pipe-and-gravel system, and ii) the potential for leaching of 

contaminants from the tire chips.  According to Sengupta et al. (1999), there has been little 

research conducted evaluating pipe-and-tire-chip performance in OWTSs.  One evaluation 

showed tire chips to have a greater porosity than gravel, 60% compared to 40%, respectively 

(Grimes et al., 2003).  Mathis et al. (2011) measured the porosity of gravel and tire chips and 

found the porosity of tire chips to be 67%, compared to a measured porosity of 44% for gravel.   
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The results of several studies reported by on Sengupta et al. (1999) evaluating whether or 

not leaching is a concern have proved somewhat contradictory.  In general, however, Sengupta et 

al. (1999) suggested that while further research would be helpful, at this time tire chips appear to 

be safe.  The primary leachates detected in several studies were iron and manganese, two 

secondary rather than primary drinking water contaminants (Sengupta et al., 1999).  To date, at 

least 17 states have approved the use of tire chips in SWISs (Grimes et al., 2003).   

 

Polystyrene-Aggregate Systems 

 Infiltrator Systems, Inc. manufactures a polystyrene-aggregate product marketed under 

the product name EZflow.  This product consists of a 10 cm (4 in) pipe surrounded by 

polystyrene-aggregate.  The aggregate is wrapped in a polyethylene net.  The total product is 30 

cm (12 in) in diameter and comes in sections 3 m (10 ft) in length, which can be coupled if 

necessary.  The product is installed in trenches 30 to 46 cm (12 to 18 in) wide and at least 46 cm 

(18 in) from the bottom of the trench to the soil surface (IS, 2009).   

 Quisenberry et al. (2006) conducted a study to measure in-situ SWIS product storage and 

noted that polystyrene-aggregate systems, because they were not rigid, compacted after 

installation, reducing their in-situ storage capacity.  However, polystyrene-aggregate products 

have an advantage over pipe-and-gravel systems in that they are lightweight.  Further study 

would be useful in order to more thoroughly assess the observations of Quisenberry et al. (2006).   

 

Gravel-less Pipe Systems 

 Advanced Drainage Systems, Inc. manufactures a series of gravel-less pipe SWIS 

products.  The corrugated plastic pipe products range in size from 20 to 25 cm (8 to 10 in) in 
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diameter, with perforations at 60 degrees from the bottom center line, and is wrapped in nylon 

filter fabric designed to wick effluent into the soil and provide additional surface area for biomat 

formation (ADS, 2007).  The pipe is installed in a trench 46 to 61 cm (18 to 24 in) wide and 

covered by at least 15 cm (6 in) of soil.  The gravel-less pipe systems can be easier to install than 

pipe-and-gravel systems because they are both lightweight and flexible.  Also, gravel-less pipe 

systems have a greater storage capacity than pipe-and-gravel systems (Mathis et al., 2011). 

  

Chamber Systems 

 Chamber systems consist of plastic arch-shaped segments approximately 30 cm (12 in) 

high, 38 to 102 cm (15 to 40 in) wide, and 1.8 to 2.4 m (6 to 8 ft) long (USEPA, 2005).  The 

chambers are open on the bottom and have perforations in the walls.  The chambers are installed 

directly onto the soil in the trenches with no barrier between the effluent and the infiltrative soil 

surface on the bottom of the trench (USEPA, 2005).   

 Like the gravel-less pipe and polystyrene-aggregate systems, chambers are gravel-less 

systems and, consequently, installation can be easier and less expensive in locations where the 

use of gravel is difficult.  Potential problems associated with pipe-and-gravel systems, such as 

soil compaction or the accumulation of fines on the infiltrative surface, are also eliminated with 

the use of chambers.  Chambers also have the greatest amount of storage capacity of the four 

architecture types, which may aid their performance (Quisenberry et al., 2006). 

 

Approved Products in Arkansas 

 The traditional absorption field system used in Arkansas is the pipe-and-gravel design.  

The perforated pipe must be ASTM 2729 PVC or ASTM F-810 PE, installed in a trench most 
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commonly 61 cm (24 in) wide and 46 cm (18 in) deep.  The pipe is surrounded by gravel, with a 

minimum depth of 15 cm (6 in) below the pipe and at least 5 cm (2 in) of gravel above the pipe. 

The gravel is covered with a synthetic building fabric before being buried.  There must be a 

minimum of 15 cm (6 in) from the top of the pipe to the soil surface (ASBH, 2010).   

If an alternative product is used, it must be approved by the Arkansas Department of 

Health.  Approved manufacturers of gravel-less pipe products include Advanced Drainage 

Systems, Inc., Hancor, Inc., Multi-Pipe, Prinsco, Inc., Quail Piping Products, Inc., and 

Springfield Plastics (ASBH, 2010).  Only the 20-cm (8-in) diameter corrugated pipes wrapped 

with soil fabric made by these manufacturers are approved.  The chamber architecture products 

made by the following manufacturers are approved for use in Arkansas: Advanced Drainage 

Systems, Inc. (Bio-Diffuser 2, ARC-18, ARC-24), Cultech, Inc. (EZ-24), Infiltrator Systems, 

Inc. (EQ-24, EQ-36, Quick 4 EQ-24, Quick 4 EQ-36, Quick 4 EQ-36 Low Profile).  Approved 

tire chip manufacturers include Davis Rubber Company, Eaton Moery Environmental, West 

River Valley Regional Solid Waste Management District, and Jefferson County Recycling.  

Arkansas has approved the use of polystyrene-aggregate products made by Infiltrator Systems, 

Inc. (Smart Rock Models SR-12P, SR2-12P, SR3-10T, EZ-1003T, EZ-1202, EZ-1202 P, EZ 

1201 P-GEO) and by ICC Flowtech, Inc. (FTSG 141 H-1, FTSG 121 H-1, FTSG 122 H-1, FTSG 

103 T-1) (ASBH, 2010).   

 

Loading Rate Determinations 

Act 402 of the 1977 Rules and Regulations Pertaining to Onsite Wastewater Systems, 

adopted by the Arkansas State Board of Health, requires that the soil loading rate and absorption 

field size are to be determined by an on-site investigation of the soil.  At least two soil pits must 
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be evaluated in order to designate the required primary and secondary absorption fields.  Depth 

to and the duration of seasonal water tables, depth to bedrock, the type and depth of various soil 

layers (i.e., pervious and impervious strata) as well as the hydraulic conductivity of the soil are 

all criteria used to determine the dimensions of the absorption field products (ASBH, 2010).   

 

Seasonal Water Tables 

 A seasonal water table is a temporary water table that occurs in the soil during times of 

climatic stress, and is separated from the true water table by an unsaturated zone (Teppen et al., 

1992).  In regions with seasonal water tables, absorption fields can become temporarily saturated 

and therefore temporarily limited in their ability to store and transmit effluent.  Absorption fields 

located in areas with seasonal water tables must therefore have effluent loading rates that will not 

surpass the storage capacity of the absorption field for the duration of the seasonal water table in 

order to avoid effluent surfacing (Rutledge et al., 1992).  Arkansas has seasonal water tables in 

an estimated 33% of the total number of soils present (Rutledge et al., 1992).   

In addition to limiting the ability of the soil to transmit effluent, seasonal water tables can 

also affect the ability of the soil to thoroughly treat the effluent (Teppen et al., 1992).  Saturated 

conditions increase survival times of fecal coliforms and the mobility of both fecal coliforms and 

nitrogen (Teppen et al., 1992).   Careful consideration of the depth to and duration of seasonal 

water tables is therefore critical in determining proper loading rates for OWTSs.   

 

Total Storage Capacity of Different Product Architectures 

 Absorption field products must provide both a means for effluent infiltration into the soil 

as well as providing in-product storage of effluent.  In-product storage is necessary during times 
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of climatic stress when the surrounding soil becomes saturated from excess precipitation.  In 

addition to climatic stress, during times of peak water usage, a household can discharge more 

water than can infiltrate into the soil.  Inadequate storage capacity can result in surfacing of 

effluent, which is both a nuisance as well as a human and environmental health hazard.   

 Prior to the Quisenberry et al. (2006) study, there was no standard method for measuring 

the liquid storage capacity of different SWIS products and architecture types.  The Quisenberry 

et al. (2006) study was conducted in order to establish a standard protocol for measuring the 

storage capacity of different SWIS architecture types.  The study evaluated chambers, multi-pipe 

bundles, and polystyrene-aggregate systems, as well as the traditional pipe-and-gravel systems.  

The study was conducted at the Swine Farm at the University of Clemson in South Carolina.  

Products were installed in a Cecil sandy loam (fine, kaolinitic, thermic Typic Kanhapludult) in 

trenches excavated to an average depth of 91 cm (36 in).  Product lengths were between 3 and 

3.9 m (10 to 13 ft).  The trenches were carefully leveled.  Before product installation, invert 

height (i.e., the distance from the surface to the lowest point of the product in the trench) and 

full-capacity height were measured for each product, and monitoring ports were installed.  The 

manufactured products were placed in plastic membranes and installed in the trenches with 

plastic tubing in place to prevent air entrapment as the products were filled with water.  For the 

pipe-and-gravel systems, the trenches were lined with plastic, which was then lined with a 

protective fabric layer to prevent puncturing.  The plastic allowed for the determination of 

product storage capacity with no water loss to the surrounding soil.  Once the products were 

installed within the plastic membrane, they were filled to capacity with water.  Between three 

and nine replications were conducted for each product type.   
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 The total storage volume of the pipe-and-gravel system was measured to be 128 L m-1 

(10.2 gal ft-1).  The total storage capacity of three of the four chamber systems studied was 

greater than or equal to the pipe-and-gravel system, with a range of 128 to 167 L m-1 (10.2 to 

13.3 gal ft-1).  However, one chamber system had a total storage capacity of about 50% of the 

pipe-and-gravel system.  The two multi-pipe bundles had 80 and 92% of the total storage 

capacity of the pipe-and-gravel system.  The three polystyrene-aggregate products studied had 28 

to 72% less total storage capacity than the pipe-and-gravel system.   

 The total storage capacities of the manufactured products as determined in the 

Quisenberry et al. (2006) study were then compared to the total storage capacity reported by the 

manufacturers.  Three products, two chambers and one multi-pipe system, had total storage 

capacities greater than the manufacturer’s reported capacity, and all the chambers and multi-pipe 

systems were within 10% of the manufacturer’s reported capacity.  The polystyrene-aggregate 

systems’ total storage capacities, as determined in the study, were significantly less than the 

manufacturer’s reported capacity, with a range of 24 to 52% difference in the reported values.  

Quisenberry et al. (2006) determined that the difference between the manufacturer’s reported 

capacity and the storage capacity determined in the study was due to compaction of the non-

rigid, polystyrene-aggregate products during installation.   

 The results demonstrated that chambers systems had the greatest overall in-situ storage 

capacities as compared to pipe-and-gravel, multi-pipe, and polystyrene-aggregate systems, and 

also that the manufacturer’s reported capacity of a specific product may vary moderately or 

significantly from the measured in-situ capacity depending on the product architecture.   

 

Water Quality 
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 Household wastewater can carry a wide range of potential pollutants, including 

suspended solids (SS), biodegradable organic compounds (BOC), fecal coliforms, nutrients such 

as nitrogen (N) and phosphorus (P), pathogenic parasites, bacteria, viruses, toxic organic 

compounds, and metals (USEPA, 2005). A more recent category of potential contaminants about 

which little is known to date is endocrine disruptors from pharmaceutical drugs (USEPA, 2005).  

To prevent these pollutants from causing harm to human health or the environment, OWTSs 

must treat or renovate these various pollutants (i.e., render them harmless or immobile) before 

they enter the natural hydrologic cycle.   

On-site wastewater treatment systems have shown to be effective renovators of effluent, 

with treatment occurring in the septic tank, at the effluent/biomat interface, and in the soil 

absorption field.  Typical biological oxygen demand (BOD) levels of 140 to 200 mg L-1 show a 

treatment level of greater than 90% after percolating through 91 to 152 cm (36 to 60 in) of soil 

(USEPA, 2005).  Bacteria, viruses, heavy metals, and organic chemicals are all typically reduced 

by greater than 99% after percolating through the same thickness of soil (USEPA, 2005).  

However, P and N levels are not reduced by SWIS treatment as consistently as other 

contaminants are.  Phosphorus levels are reduced in the soil anywhere from 0 to 100%, the 

variability of which is due to differing treatment capabilities of soils of different textural classes 

and pH, as well as other variables such as the age of the system and the effluent loading rate 

(USEPA, 2005).  Nitrogen removal is typically only 10-20%, with variations in removal due to 

differences in soil texture and amount of organic matter present in the soil (USEPA, 2005).   

 

Product Architecture Effects on Effluent Treatment 
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 A study conducted at the Colorado School of Mines (CSM) in Golden, Colorado by 

Tackett et al. (2004) considered the impact of SWIS architecture on the purification of effluent.  

To date, this is the only other known university-led test site established to evaluate the long-term 

performance of different SWIS product architecture types.  Test cells of three different product 

architecture types being studied—pipe-and-gravel, chambers, and polystyrene-aggregate—were 

installed in a sandy-loam (fine-loamy, mixed, mesic, Aridic Arugiustolls) soil that demonstrated 

no perched or true water table.  Two hydraulic loading rates, 4 and 8 cm per day, were used to 

dose the products.  Five replications of each architecture type at the two loading rates were 

performed, and four control test cells were used, making a total of 34 pilot-scale test cells (~66 

cm long, 86 cm wide, 75 to 90 cm below ground surface) that were installed.   

 Four trenches, 0.8 m wide by 12 m long, were excavated and 10 test cells were installed 

in each trench with plexiglass plates at both ends of each of the cells.  Test cells were separated 

from each other by a distance of approximately 30 cm in the trenches.  In a separate trench, the 

four control cells were installed and dosed with tap water.  Access ports consisting of 7.5 cm (3 

in) diameter PVC pipe extended from the soil infiltration surface to above the ground surface.  

Effluent from a multi-family apartment building was applied to the center of the test cells as a 

trickle over a period of 16 hours per day.  The typical loading rate for the soil present was 2 cm 

per day.  However, the accelerated loading rates of 4 and 8 cm per day used in the study were to 

simulate one and two years of system operation in a six month time period.  Vadose zone 

samplers were installed beneath the infiltrative surface of 18 of the 30 test cells receiving 

effluent, three samplers per different architecture type and dosing rate.  The vadose zone 

samplers were comprised of stainless steel suction cups with an average pore size of 0.2 microns, 

and were installed at 60 and 120 cm below the infiltrative surface.  Weekly samples from the 
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effluent source were collected and analyzed for pH, alkalinity, total organic carbon (TOC), BOD, 

chemical oxygen demand (COD), total solids (TS), total suspended solids (TSS), N, P, and fecal 

coliform bacteria.  Measurements of the occurrence and level of ponding at the infiltrative 

surface were recorded weekly using the observation port.  Soil solution samples were collected 

from the porous cup samplers once every five weeks and analyzed for pH, alkalinity, nitrate, 

ammonia, total inorganic N, P, dissolved organic carbon (DOC), TOC, and COD.   

 The results of this study indicated that greater than 99% of the P was removed at the 60 

cm depth for both the 4 and 8 cm per day loading rates and for all architecture types, and that 

that level of removal was sustained throughout the testing period.  Nitrogen removal levels 

changed dramatically over time for both loading rates and all architecture types, beginning at 

nearly 100% N removal at the 60 cm depth and declining to 59% removal after seven months, 

with no difference between architecture types.  Dissolved organic carbon concentrations at the 60 

cm depth were reduced by approximately 95% at the dosing rate of 4 cm per day, and 90% at 8 

cm per day, with no difference among architecture types.   

 

Product Architecture Effects on Transmission 

Lowe et al. (2006) conducted a field experiment to evaluate the effect of architecture type 

on the overall performance of the SWISs at the same test site that Tackett et al. (2004) used.  

Lowe et al. (2006) focused on the transmission of effluent rather than on the treatment of 

effluent, which Tackett et al. (2004) studied.  Lowe et al. (2006) evaluated the performance of 

the test cells by measuring changes in infiltration rates at the infiltration surface within each test 

cell as compared to the baseline infiltration rate measured before effluent loading began.  

Infiltration rates were determined using a constant-head permeameter.  After one year of effluent 



 

16 
 

 

loading, 86% of test cells showed infiltration rates had been reduced to less than 90% of the 

baseline.  After two years of effluent loading, 100% of test cells showed infiltration rates had 

been reduced to less than 90% of the baseline, and 83% of test cells had reached end-state, which 

was defined by the authors as continuous ponding on the infiltrative surface within the product of 

greater than 20 cm for at least three consecutive weeks.  During the third year of the study, 100% 

of the test cells reached end-state.   

 Lowe et al. (2006) conducted analyses of variance on infiltration rates measured after 1 

month, 12 months, and end-state.  Statistical tests indicated that the variation in infiltration rates 

after 1 and 12 months of effluent loading was related to product architecture, but the authors of 

the study did not report results pertaining to specific architecture types and their performance.  

Variations in infiltration rate at end-state were primarily due to the difference in loading rate 

rather than product architecture.  However, the end-state infiltration rates of the different 

products were reported as chambers having the greatest infiltration rate, followed by pipe-and-

gravel, and lastly by polystyrene-aggregate products.  Lowe et al. (2006) also reported no 

difference in the treatment of effluent based on product architecture. 

 Mathis et al. (2011) reported preliminary results of a study conducted at the Bethel 

Heights Wastewater Treatment Facility (BHWTF) in Bethel Heights, northwest AR (Figure1:2).  

Mathis et al. (2011) evaluated four differing architecture types (i.e., chamber, gravel-less pipe, 

polystyrene-aggregate, and pipe-and-gravel systems) that were installed in a profile-limited, 

Captina silt-loam soil and were dosed with effluent at the maximum loading rate allowed by the 

Arkansas State Board of Health (ASBH) in order to determine the short-term (i.e., 8 months) 

effect of architecture type on effluent transmission.  The depth to free solution was monitored 

from January 2009 to August 2009.  The preliminary results reported no difference in product 
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performance during dry-soil conditions or among architecture types during periods of climatic 

stress, and some differences were reported between individual product performance during 

periods of climatic stress (Mathis et al., 2011).   

 

Biomat Formation 

 Newly installed absorption field products tend to develop a biomat after effluent dosing 

has occurred for at least several months.  A biomat is a layer of biological growth and 

accumulated suspended solids that forms on the infiltrative surface and sidewalls within the 

SWIS (Beal et al., 2006).  The biomat creates dynamic hydraulic conditions, with a saturated 

zone at the biomat layer and frequently an unsaturated zone in the soil below the biomat (Beal et 

al., 2006).  Beal et al. (2006) observed bubbles above and below the biomat, likely produced by 

methanogensis, that created fissures in the biomat, creating pathways for preferential flow 

though the biomat layer.  While the biomat is not a uniform layer, its overall is to slow 

infiltration of effluent into the soil, which can lead to thorough treatment of effluent before it 

reaches the groundwater (USEPA, 2005).  The decrease in the infiltration rate can cause failure 

of the absorption field product if the infiltrative surface becomes too clogged.  The biomat can 

therefore have both positive and negative effects on the performance of the SWIS.  The 

relationship between biomat formation and behavior and differing absorption field architecture 

types has not been studied.   

 

JUSTIFICATION 

 The study performed by Mathis et al. (2011) at the Bethel Heights Wastewater Treatment 

Facility (BHWTF) in Northwest Arkansas is unique in a number of ways.  The other studies 
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most similar to the BHWTF study, conducted at the CSM (Tackett et al., 2004, Lowe et al., 

2006), provide useful insight into the impact of SWIS architecture on various aspects of product 

performance.  However, there are several important limitations to the design of these previous 

CSM studies that differ from the BHWTF design.   

 The SWIS products are installed in a profile-limited soil in the BHWTF study.  A profile-

limited soil is a soil that has physical characteristics that limit its ability to transmit water from 

the ground surface to depths that will not interfere with man-made structures such as OWTSs.  

One such characteristic is the presence of a semipermeable layer such as a fragipan in the soil, 

which can prevent water from infiltrating the soil profile and may result in a perched seasonal 

water table.  Other limitations in the soil profile include a shallow depth to bedrock or a shallow 

depth to the true water table.  Profile-limited soils pose significant challenges to OWTSs because 

they limit the ability of the soil to absorb and transmit effluent depending on highly variable 

climatic conditions.  Teppen et al. (1992) noted that soils of moderate hydraulic conductivity that 

also have a seasonal water table warrant the most careful study and should have the most precise 

OWTS design requirements, because OWTSs installed in these soils must cope with the most 

variability due to the significant impact climate can have on SWIS performance.   

 The soil at the CSM is not profile-limited, with no seasonal or perched water table 

present and water levels at the time of the study at approximately 4.9 m (16 ft) below ground 

surface (Tackett et al., 2004).  The mapped soil at the BHWTF has a fragipan layer and a 

seasonal water table, with water levels at an average of 61 cm (24 in) below ground surface 

(Mathis et al., 2011).  Also, the soil at the CSM is a sandy loam, whereas the BHWTF soil is a 

silt loam.  The difference in soil texture at the CSM and the BHWTF sites has the potential to 

cause a significant difference in effluent percolation.  
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The pH of the soils at the CSM site and the BHWTF site also differ.  The soil at the CSM 

has a pH of 7.3 (Tackett et al., 2004), whereas the BHWTF soils have a pH of around 5.3 

(NRCS, 2011).  The difference in pH could change the interaction between the soil and the 

effluent and could have significant impact on effluent renovation.   

A few differences in the design of these studies are also important to note.  The length of 

the products installed in the CSM study were pilot-scale lengths of around 66 cm (26 in), while 

in the BHWTF study, the product lengths range from 4.4 to 6.1 m (14.5 to 20.0 ft) in order to 

mimic real-world application as closely as possible.  Also, Tackett et al. (2004) reported that 

effluent dosage occurred at a point in the middle of the product, rather than at the end of the 

product, as would be done in actual use.  The study at the BHWTF doses the products at one end 

in order to mimic the OWTS design that a homeowner would have installed.   

 The CSM study increased the dosage to levels two to four times the regulatory prescribed 

design rate for the soil present in order to accelerate the study so that results from 6 months of 

study could provide information that would reflect 1 to 2 years of operation (Tackett et al., 

2004).  However, because of the dynamic nature of SWISs and their relationship to climatic 

conditions as well as the effects of time on effluent treatment and biomat development, using a 

dosage rate within regulations will provide the opportunity to gain better information on the 

long-term performance of the absorption field products.   

 Mathis et al. (2011) reported only preliminary results for data collected from January to 

August 2009 at the BHWTF.  However, because the performance of the SWIS products in a 

profile-limited soil is influenced greatly by climatic conditions, specifically the presence or 

absence of a seasonal water table, it is important to evaluate the SWIS products over a longer 

period of time in order to account for natural temporal variability in wet and dry seasons.  
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Additionally, the study by Mathis et al., (2011) did not include biomat measurements and 

analysis or analysis of soil chemical properties in the soil surrounding the absorption field 

products. 

Therefore, a study that investigates the performance of various absorption field product 

architecture types in response to multiple wet and dry seasons using product lengths and dosing 

procedures that are as similar to real-world conditions as possible in a profile-limited soil loaded 

at the maximum allowable rate is warranted.  The inclusion of biomat measurements and soil 

chemical property analyses would further make a study such as this unique, and would greatly 

extend the present body of knowledge related to the behavior of effluent in absorption fields with 

differing architecture types.    
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Figure 1:1. Cross-sectional diagram of a typical onsite wastewater treatment system.   
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Figure 1:2.  Star indicates location of Bethel Heights, Arkansas, where 13 absorption field 
products were installed at the Bethel Heights Wastewater Treatment Facility.   
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CHAPTER TWO 
 

Evaluation of the Effects of Absorption Field Product Architecture Type on Effluent Dispersal 
and Soil Chemical Properties in a Profile-Limited Soil 
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ABSTRACT 

On-site wastewater treatment systems (OWTSs) are commonly used by households in areas 

of low population density to treat household wastewater and recycle it back to the environment.  The 

traditional absorption field product used in OWTSs is a pipe-and-gravel architecture type, which has 

been used for decades and is the basis for most design regulations.  However, new products of 

differing architecture types including chambers, polystyrene-aggregate, pipe-and-tire-chip, and 

gravel-less pipe systems have recently become available.  A three-year field study was conducted in 

Bethel Heights, AR to assess the performance of several newer products and to compare different 

architecture types to the traditional pipe-and-gravel design under wet and dry soil conditions.  

Thirteen products of four different architecture types were installed at the Bethel Heights 

Wastewater Treatment Facility (BHWTF) in a Captina silt-loam soil (fine-silty, siliceous, active, 

mesic Typic Fragiudult) with redoximorphic features indicating a seasonal water table at various 

depths.  Loading rates were determined using soil morphological indicators and the maximum 

allowable rate under State of Arkansas regulations.  Product performance was evaluated based on the 

height of in-trench solution storage, measured approximately weekly from January 2009 through 

January 2012.  Between May 2010 and January 2012, the thickness of any biomat formation was 

also measured approximately weekly.  Soil samples were collected at the time of installation in 2008 

and after > 2 years of effluent dosing in 2011 at the infiltrative surface (i.e., 45- to 55-cm depth) and 

were analyzed for pH, electrical conductivity (EC), and Mehlich-3 extractable nutrients.  No 

products exhibited signs of failure (i.e., surface ponding) throughout the 3-yr duration of this study.  

Architecture type alone did not affect (P > 0.05) product performance.  However, the performance of 

individual products differed under wet and dry soil conditions (P < 0.05).  There was a correlation 

between percent coarse fragments at the infiltrative surface and mean height of solution stored (P < 
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0.05), but no other correlation was observed between solution storage and several soil properties (P 

> 0.05).  The presence of a biomat ranged from 0 to 98% of the time among the 13 products.  When 

present, biomat thickness differed significantly (P < 0.05) among all four architecture types, ranging 

from 1.4 to 6.2 cm thick on average in the pipe-and-aggregate and polystyrene-aggregate types, 

respectively.  Regression analyses showed that biomat thickness increased within three products, did 

not change within nine products, and decreased within one product during the study.  There was no 

effect (P > 0.05) of architecture type on soil chemical properties at the infiltrative surface except for 

copper (Cu) concentration, but there were significant differences (P < 0.05) in pH, EC, and 

extractable phosphorus (P), magnesium (Mg), sodium (Na), iron (Fe), manganese (Mn), zinc (Zn), 

and Cu over time when averaged among all products.  Soil pH and extractable Mg and Cu decreased, 

while EC and extractable P, Na, Fe, Mn, and Zn concentrations increased over time.  Results showed 

that there are several currently approved alternative products with in-trench solution storage heights 

less than or equal to the traditional pipe-and-gravel system, but that there are also several alternative 

products with in-trench solution storage heights greater than the traditional pipe-and-gravel system.  

The soil morphology approach appears to be sufficiently adequate and appropriately 

environmentally conservative for assigning OWTS loading rates to alternative products and to the 

traditional pipe-and-gravel system.   
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INTRODUCTION 

 The problem of human waste disposal has challenged civilization for millennia.  In the 

late-1800s, the acceptance of the germ theory of disease and the subsequent correlation of 

untreated sewage to diseases, such as cholera, typhoid fever, and diphtheria, led many to view 

sewage as not just a nuisance, but also a public health issue (Schultz et al., 1978).  Since then, 

public sewage treatment has become commonplace.  In cities and larger towns, centralized 

treatment facilities are the safest and most efficient method of wastewater treatment.  In rural 

areas, however, where population densities are lower, centralized systems do not make practical 

or economic sense.  In these situations, decentralized, on-site wastewater treatment systems 

(OWTSs) are commonly used to treat domestic wastewater from individual households.   

 With the post-World-War-II-era suburban housing boom, OWTSs became an integral 

part of wastewater treatment in the United States (U.S.) and OWTSs continue to service rural 

areas across the country (Kreissl, 2000).  In the U.S. today, approximately 20% of households 

use OWTSs (US Census, 2009).  In Arkansas, the proportion of OWTS users is even higher at 

38%, and, in the southern region of the U.S. as a whole, 46% use OWTSs (US Census, 1990; 

USEPA, 2008).  With so many households relying on OWTSs to treat their wastewater, it is 

essential that the function of OWTSs is fully understood to best optimize their performance. 

 Subsurface wastewater infiltration systems (SWISs) are the final treatment step in 

OWTSs before effluent is returned to the natural hydrologic cycle (USEPA, 2008).  The 

traditional SWIS architecture is a perforated pipe buried in a gravel-filled trench, commonly 

referred to as a pipe-and-gravel system.  However, several alternative types of SWIS architecture 

have become widely available, and include chamber, gravel-less pipe, pipe-and-tire-chip, and 

polystyrene-aggregate architectures.  Consequently, due to the recent availability of different 
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architectures, the long-term performance of these alternative products in the field has not been 

extensively studied, and there are many unanswered questions as to how the performance of 

these alternative architectures compares to the performance of the traditional pipe-and-gravel 

system.  Current State of Arkansas design regulations, which are based on the traditional pipe-

and-gravel design, require a one-to-one ratio for the alternative products, i.e., for every one linear 

foot of pipe-and-gravel required, one linear foot of the alternative product could be installed, 

regardless of the differences in architecture type (ASBH, 2010).  A quantitative understanding of 

different architecture types will help determine whether the current rules and regulations are 

appropriately environmentally conservative, or whether the rules pertaining to sizing 

requirements and loading rates require adjustment.  Furthermore, additional knowledge of the 

factors that may limit OWTS performance over time is necessary to ensure proper system 

function and longevity.   

 In the absence of soil profile features such as shallow water tables, bedrock or high 

subsoil clay contents that may limit OWTS performance, development of a biomat at the 

infiltrative surface often becomes the limiting factor in effluent infiltration from the SWIS 

product into the soil (USEPA, 2005).  Development of a biomat is a natural part of the life cycle 

of absorption field products, typically occurring after at least several months of effluent dosing.  

A biomat is a layer of biological growth and accumulated suspended solids that forms on the 

infiltrative surface and sidewalls within the SWIS (Beal et al., 2006).  The biomat tends to slow 

infiltration of effluent into the soil, which can lead to thorough treatment of effluent before it 

reaches the groundwater (USEPA, 2005).  However, over time, the decrease in infiltration rate 

can eventually cause failure of the absorption field product if the infiltrative surface becomes too 

clogged.  Therefore, the biomat can have both positive and negative effects on the performance 
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of the SWIS.  The relationship between biomat formation and behavior and differing absorption 

field architecture types has not been studied to date.  The presence or absence of a biomat can 

also impact the quality of the water exiting the trench that may potentially affect local 

groundwater.   

 Understanding how SWIS architecture type and biomat thickness affect the treatment of 

effluent is important in order to prevent contaminants from entering the local groundwater.  

Household wastewater can carry a wide range of potential pollutants, including suspended solids 

(SS), biodegradable organic compounds (BOC), fecal coliforms, nutrients such as nitrogen (N) 

and phosphorus (P), pathogenic parasites, bacteria, viruses, toxic organic compounds, and metals 

(USEPA, 2005).  A more recent category of potential contaminants about which little is known 

to date is endocrine disruptors from pharmaceutical drugs (USEPA, 2005).  To prevent all of 

these pollutants from causing harm to human health or the environment, OWTSs must treat or 

renovate these various pollutants (i.e., render them harmless or immobile) before they enter the 

hydrologic cycle.   

 Prior to 2011, only one university-led study, located at the Colorado School of Mines 

(CSM), has been conducted comparing the performance of SWIS products of differing 

architecture types (Tackett et al., 2004; Lowe et al., 2006).  The study reported by Tackett et al., 

(2004) and Lowe et al., (2006) provides useful insight into the impact of SWIS architecture on 

various aspects of product performance, but has some critical design limitations.  First, the length 

of the products installed and evaluated at the CSM (i.e., ~66-cm-long pilot-scale units) does not 

reflect real-world absorption field product lengths.  Second, the two loading rates used for the 

study at the CSM were two and four times greater than the design rate for the soil at the CSM 

(Tackett et al, 2004).  These unrealistically large loading rates were used to expedite data 



 

29 
 

 

collection and observations of performance, but could affect the results in ways that using a real-

world loading rate would not.  Third, the soil at the CSM has no profile limitations, whereas the 

presence of one or more profile limitation could potentially be present in a significant amount of 

land area throughout the U.S.  Profile-limited soils pose significant challenges to OWTSs 

because they limit the ability of the soil to absorb and transmit effluent depending on highly 

variable climatic conditions.  Teppen et al. (1992) noted that soils of moderate hydraulic 

conductivity that also have a seasonal water table warrant the most careful study and should have 

the most precise OWTS design requirements because OWTSs installed in these soils must cope 

with the most variability due to the significant impact climate can have on SWIS performance.   

 To address the limitations of the CSM Study (Tackett et al., 2004; Lowe et al., 2006), 

Mathis et al. (2011) initiated a study in Bethel Heights, AR on a profile-limited soil that includes 

soil morphological evidence of a relatively shallow, fluctuating seasonal water table and a 

fragipan with 6-m  product lengths, three-times-daily dosing to represent more real household 

OWTS functioning and maximum allowable loading rates based on soil morphology and current 

Arkansas regulations.  In this study, Mathis et al. (2011) evaluated the short-term performance 

(i.e., the first 8 months after product dosing) of OWTS products of four different architecture 

types.  However, because the performance of the SWIS products in a profile-limited soil is 

influenced greatly by climatic conditions, specifically the presence or absence of a seasonal 

water table, it is important to evaluate the SWIS products over a longer period of time than only 

8 months in order to account for natural temporal variability in wet and dry seasons.   

Consequently, a study that investigates the performance of various absorption field 

product architecture types in response to multiple wet and dry seasons using product lengths and 

dosing procedures that are as similar to real-world conditions as possible in a profile-limited soil 
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loaded at the maximum allowable rate is warranted.  A study such as this would greatly extend 

the present body of knowledge related to the behavior of effluent in absorption fields with 

differing architecture types. Therefore, the main objective of this study was to assess the effects 

of architecture type, product within architecture type, and soil condition (wet and dry) over a 

continuous 3-yr period on the height of in-product solution storage and to compare alternative 

product performance to the traditional pipe-and-gravel system.  Two secondary objectives 

include evaluating the effects of architecture type and product within architecture type on i) the 

presence/absence, thickness, and persistence of any biomat, and ii) on soil chemical property 

changes at the infiltrative surface.   

It was hypothesized that absorption field product architecture would affect in-product 

effluent storage (i.e., performance).  It was expected that chamber and gravel-less pipe systems 

would perform similarly due to relatively large storage capacities and the absence of aggregate in 

the architecture of both products.  It was also expected that polystyrene-aggregate systems would 

perform similarly to pipe-and-aggregate systems, but both system types would tend to store 

solution more frequently than chamber or gravel-less pipe systems due to lower storage 

capacities.   

Furthermore, it was hypothesized that the presence, thickness, and persistence of an 

observable biomat would be affected by product architecture.  It was expected that due to the 

direct infiltration of the effluent into the soil in the chamber architecture types, the chamber 

products would develop less biomat material than products with aggregates or the gravel-less 

pipe architecture type.   

 Lastly, it was expected that effluent dosing over an approximately 2.5-year period would 

affect the soil chemical properties at the infiltrative surface.  It was expected that the extractable 
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nutrient concentrations would increase at the infiltrative surface of all products and architecture 

types after approximately 2.5 years of dosing.  

 

MATERIALS AND METHODS 

Site Description 

This study was the continuation of a study initiated in 2008 at the BHWTF in Bethel 

Heights, AR.  Bethel Heights is a small community in northwest Arkansas that has grown 

significantly in the past 20 years from a population of 281 in 1990 to approximately 1,600 

according to the most recent census (US Census, 2009).  Bethel Heights has a unique wastewater 

treatment facility capable of handling this rapid population growth.  Each household in the 

community has an individual septic tank to which the domestic wastewater drains.  From those 

septic tanks, the effluent is pumped to the BHWTF, where it is sprayed onto bio-filters (Orenco 

Systems, Inc.) for microbial treatment.  Following this partial treatment, the effluent is then 

pumped to a subsurface drip irrigation system installed in adjacent hayfields, where effluent 

undergoes final treatment in the soil.   

The soil at the BHWTF where this field study exists is a Captina silt-loam soil (fine-silty, 

siliceous, active, mesic Typic Fragiudult) (NRCS, 2012).  This is a profile-limited soil, 

representative of many of northwest Arkansas soils where OWTSs are located.  The average 

depth to the water table in the Captina soil series is 61 cm (24 in) (NRCS, 2012).   

The Bethel Heights region has an average annual precipitation of 119.2 cm (46.92 in) 

(NOAA, 2012).  The average annual air temperature range is from 7.0 to 19.8° C (44.5 to 67.7° 

F) with a mean temperature of 13.4° C (56.1 ° F) (NOAA, 2012), and the region has an average 

of 183 to 239 frost-free days per year (NRCS, 2012).   
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Absorption Field Products  

Product and Monitoring Port Installation 

Thirteen SWIS products of four differing architectures (Figure 2:1) were installed at the 

BHWTF test site (Figure 2:2).  Of the 13 products, five were chamber systems, two were gravel-

less pipe systems, two were polystyrene-aggregate systems, one was a pipe-and-tire-chip system, 

and three were pipe-and-gravel systems (Mathis et al., 2011).  All products are approved by the 

State of Arkansas with dimensions and additional details summarized in Table 2:1.   

Products were installed between December 2006 and June 2008.  Trenches were 

excavated to a depth of 45 cm (18 in) using a track hoe and were constructed on the contour with 

level trench bottoms (Mathis et al., 2011).  Manufactured products (i.e., the chamber, gravel-less 

pipe, and polystyrene-aggregate products) were installed by company representatives.  The four 

pipe-and-aggregate products were installed by Mr. Sam Dunn, an Arkansas Department of 

Health official and licensed Designated Representative in Arkansas.  Two PVC pipe monitoring 

ports were installed within the products, at each end of the trenches in November 2008 (Mathis 

et al., 2011).   

 Mathis et al. (2011) performed a porosity analysis for the gravel, tire-chip-aggregate, and 

polystyrene-aggregate used in the products installed at the BHWTF.  Porosity was measured by 

filling a known volume container with the aggregate and quantitatively adding water to the full 

mark.  The volume of water added to the container was divided by the total known volume. Five 

replications were completed for each different aggregate and values were averaged.  The results 

reported from the porosity measurements were as follows: the tire-chip-aggregate had the 
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greatest porosity at 67%, the polystyrene-aggregate had the second greatest porosity at 48%, and 

the gravel had a porosity of 44% (Mathis et al., 2011). 

 

Effluent Dosing  

Effluent dosing of each individual product by gravity flow began in December 2008.  

Raw effluent entering the BHWTF is run through a 1.6 mm (1/16 in) screen before being 

pumped to a splitter basin (i.e., raw effluent storage basin).  A pump house installed for this 

study, located uphill from the installed products, was outfitted with peristaltic pumps (Met-o-

Matic Dolphin 50, Pulsafeeder, Rochester, NY) for each product that pumped effluent from the 

splitter basin into 2-cm (¾-in) diameter delivery lines, where the effluent flowed by gravity to 

individual products.  The pumps were set on a timer that dosed the products three times a day to 

reflect typical concentrated household water use.  The pumps were set to dose the products from 

6:00 to 8:45 am (~35% of daily loading rate), 11:00 am to 1:00 pm (~25% of daily loading rate), 

and 5:00 to 8:00 pm (~40% of daily loading rate) (Mathis et al., 2011).   

The effluent used in this study had a 5-day biological oxygen demand (BOD) of 

approximately 167.7 (±27.6) mg L-1, a chemical oxygen demand (COD) of approximately 383.0 

(±26.9) mg L-1, total oil and grease concentration of approximately 11.4 (±4.3) mg L-1, and a 

total suspended solids (TSS) concentration of approximately 79.7 (±7.5) mg L-1.   

 

Loading Rate Determinations 

In order to determine loading rates for effluent dosing of each product, soil investigations 

were made at the time of product installation (Mathis et al., 2011).  Soil cores were collected 

using a hydraulic Giddings soil probe (Giddings Machine Company, Inc, Windsor, CT) and 
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analyzed for evidence of profile limitations due to wetness (i.e., redoximorphic features).  Profile 

limitations were primarily determined by the depth to a moist chroma color of 2 or less (Mathis 

et al., 2011).  Soil cores were collected at 11 locations throughout the study site and at the four 

corners of the study site (Mathis et al., 2011).  Loading rates were determined for each product 

using the soil morphological features observed in the soil cores that were collected on-site and 

correlating those observations to appropriate loading rates stated in Arkansas Act 402, the Rules 

and Regulations Pertaining to On-Site Wastewater Systems (A.C.A. 14-236-101 et seq, 1977).  

As a result, loading rates assigned to products differed somewhat, but were all based on what the 

soil around each product could handle as defined by current State of Arkansas guidelines for 

determining loading rates.  Regardless of product architecture type, all product were dosed at a 

1:1 equivalency compared to the standard pipe-and-gravel system as is also the current practice 

of the State of Arkansas.   

 

Data Collection 

 From January 2009 through January 2012, the depth to free solution was measured in the 

two in-trench monitoring ports of the 13 different products approximately weekly using an 

electronic water-level meter (9-inch English unit model, Durham Geo Slope Indicator, Stone 

Mountain, GA); the two measurements for each product were averaged, resulting in one 

measurement per product for each sample date (Mathis et al., 2011).  Measurements of in-

product height of solution were performed on a total of 109 sample dates.   

Between May 2010 and January 2012, the biomat was also monitored in both in-product 

monitoring ports for each product using a wooden dowel and a tape measure.  The wooden 

dowel was inserted into each monitoring port to the bottom of the product, was rotated to ensure 
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even coating of the biomat substance around the circumference of the dowel, and carefully lifted 

from the monitoring port.  The dowel was visually examined to determine the presence or 

absence of a biomat.  The biomat is a thick black substance that greatly differs in appearance 

from the light brown, moist soil at the infiltrative surface.  Whether the biomat was present or 

absent in the products was easily visually determined using this method (Figure 2:3).  If there 

was evidence of biomat material on the wooden dowel, a tape measure was used to determine the 

thickness of the biomat that was present at the infiltrative surface.  Measurements of biomat were 

performed on a total of 81 sample dates.   

 A rainfall collection station was installed at the site during Summer 2008 in order to 

measure rainfall at the site.  An 18.1-cm (7 ¼-in) diameter funnel was mounted atop a standard t-

post with a 1.2-cm (1/2-in) diameter vinyl tube connected to a collection bottle (Mathis et al., 

2011).  Precipitation collected in the bottle was measured on site approximately weekly using a 

graduated cylinder.   

 Four groundwater wells also exist at the BHWTF as part of the facility’s periodic 

groundwater monitoring and reporting regime.  The wells are located to the east and slightly 

down-slope of the product test site (Figure 2:2).  The depth to free water within these four 

groundwater wells was measured weekly.  These measurements were used to determine the soil 

condition (i.e., either wet or dry) for each sample date.  When the mean depth to free water in the 

four wells was less than 91 cm, the soil condition was determined to be wet, and when the mean 

was greater than 91 cm, the soil condition was characterized as dry (Mathis et al., 2011).    

 

Site Maintenance 
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 The study area was maintained in a similar manner to the normal maintenance of a 

typical household system.  The site was mowed using a push-mower on an as-needed basis in 

order to mimic a backyard lawn where most OWTSs are located.  The peristaltic pumps used for 

dosing were checked frequently to ensure no line-clogging occurred, with quarterly dosage 

volume checks to ensure that actual product dosages equal design dosages and that no change 

occurred.  The rainwater collection system was checked periodically to ensure the funnel 

remained clear.   

 

Soil Sampling and Analyses 

While the trench was open for product installation but before the products were installed, 

a slide hammer and 4.8-cm diameter core chamber were used to collect soil samples from the top 

10 cm of the infiltrative surface (i.e., 45-55 cm depth) on the east and west ends of each trench to 

characterize initial soil properties.  Soil samples were oven-dried at 70° C for 48 hours and bulk 

density was determined (Mathis et al., 2011).  Particle-size analyses were also conducted after 

the soil was crushed and sieved through a 2-mm mesh screen to determine sand, silt, and clay 

content (Mathis et al., 2011). 

In Spring 2011, approximately 2.5 years after initial product dosing, soil samples were 

collected with a 2-cm-diameter push probe from the 45-55-cm depth from within 15 cm of both 

sides of each trench.  Soil samples were again oven-dried at 70° C for 48 hours, crushed, and 

sieved through a 2-mm mesh screen.   

Soil chemical analyses were then conducted on the samples collected before product 

installation and the samples that were collected in Spring 2011.  These analyses were performed 

in order to evaluate the effects of approximately 2.5 years of effluent dosing on the soil chemical 
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properties near the infiltrative surface.  Soil pH and electrical conductivity (EC) were determined 

with an electrode on a 1:2 (wt/vol) soil-to-water paste.  Mehlich-3 extractable soil nutrients [i.e., 

phosphorus, (P), potassium (K), calcium (Ca), magnesium (Mg), sodium (Na), sulfur (S), iron 

(Fe), manganese (Mn), zinc (Zn), and copper (Cu)] were determined using a 1:10 (wt/vol) soil-

to-extractant solution ratio and analyzed by inductively coupled argon-plasma spectrophotometry 

(CIROS CCD ICP, Spectro Analytical Instruments, Inc., Fitchburg, MA) (Tucker, 1992).   

 

Statistical Analyses 

 An analysis of variance (ANOVA) procedure was conducted to evaluate the effects of 

architecture type, product within architecture type, soil condition, and their interactions on in-

product solution storage using SAS (Version 9.2, SAS Institute, Inc., Cary, NC).  A separate 

ANOVA was conducted to evaluate the effects of architecture type and product within 

architecture type on biomat thickness when biomat was present.  A third ANOVA was conducted 

to evaluate the effects of architecture type and product within architecture type on the change in 

soil chemical properties near the infiltrative surface (45-55 cm depth) from pre-installation to 

approximately 2.5 years after initial dosing.  When appropriate, means were separated by least 

significant difference (LSD) at the 0.05 level.  Ninety-five percent confidence intervals were also 

calculated to compare each product’s in-trench solution storage to that of the standard pipe-and-

gravel system and to a storage height of 0 cm.  In addition, linear correlations were conducted to 

evaluate the relationships between selected soil and trench characteristics and mean in-product 

storage using JMP (Version Pro 9, SAS Institute, Inc., Cary, NC).  Regression analyses were 

performed using JMP to evaluate whether biomat thickness increased, decreased, or did not 

change over time when biomat was present in products.   
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RESULTS AND DISCUSSION 

Climatic and Soil Conditions 

 Onsite wastewater treatment systems are designed to be loaded at conservative rates so as 

to avoid effluent surfacing at all times of the year, in particular during periods of hydrologic 

stress (i.e., wet seasons).  Therefore, characterizing the climatic conditions of the BHWTF region 

during the time period in which the study took place was necessary in order to evaluate the 

degree of hydrologic stress the systems experienced.  Precipitation as well as depth to 

groundwater were used to assess the hydrologic conditions at the BHWTF (Figure 2:4).  In order 

to assign a soil condition for each sample date (i.e., wet or dry), the depth to groundwater was 

measured within the four groundwater wells adjacent to the study site.  Dates with a mean depth 

to groundwater of 91 cm or less were considered wet.  Of a total of 109 sample dates, 23 dates 

had wet-soil conditions and 86 dates had dry-soil conditions using these criteria.   

Precipitation was measured on each sample date in order to compare monthly and annual 

precipitation measured on site for the duration of the study (January 2009 through January 2012) 

to the regional 30-year (1971-2000) average.  The average total precipitation in the northwest 

Arkansas region is 119.2 cm yr-1 (46.9 in yr-1) (NOAA, 2012).  However, total annual 

precipitation at the BHWTF site was 121.3 cm (47.8 in) in 2009, 94.1 cm (37.1 in) in 2010, and 

112.4 cm (44.2 in) in 2011.   

However, while precipitation in the three years during which the study took place was not 

substantially greater than the annual mean and was somewhat below the mean annual 

precipitation in 2010 (79% of 30-year average), when the monthly precipitation is considered, it 

is clear that there were periods of time throughout the study where the site underwent hydrologic 

stress.  In 2009 there were seven months with greater precipitation than the 30-year monthly 
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mean, with March, May, and October particularly experiencing greater than normal hydrologic 

stress at 119, 146, and 168% of the normal precipitation for those months, respectively.  In 2010 

there were five months where precipitation was greater than the 30-year monthly mean, with 

February, April, and September particularly experiencing greater than normal hydrologic stress 

at 132, 122, and 222% of the normal precipitation for those months, respectively.  In 2011, there 

were six months greater than the 30-year normal precipitation, with April, May, September, and 

November experiencing particularly greater precipitation at 175, 135, 111, and 120% of the 30-

year monthly mean for those months.  Therefore, within the 3-year span of the study 18 of 36 

months had greater-than-normal precipitation, creating periods of hydrologic stress.  During 

periods of hydrologic stress, the proper performance of the products is most critical, providing 

ideal conditions for product evaluation.   

 

Product Performance Evaluation 

The parameter used to evaluate the products, the height of stored solution within the 

product, was useful in evaluating product performance under both wet- and dry-soil conditions.  

The height of solution when the soil was dry was expected to be 0 cm or close to 0 cm, as the 

loading rates were designed to approximate the soil’s natural ability to absorb and transmit 

water.  The height of solution stored within the products during wet conditions was an indicator 

of how well the products were able to function during periods of hydrologic stress.   

Overall, no products exhibited failure (i.e., surfacing of effluent), and all products’ mean 

storage was substantially below that which would have resulted in surfacing (i.e., a storage 

height of 46 cm, the depth of the trench).  This is similar to the results reported by Mathis et al. 

(2011), who also observed no evidence of product failure in any of the products during the first 8 
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months of product dosing.  This reinforces the assertion that the method of determining loading 

rates through analysis of soil morphology (i.e., redoximorphic features) in the soil profile is a 

valid and effective method of determining effluent loading rates for OWTSs.   

While none of the products failed, there were differences in the mean height of solution 

storage among individual OWTS products under both dry- and wet-soil conditions (P < 0.0001; 

Table 2:2, Figure 2:5).  However, the mean height of solution storage within products did not 

differ among architecture types when averaged across soil conditions (P > 0.05; Table 2:2, 

Figure 2:6).  There were also no differences in mean solution storage among architecture types 

when sample dates with wet-soil conditions were analyzed separately (P > 0.05).  

 

Product Performance During Dry-Soil Conditions 

Loading rates are conservatively designed to match the soil’s ability to absorb and 

transmit water, such that when soil conditions are dry, there should be little to no effluent stored 

within the product.  Five of the products, the 30- (Product 10), 46- (Product 11), and 61-cm-wide 

(Product 13) pipe-and-gravel systems, and the 5.4-m-long, 41- (Product 4) and 61-cm-footprint 

(Product 5) chamber system, did not have mean storage heights significantly different from 0 cm 

during dry-soil conditions (Table 2:3).  The eight remaining products, pipe-and-tire-chip 

(Product 12), 31- (Product 1) and 56-cm-wide (Product 2) chamber systems, 4.4-m-long, 61-cm-

footprint chamber system (Product 3), 20- (Product 6) and 25-cm-diameter (Product 7) gravel-

less-pipe systems, and the single- (Product 8) and double-bundle (Product 9) polystyrene-

aggregate systems, had mean solution storages significantly greater than 0 cm during dry-soil 

conditions (Table 2:3). These results differ from those reported by Mathis et al. (2011) who 

analyzed the first eight months of product dosing and reported no difference between any of the 
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products under dry conditions and 0-cm storage.  The increase in storage under dry-soil 

conditions in the eight products may indicate that infiltration rates have been negatively affected 

and perhaps decreased to less than the conservative loading rate, likely due to the formation of a 

biomat, which often controls infiltration rates (Siegrist, 2004).  This may indicate a trend toward 

a future decline in the products’ performance if the biomat continues to develop, or simply that 

the systems have reached a new equilibrium with the biomat periodically increasing then 

decreasing over time.   

The pipe-and-tire-chip system (Product 12) had the greatest mean storage under dry-soil 

conditions (12.8 cm), more than twice the storage of the single-bundle polystyrene-aggregate 

product (Product 8) that had next greatest mean storage of 5.6 cm (Table 2:3).  Under dry 

conditions, 28% of the pipe-and-tire-chip system’s total storage capacity held solution (Table 

2:4), which suggests that its performance has declined since the first eight months of dosing 

(Mathis et al., 2011), and should such a trend continue, could lead to product failure.   

Also of concern was the comparison of product performance to the standard 61-cm-wide 

pipe-and-gravel system (Product 13), which State of Arkansas OWTS design regulations are 

based upon.  Under dry-soil conditions, the standard product had a mean storage of 0.4 cm, 1% 

of total storage capacity.  Five products, the 30- (Product 10) and 46-cm-wide (Product 11) pipe-

and-gravel systems, the double-bundle polystyrene-aggregate system (Product 9), and the 5.4-m-

long, 41- (Product 4) and 61-cm-wide (Product 5) chamber systems, had mean solution storage 

heights that did not differ from that of the standard product (Table 2:3).  However, all of the 

remaining seven products, pipe-and-tire-chip (Product 12) , single-bundle polystyrene-aggregate 

(Product 8), 4.4-m-long, 61-cm-wide chamber system (Product 3), 31- (Product 1) and 56-cm-

wide (Product 2) chamber systems, and the 20- (Product 6) and 25-cm-diameter (Product 7) 
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gravel-less-pipe systems, had mean storage heights greater than that of the standard system under 

dry-soil conditions (Table 2:3).  This indicates that no products stored significantly less effluent 

than the standard system, five products performed similarly to the standard, and seven products 

stored more solution than the standard 61-cm-wide pipe-and-gravel system under dry-soil 

conditions.  Clearly, none of the currently marketed products of the alternative architecture types 

out-performed the traditional pipe-and-gravel system.   

 

Product Performance During Wet-Soil Conditions 

 Under wet-soil conditions, it was expected that all products would have some solution 

storage for some percent of time due to the presence of climatic water in the surrounding soil and 

within the products in addition to effluent being routinely added to the products.  As expected, all 

products had significantly greater storage than 0 cm under wet-soil conditions (Table 2:5).   

Under wet-soil conditions, eight products, pipe-and-tire-chip (Product 12), 46-cm-wide 

pipe-and-gravel (Product 11), single- (Product 8) and double-bundle (Product 9) polystyrene-

aggregate, 20-cm-diameter gravel-less-pipe (Product 6), 56-cm-wide chamber (Product 2), 4.4-

m-long, 61-cm-wide chamber (Product 3), and 5.4-m-long, 41-cm-wide chamber (Product 4), 

had significantly greater effluent storage than the standard 61-cm-wide pipe-and-gravel system 

(Product 13) (Table 2:5).  It was hypothesized that the chamber products would store less 

solution than the standard because of their architecture type, and that products with aggregates 

would perform similarly to the standard, but these results do not support this hypothesis, with 

three of the eight products that had greater solution storage being chamber products.  Variations 

of all four architecture types are represented in the products that had greater solution storage than 
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the standard system, indicating a lack of correlation between product performance and 

architecture type.   

The pipe-and-tire-chip system (Product 12) had the greatest mean storage under wet-soil 

conditions with a mean height of 24.7 cm (Table 2:5). The tire chips used in this product had the 

greatest porosity (67%) of the three aggregate types measured (i.e., tire chips, polystyrene 

aggregate, and gravel), and it would be expected based on this information that this product 

would perform similarly if not better than the other products containing aggregates (Mathis et al., 

2011).  However, because the tire-chip product stored significantly more solution than any other 

product, the results suggest that aggregate porosity is likely not the determining factor in product 

performance.   

 Results from a correlation analysis among numerous soil properties characterized by 

Mathis et al. (2011) and the mean in-trench solution storage during the 23 sample dates that had 

wet-soil conditions (Table 2:6) indicated a slight correlation between percentage of coarse 

fragments in the soil at the depth of infiltrative surface (i.e., 45-55 cm) and mean in-trench 

solution storage (r = 0.63, P < 0.05).  Mathis et al. (2011) also observed this correlation, but 

noted that the percent coarse fragments was fairly uniform among the trenches, and was 

therefore unlikely to cause differences in performance among the products.  There were no other 

significant correlations among soil properties and in-trench solution storage (P > 0.1, Table 2:6).   

It would be expected that a correlation would exist between the soil’s ability to transmit 

solution and the amount of solution stored within the products, but there was no correlation 

observed between estimated saturated hydraulic conductivity (Ksat) and mean wet solution 

storage (P > 0.1, Table 2:6).  This lack of correlation further supports the method of using soil 

morphological features to determine loading rates as opposed to using Ksat.  While current State 
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of Arkansas regulations do not require a percolation test when determining loading rates and 

base loading rates only on soil morphological features, many states do require a percolation test 

to determine loading rates for OWTSs (ASBH, 2010; USEPA, 2008).  The lack of correlation 

between Ksat and product performance in this study suggests soil infiltration rates may be an 

unreliable basis for loading rate determination.   

 

Biomat Differences 

 Biomat development is expected to occur within absorption field products over time.  

Siegrist et al. (2004) observed biomat development after as few as 100 days of effluent dosing, 

though others observed biomat after approximately 200 to 400 days of effluent dosing (Lowe et 

al., 2006; Beal et al., 2006).  In this study, biomat was observed within some of the trenches in 

Spring 2010, after slightly more than one year of effluent dosing, and measurements of the 

biomat began in May 2010.  Biomat was observed in the in-flow end of the products only, with 

the exception of one observation in one product on one sample date.  Consequently, only 

measurements from the in-flow monitoring port were analyzed and presented. 

 Within all products where biomat was present, both the presence and the thickness of the 

biomat fluctuated throughout the approximate two years of monitoring.  The persistence of the 

biomat (i.e., the percent of sample dates that biomat was present within the products) varied 

widely among products.  At 98%, the 4.4-m-long, 61-cm-wide chamber system (Product 3) had 

the largest percent of biomat presence (Figure 2:7).  The 5.4-m-long, 61-cm-wide chamber 

system (Product 5) was the only product with no biomat present at all on any sample date.  The 

standard 61-cm-wide pipe-and-gravel system (Product 13) had biomat observed at the in-flow 

end of the product on 42% of sample dates. 



 

45 
 

 

 Significant differences in mean biomat thickness among architecture types when biomat 

was present were observed among all architecture types (P < 0.05, Figure 2:8).  Polystyrene-

aggregate products had the greatest mean biomat thickness at 6.2 cm, followed by chamber 

products at 4.1 cm.  Gravel-less pipe products had a mean biomat thickness of 2.5 cm, and the 

pipe-and-aggregate products had the smallest mean biomat thickness at 1.4 cm (Figure 2:8).  

These results do not support the hypothesis that the chamber products would have the smallest 

biomat thickness due to the more direct infiltration pathway of effluent into the soil compared to 

the other architecture types.  The results also do not suggest that presence of aggregates within 

products would increase the thickness of biomat as hypothesized, since polystyrene-aggregate 

products had the greatest mean biomat thickness, and pipe-and-aggregate products had the 

smallest biomat thickness among all the architecture types.  

The results of a correlation analysis showed no correlation (P > 0.1) between biomat 

thickness and any of the multiple trench and soil properties analyzed, suggesting biomat 

thickness is primarily affected by architecture type (Table 2:6).  Additionally, there was no 

correlation between biomat thickness and mean in-trench solution storage (r = 0.18, P > 0.1), 

suggesting that at least in the first three years of effluent dosing of absorption field products, 

biomat thickness did not affect the performance of absorption field products.  Because biomat 

was only observed in the in-flow monitoring port (with one exception on one sample date), it is 

likely that there is still a significant amount of surface area within the products that remains 

unaffected by biomat, which may be one reason there was no correlation observed between 

biomat thickness and product performance.   

The results of a regression analysis showed that biomat thickness significantly changed 

over time in four of the 13 products evaluated.  Biomat thickness, when present, increased over 
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time (P < 0.05) in three products, the 4.4-m-long, 61-cm-wide chamber system (Product 3), the 

25-cm-diameter gravel-less pipe system  (Product 7), and the pipe-and-tire-chip system (Product 

12;).  Biomat thickness decreased over time (P < 0.05) in the 30-cm-wide pipe-and-gravel 

system (Product 10).  Biomat thickness did not change over time (P > 0.05) in the nine 

remaining products.  In the first three years of OWTS operation, it is expected that a biomat will 

develop and fluctuate, but not tend to increase in overall thickness (Beal et al., 2006).  This was 

the case for the nine products whose biomat thickness did not change over time.  However, for 

the three products whose biomat thickness increased over time, future product performance 

could be compromised by reduced effluent infiltration into the soil and out of the trench.   

 Furthermore, it should be noted that biomat development could be occurring outside of 

the range of the dowel-measuring system, such as on the outside of the gravel-less pipe, on the 

surfaces of the aggregates, or on the sidewalls of the products.  Whether or not growth of biomat 

in these ways would affect in-trench solution infiltration is unknown, but further investigation 

such as observation of products when excavated would provide useful information about biomat 

development.   

 

Soil Chemical Properties 

 After more than two years of effluent loading, it was expected that some change in soil 

chemical properties at or near the infiltrative surface would occur as a result of interaction with 

effluent and the effluent’s chemical properties.  Numerous soil chemical properties changed over 

time (P < 0.05, Table 2:7) but only one soil chemical property change over time differed among 

architecture types (P = 0.004, Table 2:7).   
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At the infiltrative surface (45-55 cm depth) and averaged across all products, soil pH was 

significantly lower (P = < 0.001) after two years of effluent dosing, where the soil pH decreased 

from a mean of 5.3 in 2008 to 4.9 in 2011 (Table 2:7).  The raw effluent itself had a mean pH of 

6.8 (±0.03) and was therefore unlikely to be the direct cause of the decline in pH at the 

infiltrative surface.  The more frequent wetting and drying of the soil due to effluent dosing 

could have led to increased occurrences of ferrolysis, a process that lowers the pH of soils 

(Schaetzl and Anderson, 2005).  The increase in extractable Fe (P < 0.001) observed at the 

infiltrative surface supports this theory, since ferrolysis also causes an increase in soluble Fe.   

Soil EC, which is an indicator of soluble salt concentration, was approximately three 

times greater (P = < 0.001) after two years of dosing (138 dS m-1) than before dosing (42 dS m-1) 

(Table 2:7).  The raw effluent had a mean specific conductance of 791 (±3.2) μmhos, and was 

therefore likely the source of the additional soluble salts in the soil at and around the infiltrative 

surface.  Extractable Na increased (P < 0.001) approximately two-fold over time (Figure 2:9).  

The increase in acidity, EC, and Na can affect soil structure by causing dispersion of clay 

particles, thereby leading to the weakening of soil structure and the clogging of soil pores by 

dispersed clay particles.  Consequently, the combined soil pH, EC and Na changes could 

negatively affect infiltration of in-trench solution into and through the soil, which could impair 

the performance of the OWTS over time.   

 Similar to soil EC, extractable soil P concentration increased (P = 0.006) nearly two-fold 

after two years of dosing (Figure 2:9).  This suggests that at least some of the P in the effluent 

was being retained by the soil, limiting leaching of this potentially problematic nutrient for local 

groundwater quality.  The raw effluent used contained a mean concentration of 7.8 (±0.2) mg L-1 

total P.  The State of Arkansas requires treated wastewater being returned to streams to contain 
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no more than 1 mg L-1 total P (APCEC, 2007), therefore requiring in this case approximately 7 

mg L-1 to be retained in the soil to meet Arkansas standards.  

 Future soil testing for extractable soil P would contribute to understanding the limits of P 

sorption in this soil.  If soil P continues to increase in the soil, it is likely that little would be 

entering the groundwater.  However, if soil P concentrations plateaued in the future, it could 

indicate that the soil has become P-saturated, increasing the potential for P to enter the 

groundwater.  Another future study that could provide useful information on the fate of effluent 

P would be to compare extractable soil P concentrations at the in-flow end of the product to the 

opposite end to determine if spatial variation in P concentration exists in the soil surrounding the 

absorption field products.    

 The extractable soil Mg concentration decreased over time (P = 0.005) from 192 mg kg-1 

in 2008 to 151 mg kg-1 in 2011 (Figure 2:9).  Extractable soil Fe, Mn and Zn concentrations 

increased over time (P < 0.05, Figure 2:9), but neither this nor the decrease in Mg concentration 

pose a concern in terms of soil structure or water quality at the levels measured in this study.  

Extractable K, Ca, and S did not change over time (P > 0.05).   

 Architecture type only affected extractable soil Cu concentration over time (Table 2:7).  

The Cu concentration in the soil decreased from 1.2 to 0.8 mg kg-1 in the chamber systems and 

from 1.3 to 0.4 mg kg-1 in the polystyrene-aggregate systems (Figure 2:9).  The concentration of 

extractable soil Cu did not change over time in the soil surrounding products with gravel-less 

pipe and pipe-and-aggregate architecture types (Figure 2:9).   

 

Summary and Conclusions 
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For the 3-year period that 13 different absorption field products of four differing 

architecture types installed at the BHWTF were monitored, no product failures, i.e., surfacing of 

effluent, were observed.  Because none of the products exhibited signs of failure even under high 

levels of hydrologic stress, the loading rates used in this study, determined using soil 

morphological indicators (i.e., redoximorphic features), were appropriately conservative to 

accommodate daily effluent dosing plus climatic water.  The proper performance of these 

products throughout the study is evidence to support the methodology of using soil morphology 

to determine loading rates.  

While all of the absorption field products performed successfully in that there was no 

effluent surfacing observed throughout the 3-year study, there were differences among products 

in the height of effluent storage.  When compared to the standard 61-cm-wide pipe-and-gravel 

product, several products stored less effluent, but did not differ statistically from the standard, 

and several products stored more effluent under both wet and dry conditions.  Because all 

products performed adequately throughout the study, this supports the State of Arkansas 

regulations which require at least a 1:1 ratio of the length of alternative products to the standard 

product.  However, no evidence was observed to support decreasing the length requirement ratio 

of alternative products to the pipe-and-gravel system based on storage capacity, since no product 

significantly out-performed the standard pipe-and-gravel system.   

However, while differences in in-trench solution storage among individual products were 

observed, this study did not find evidence to conclude that architecture type affected SWIS 

product performance.  Furthermore, no evidence was observed to suggest that architecture types 

with a greater storage capacity (i.e., chamber and gravel-less pipe) would outperform 
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architecture types with a lesser storage capacity (i.e. polystyrene-aggregate and pipe-and-

aggregate), as no difference in performance was observed among architecture types.   

While there were no differences observed in performance as measured by in-trench 

solution storage among architecture types, evidence existed to support the hypothesis that 

architecture type affects biomat thickness.  Differences in biomat thickness were observed 

among all four architecture types, with biomat thickness greatest in the polystyrene-aggregate 

products, second-greatest in the chambers products, third-greatest in the gravel-less pipe 

products, and smallest in pipe-and-aggregate products.   

When regression analyses were performed for biomat thickness in individual products 

over time, there was evidence that biomat thickness incresed in three products over the 3-year 

span of the study, nine products did not change, and one product decreased over time.  Products 

showing an increase in biomat thickness over time may consequently experience infiltration rate 

declines, possibly leading to future product failure.   

 Architecture type only affected one of the soil chemical properties measured at the 

infiltrative surface (i.e. 45-55 cm).  After approximately 2.5 years of effluent dosing, extractable 

Cu concentrations had decreased in the soil surrounding products with chamber and polystyrene-

aggregate products, but had not changed over time in products with pipe-and-aggregate and 

gravel-less pipe architecture types.  Extractable soil P and EC increased over time, while pH 

decreased at the infiltrative surface after approximately 2.5 years of effluent dosing.  

Architecture type did not affect extractable soil P concentration, suggesting that architecture type 

does not affect soil-solution P concentrations that could have a negative effect on groundwater 

quality. 

 



 

 
 

Table 2:1. Summary of architecture type, product features, trench dimensions, and soil characteristics for 13 absorption field products 
installed at the Bethel Heights Wastewater Treatment Facility, in northwest Arkansas.  All products were installed in 46-cm deep 
trenches.  Table reproduced from Mathis et al., (2011).   
 

 
 
 

Product 

 
 
 

Architecture Type 

 
 

Unique product 
feature 

 
 

Trench 
width 

 
 

Product 
length 

 
Depth 

to 
RMF† 

 
 

Seasonal 
water table§ 

 
 

Loading 
rate 

% of 
designed 
loading 

rate‡ 

Estimated 
total 

storage 
capacity 

   cm m cm  L d-1  m3 m-1 
1 chamber 31-cm footprint 46 4.4 48.3 moderate 35.2 133 0.139 
2  56-cm footprint 61 4.4 63.5 adj. moderate 66.2 100 0.199 
3  61-cm footprint 61 4.4 45.7 moderate 26.8 100 0.192 
4  41-cm footprint 41 5.4 45.7 moderate 34.0 150 0.129 
5  61-cm footprint 61 5.4 36.0 moderate 16.4 100 0.194 
6 gravel-less pipe 20-cm diameter 41 6.1 58.4 long 38.9 150 0.119 
7  25-cm diameter 46 6.1 61.0 moderate 81.1 133 0.123 
8 polystyrene-aggregate single bundle 30 6.1 48.3 adj. long 21.1 200 0.072 
9  double bundle 61 6.1 43.2 moderate 32.4 100 0.141 
10 pipe-and-aggregate gravel 30 6.1 33.0 moderate 11.6 200 0.070 
11  gravel 46 6.1 43.2 moderate 31.5 133 0.103 
12  tire chip 61 6.1 43.2 moderate 32.3 100 0.172 
13  gravel 61 6.1 48.3 moderate 43.6 100 0.135 
†Redoximorphic feature 
§Seasonal water table identified based on criteria described in ASBH (2006).   Adjusted (adj.) water tables based on the presence of 
more than one observed seasonal water table (ASBH, 2006).   
‡Percent of loading rate per unit area relative to State of Arkansas’ current design requirements of one-to-one loading for products 
installed in trenches less than 61 cm wide (Mathis et al., 2011).
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Table 2:2.  Analysis of variance summary for the effects of architecture type, product, soil 
condition, and their interactions on the height of stored solution, and for the effects of 
architecture type and product within architecture type on biomat thickness within 13 absorption 
field products installed at the Bethel Heights Wastewater Treatment Facility, in northwest 
Arkansas.   
 
 
Source of Variation 

Degrees 
of 

Freedom†

 
Solution 
Storage 

Degrees 
of 

Freedom§ 

 
 

Biomat 
  P  P 
Architecture Type 3 0.1609 3 < 0.0001
     Product (Architecture Type)  9 < 0.0001 8 < 0.0001
Soil Condition 1 < 0.0001 - - 
     Architecture Type * Condition  3 0.8142 - - 
Product * Condition (Architecture Type) 9 < 0.0001 - - 
†Degrees of freedom for solution storage analysis 
§Degrees of freedom for biomat analysis 
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Table 2:3. Mean height of in-trench solution storage under wet-soil conditions, and whether or 
not products’ height of solution storage differed from 0-cm and from the mean storage of the 
standard 61-cm-footprint pipe-and-gravel product (Product 13) under dry-soil conditions using 
95% confidence intervals for 13 absorption field products installed at the Bethel Heights 
Wastewater Treatment Facility, in northwest Arkansas. 
 
 
 
Product # Architecture Type 

Mean 
Storage (cm) 

Different from 
0-cm solution 

storage? 

Different from 
standard product 

storage? 
12 pipe-and-aggregate 12.8 yes yes 
8 polystyrene-aggregate 5.6 yes yes 
3 chamber 4.5 yes yes 
2 chamber 4.4 yes yes 
1 chamber 4.0 yes yes 
7 gravel-less pipe 3.5 yes yes 
6 gravel-less pipe 2.5 yes yes 
9 polystyrene-aggregate 1.7 yes no 
11 pipe-and-aggregate 1.6 no no 
4 chamber 0.7 no no 
13 pipe-and-aggregate 0.4 no - 
10 pipe-and-aggregate 0.3 no no 
5 chamber 0.0 no no 
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Table 2:4.  The percent of storage capacity filled with solution under dry- and wet-soil conditions 
for 13 absorption field products installed at the Bethel Heights Wastewater Treatment Facility, in 
northwest Arkansas.   
 
Product # Architecture Type Dry Capacity Wet Capacity 
  ----------------- % ---------------- 
1 chamber 9 13 
2  13 48 
3  10 33 
4  24 24 
5  0 8 
6 gravel-less pipe 5 37 
7  8 20 
8 polystyrene aggregate 12 31 
9  4 26 
10 pipe and aggregate 1 14 
11  3 28 
12  28 54 
13  1 15 
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Table 2:5. Mean height of in-trench solution storage under wet-soil conditions, and whether or 
not products’ height of solution storage differed from 0-cm and from the mean storage of the 
standard 61-cm-footprint pipe-and-gravel product (Product 13) under wet-soil conditions using 
95% confidence intervals for 13 absorption field products installed at the Bethel Heights 
Wastewater Treatment Facility, in northwest Arkansas.   
 
 
 
Product # Architecture Type 

Mean 
Storage (cm) 

Different from 
0-cm solution 

storage? 

Different from 
standard product’s 

storage? 
12 pipe-and-aggregate 24.7 yes yes 
2 chamber 21.9 yes yes 
6 gravel-less pipe 17.1 yes yes 
3 chamber 15.0 yes yes 
8 polystyrene-aggregate 14.3 yes yes 
11 pipe-and-aggregate 12.9 yes yes 
9 polystyrene-aggregate 12.1 yes yes 
4 chamber 11.0 yes yes 
7 gravel-less pipe 9.1 yes no 
13 pipe-and-aggregate 6.8 yes - 
10 pipe-and-aggregate 6.5 yes no 
1 chamber 5.9 yes no 
5 chamber 3.6 yes no 

 
 



 

 
 

Table 2:6. Summary of correlation coefficients (r) among soil and trench properties and the mean in-trench solution storage over the 
23 wet-soil sample dates, and the mean biomat thickness over 81 sample dates that biomat was present.  Table recreated from Mathis 
et al. (2011) using 3-year data set.   

* P < 0.1 
** P < 0.05 
*** P < 0.01 
BDIS

†, bulk density at the infiltrative surface  
CF&, coarse fragments 
Ksat,§, estimated saturated hydraulic conductivity of the infiltrative surface (i.e., 45-55 cm depth interval) 
BD SS

¶, settled soil bulk density from above the product 
RMFDepth

¥, depth to redoximorphic features 
LR Design∆, current loading rate based on Arkansas’ design criteria 
LR Area#, calculated loading rate if products loaded on a per-unit-area basis rather than a 1:1 basis as is presently prescribed 
AS‡, available storage volume per unit length of product 

 
Property 
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C
F 
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F D
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LR
 D
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n 

LR
 A

re
a 

A
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Biomat 0.18 - - - - - - - - - - - - 
BDIS

† 0.28 0.14 - - - - - - - - - - - 
Sand 0.42 0.16 0.08 - - - - - - - - - - 
Silt 0.19 0.27 0.65** 0.44 - - - - - - - - - 
Clay 0.24 0.11 0.37 0.71*** 0.28 - - - - - - - - 
CF& 0.63** 0.28 0.53* 0.60** 0.04 0.60** - - - - - - - 
Ksat

§ 0.41 0.27 0.81*** 0.40 0.41 0.75*** 0.65** - - - - - - 
BDSS

¶ 0.11 0.34 0.43 0.02 0.67** 0.63** 0.06 0.57** - - - - - 
RMFDepth

¥ 0.40 0.20 0.20 0.04 0.15 0.15 0.20 0.22 0.30 - - - - 
LR Design∆ 0.22 0.05 0.21 0.01 0.21 0.11 0.11 0.23 0.27 0.86*** - - - 
LR Area# 0.30 0.01 0.24 0.08 0.15 0.06 0.01 0.19 0.14 0.78*** 0.94*** - - 
AS‡ 0.28 0.11 0.15 0.03 0.07 0.15 0.38 0.04 0.02 0.21 0.22 0.46 - 
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Table 2:7. Analysis of variance summary for the effects of architecture type, product within 
architecture type, year, architecture type by year, and year by product within architecture type on 
soil chemical properties near the infiltrative surface (45-55 cm depth) from samples collected in 
2008 prior to effluent dosing and in 2011, after approximately 2.5 years of effluent dosing of 13 
absorption field products installed at the Bethel Heights Wastewater Treatment Facility, in 
northwest Arkansas. 
 
Soil Chemical 
Property 

 
      Type‡ 

 
Product (Type)

 
Year 

Type * 
Year 

Year * Product 
(Type) 

 --------------------------------  P  ---------------------------------- 
pH         NS† 0.001 < 0.001 NS NS 
Electrical 
Conductivity 

 
        NS 

 
NS 

 
< 0.001

 
NS 

 
NS 

Mehlich-3 extractable nutrient    
     P NS 0.010 0.006 NS NS 
     K NS NS NS NS NS 
     Ca NS < 0.001 NS NS NS 
     Mg NS NS 0.005 NS NS 
     S NS 0.003 NS NS NS 
     Na 0.036 NS < 0.001 NS NS 
     Fe 0.016 NS < 0.001 NS NS 
     Mn 0.022 0.017 0.002 NS NS 
     Zn NS NS 0.040 NS NS 
     Cu 0.040 0.005 0.002 0.004 NS 
‡ Absorption field product architecture type. 
† Non-significant at α = 0.05.
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A.               B.   

C.   D.  

E.                           F.    

G.                    H.   

I.   
 
Figure 2:1.  Onsite wastewater treatment system absorption field products installed at the Bethel 
Heights Wastewater Treatment Facility, in northwest Arkansas.  Perforated PVC pipe-and-gravel 
in trenches 30 cm, 46 cm and 61 cm (Products 10, 11, and 13, respectively) are represented in A.  
The perforated PVC pipe-and-tire-chip-aggregate product (Product 12) is shown in B.  Shown in 
C and D are the 41-cm-footprint chamber product (Product 4) and the 5.4-m-long, 61-cm-
footprint chamber product (Product 5), respectively.  The 31-cm- (Product 1) and 56-cm-
footprint  (Product 2) chamber products are represented in E.  The 4.4-m-long, 61-cm-footprint 
chamber product (Product 3) is shown in F.  The polystyrene aggregate double-bundle (Product 
9) and single-bundle (Product 8) are shown in G and H, respectively.  The gravel-less pipe 20- 
(Product 6) and 25-cm-diameter (Product 7) products are represented in I.   
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Figure 2:2. Aerial view of the Bethel Heights Wastewater Treatment Facility (BHWTF) and 
project area in Bethel Heights, AR.  Black lines denote the approximate location of the 13 
absorption field products. 

NN  
Pump shed 

Groundwater wells 
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Figure 2:3. Dowels used for measurement of biomat thickness within absorption field products at 
the Bethel Heights Wastewater Treatment Facility, in northwest Arkansas.  The dowel depicted 
in A is coated with the native light-brown soil with no biomat present, in contrast to the dowel 
depicted in B, which is coated with black biomat material.   

AA  B
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Figure 2:4. Depth to free water in four groundwater wells and precipitation measured on-site for 
2009, 2010, and 2011 where 13 absorption field products were monitored at the Bethel Heights 
Wastewater Treatment Facility in northwest Arkansas.  The horizontal dashed line at 91 cm 
indicates the threshold between wet- and dry-soil conditions, where the mean depth to 
groundwater of less than 91 cm was considered wet.   
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Figure 2:5.  Mean height of stored solution within each absorption field product and architecture type under dry- and wet-soil 
conditions.  The horizontal dashed line indicates the soil surface on the top of the trench. Different letters atop bars are significantly 
different at P < 0.05.  See Table 2:1 for product number key and individual product characteristics.
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Figure 2:6.  Mean solution storage by architecture type measured within products 
installed at the Bethel Heights Wastewater Treatment Facility in northwest Arkansas.  
Different letters atop bars are significantly different at P < 0.05.  C indicates chamber, GP 
indicates gravel-less pipe, PSA indicates polystyrene-aggregate, and PA indicates pipe-
and-aggregate architecture type.     
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Figure 2:7.  Biomat frequency as the percent of sample dates biomat was present for 
individual products installed at the Bethel Heights Wastewater Treatment Facility in 
northwest Arkansas.  Biomat was measured between May 2010 and January 2012 with a 
total of 81 sample dates.  See Table 2:1 for product number key and individual product 
characteristics.   
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Figure 2:8.  Mean thickness of biomat by architecture type measured within products 
installed at the Bethel Heights Wastewater Treatment Facility in northwest Arkansas.  
Different letters atop bars are significantly different at P < 0.05.  PSA indicates 
polystyrene-aggregate, C indicates chamber, GP indicates gravel-less pipe, and PA 
indicates pipe-and-aggregate architecture type.    
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Figure 2:9.  Mehlich-3 extractable nutrients from soil samples collected at the depth of 
the absorption-field product’s infiltrative surface (45-55 cm) at the Bethel Heights 
Wastewater Treatment Facility in northwest Arkansas in 2008 and after approximately 
2.5 years of effluent dosing in 2011.  Different letters atop bars are significantly different 
at P < 0.05.  Ca and Mg are shown at 1/10th actual concentration for purposes of scale.  
An asterisk atop columns indicates a difference in element concentration between sample 
years.   
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APPENDIX A  
 
Example SAS data program used to compare mean height of solution storage within 
products under wet and dry soil conditions.   
 
SAS Program: 
 
title 'Bethel Heights Water Storage Evaluation - 3-yr data set'; 
data soil; 
  length product $ 30 type $ 30; 
  infile 'SAS water storage.csv' firstobs = 2 delimiter = ","  
         truncover LRECL = 600; 
  input date $ condition $ type $ trench product $ height_cm; 
run; 
 
proc print data = soil; 
run; 
 
proc glm data = soil; 
  class type product condition; 
  model height_cm = type product(type) condition condition*type 
condition*product(type); 
  means condition condition*product(type) / lsd lines; 
*  means condition condition*product(type) / lsd lines alpha = 0.10; 
run; 
quit; 
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Mean height of solution storage data set. 
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1/31/09 wet chamber 6 ADS Bio 3 2 43.80 
1/31/09 wet chamber 10 ADS ARC 24 3 45.95 
1/31/09 wet chamber 11 Infiltrator EQ 24 4 31.60 
1/31/09 wet chamber 14 ADS Bio 2 1 13.76 
1/31/09 wet chamber 16 Infiltrator EQ 36 5 19.92 
1/31/09 wet poly 7 EZ Flow 1201P-GEO 8 46.46 
1/31/09 wet poly 8 EZ Flow 1202H-GEO 9 53.58 
1/31/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 20.81 
1/31/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 41.57 
1/31/09 wet pipe and ag 9 Pipe and Tire Chip 12 38.84 
1/31/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 28.30 
1/31/09 wet gravelless 3 ADS SB2 10 inch 7 29.51 
1/31/09 wet gravelless 5 ADS SB2 8 inch 6 38.84 
2/17/09 dry chamber 6 ADS Bio 3 2 0.00 
2/17/09 dry chamber 10 ADS ARC 24 3 0.00 
2/17/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
2/17/09 dry chamber 14 ADS Bio 2 1 7.67 
2/17/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
2/17/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
2/17/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
2/17/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
2/17/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
2/17/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
2/17/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
2/17/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
2/17/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
3/1/09 dry chamber 6 ADS Bio 3 2 0.00 
3/1/09 dry chamber 10 ADS ARC 24 3 0.00 
3/1/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/1/09 dry chamber 14 ADS Bio 2 1 0.00 
3/1/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/1/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
3/1/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/1/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/1/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
3/1/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
3/1/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/1/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
3/1/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
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3/12/09 dry chamber 6 ADS Bio 3 2 0.00 
3/12/09 dry chamber 10 ADS ARC 24 3 6.09 
3/12/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/12/09 dry chamber 14 ADS Bio 2 1 0.00 
3/12/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/12/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
3/12/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/12/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/12/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
3/12/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
3/12/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/12/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
3/12/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
3/27/09 wet chamber 6 ADS Bio 3 2 23.98 
3/27/09 wet chamber 10 ADS ARC 24 3 22.33 
3/27/09 wet chamber 11 Infiltrator EQ 24 4 18.65 
3/27/09 wet chamber 14 ADS Bio 2 1 2.34 
3/27/09 wet chamber 16 Infiltrator EQ 36 5 0.00 
3/27/09 wet poly 7 EZ Flow 1201P-GEO 8 28.30 
3/27/09 wet poly 8 EZ Flow 1202H-GEO 9 25.25 
3/27/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/27/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 20.24 
3/27/09 wet pipe and ag 9 Pipe and Tire Chip 12 29.70 
3/27/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 11.54 
3/27/09 wet gravelless 3 ADS SB2 10 inch 7 16.55 
3/27/09 wet gravelless 5 ADS SB2 8 inch 6 29.70 
4/11/09 dry chamber 6 ADS Bio 3 2 0.00 
4/11/09 dry chamber 10 ADS ARC 24 3 0.00 
4/11/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/11/09 dry chamber 14 ADS Bio 2 1 3.10 
4/11/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/11/09 dry poly 7 EZ Flow 1201P-GEO 8 4.56 
4/11/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
4/11/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/11/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.58 
4/11/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
4/11/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 1.90 
4/11/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/11/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
4/24/09 dry chamber 6 ADS Bio 3 2 0.00 
4/24/09 dry chamber 10 ADS ARC 24 3 2.28 
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4/24/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/24/09 dry chamber 14 ADS Bio 2 1 1.58 
4/24/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/24/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
4/24/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
4/24/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/24/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/24/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
4/24/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/24/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/24/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
5/3/09 wet chamber 6 ADS Bio 3 2 43.03 
5/3/09 wet chamber 10 ADS ARC 24 3 44.43 
5/3/09 wet chamber 11 Infiltrator EQ 24 4 44.56 
5/3/09 wet chamber 14 ADS Bio 2 1 27.09 
5/3/09 wet chamber 16 Infiltrator EQ 36 5 25.25 
5/3/09 wet poly 7 EZ Flow 1201P-GEO 8 22.09 
5/3/09 wet poly 8 EZ Flow 1202H-GEO 9 23.74 
5/3/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 28.05 
5/3/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 41.57 
5/3/09 wet pipe and ag 9 Pipe and Tire Chip 12 36.56 
5/3/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 34.78 
5/3/09 wet gravelless 3 ADS SB2 10 inch 7 37.89 
5/3/09 wet gravelless 5 ADS SB2 8 inch 6 36.56 

5/17/09 wet chamber 6 ADS Bio 3 2 0.00 
5/17/09 wet chamber 10 ADS ARC 24 3 2.28 
5/17/09 wet chamber 11 Infiltrator EQ 24 4 0.00 
5/17/09 wet chamber 14 ADS Bio 2 1 1.58 
5/17/09 wet chamber 16 Infiltrator EQ 36 5 0.00 
5/17/09 wet poly 7 EZ Flow 1201P-GEO 8 3.04 
5/17/09 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
5/17/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 2.02 
5/17/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 1.20 
5/17/09 wet pipe and ag 9 Pipe and Tire Chip 12 6.85 
5/17/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/17/09 wet gravelless 3 ADS SB2 10 inch 7 0.00 
5/17/09 wet gravelless 5 ADS SB2 8 inch 6 6.85 
5/30/09 dry chamber 6 ADS Bio 3 2 0.00 
5/30/09 dry chamber 10 ADS ARC 24 3 0.00 
5/30/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
5/30/09 dry chamber 14 ADS Bio 2 1 0.00 
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5/30/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
5/30/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
5/30/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
5/30/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
5/30/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
5/30/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
5/30/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/30/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
5/30/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
6/11/09 dry chamber 6 ADS Bio 3 2 0.00 
6/11/09 dry chamber 10 ADS ARC 24 3 0.00 
6/11/09 dry chamber 11 Infiltrator EQ 24 4 2.53 
6/11/09 dry chamber 14 ADS Bio 2 1 3.10 
6/11/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/11/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
6/11/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
6/11/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 2.02 
6/11/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
6/11/09 dry pipe and ag 9 Pipe and Tire Chip 12 3.80 
6/11/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 3.42 
6/11/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/11/09 dry gravelless 5 ADS SB2 8 inch 6 3.80 
6/14/09 wet chamber 6 ADS Bio 3 2 11.79 
6/14/09 wet chamber 10 ADS ARC 24 3 1.51 
6/14/09 wet chamber 11 Infiltrator EQ 24 4 5.70 
6/14/09 wet chamber 14 ADS Bio 2 1 1.58 
6/14/09 wet chamber 16 Infiltrator EQ 36 5 0.00 
6/14/09 wet poly 7 EZ Flow 1201P-GEO 8 0.00 
6/14/09 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
6/14/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 12.81 
6/14/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 8.43 
6/14/09 wet pipe and ag 9 Pipe and Tire Chip 12 15.23 
6/14/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 2.28 
6/14/09 wet gravelless 3 ADS SB2 10 inch 7 0.00 
6/14/09 wet gravelless 5 ADS SB2 8 inch 6 15.53 
7/3/09 dry chamber 6 ADS Bio 3 2 0.00 
7/3/09 dry chamber 10 ADS ARC 24 3 0.00 
7/3/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/3/09 dry chamber 14 ADS Bio 2 1 0.00 
7/3/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/3/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
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7/3/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
7/3/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/3/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/3/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
7/3/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/3/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
7/3/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 

7/17/09 dry chamber 6 ADS Bio 3 2 0.00 
7/17/09 dry chamber 10 ADS ARC 24 3 0.00 
7/17/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/17/09 dry chamber 14 ADS Bio 2 1 3.10 
7/17/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/17/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
7/17/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
7/17/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/17/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/17/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
7/17/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 1.90 
7/17/09 dry gravelless 3 ADS SB2 10 inch 7 4.69 
7/17/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/1/09 dry chamber 6 ADS Bio 3 2 0.00 
8/1/09 dry chamber 10 ADS ARC 24 3 0.00 
8/1/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/1/09 dry chamber 14 ADS Bio 2 1 2.34 
8/1/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/1/09 dry poly 7 EZ Flow 1201P-GEO 8 3.04 
8/1/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
8/1/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/1/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/1/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
8/1/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.28 
8/1/09 dry gravelless 3 ADS SB2 10 inch 7 7.03 
8/1/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 

8/14/09 dry chamber 6 ADS Bio 3 2 0.00 
8/14/09 dry chamber 10 ADS ARC 24 3 0.00 
8/14/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/14/09 dry chamber 14 ADS Bio 2 1 0.00 
8/14/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/14/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
8/14/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
8/14/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
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8/14/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/14/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
8/14/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/14/09 dry gravelless 3 ADS SB2 10 inch 7 7.03 
8/14/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/29/09 dry chamber 6 ADS Bio 3 2 0.00 
8/29/09 dry chamber 10 ADS ARC 24 3 0.00 
8/29/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/29/09 dry chamber 14 ADS Bio 2 1 0.00 
8/29/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/29/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
8/29/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
8/29/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/29/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/29/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
8/29/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/29/09 dry gravelless 3 ADS SB2 10 inch 7 0.00 
8/29/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
9/18/09 dry chamber 6 ADS Bio 3 2 0.00 
9/18/09 dry chamber 10 ADS ARC 24 3 0.00 
9/18/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/18/09 dry chamber 14 ADS Bio 2 1 0.00 
9/18/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/18/09 dry poly 7 EZ Flow 1201P-GEO 8 13.08 
9/18/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
9/18/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/18/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/18/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
9/18/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/18/09 dry gravelless 3 ADS SB2 10 inch 7 1.33 
9/18/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 

10/10/09 wet chamber 6 ADS Bio 3 2 40.77 
10/10/09 wet chamber 10 ADS ARC 24 3 36.58 
10/10/09 wet chamber 11 Infiltrator EQ 24 4 33.02 
10/10/09 wet chamber 14 ADS Bio 2 1 16.32 
10/10/09 wet chamber 16 Infiltrator EQ 36 5 11.11 
10/10/09 wet poly 7 EZ Flow 1201P-GEO 8 13.97 
10/10/09 wet poly 8 EZ Flow 1202H-GEO 9 17.40 
10/10/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 24.57 
10/10/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 35.24 
10/10/09 wet pipe and ag 9 Pipe and Tire Chip 12 39.12 
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10/10/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 27.43 
10/10/09 wet gravelless 3 ADS SB2 10 inch 7 29.27 
10/10/09 wet gravelless 5 ADS SB2 8 inch 6 35.81 
11/4/09 wet chamber 6 ADS Bio 3 2 17.53 
11/4/09 wet chamber 10 ADS ARC 24 3 0.00 
11/4/09 wet chamber 11 Infiltrator EQ 24 4 4.70 
11/4/09 wet chamber 14 ADS Bio 2 1 0.00 
11/4/09 wet chamber 16 Infiltrator EQ 36 5 0.00 
11/4/09 wet poly 7 EZ Flow 1201P-GEO 8 0.00 
11/4/09 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
11/4/09 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/4/09 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
11/4/09 wet pipe and ag 9 Pipe and Tire Chip 12 20.07 
11/4/09 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/4/09 wet gravelless 3 ADS SB2 10 inch 7 0.00 
11/4/09 wet gravelless 5 ADS SB2 8 inch 6 5.33 

11/14/09 dry chamber 6 ADS Bio 3 2 0.00 
11/14/09 dry chamber 10 ADS ARC 24 3 0.00 
11/14/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/14/09 dry chamber 14 ADS Bio 2 1 4.51 
11/14/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/14/09 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
11/14/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
11/14/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/14/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
11/14/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
11/14/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/14/09 dry gravelless 3 ADS SB2 10 inch 7 2.60 
11/14/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
12/20/09 dry chamber 6 ADS Bio 3 2 0.00 
12/20/09 dry chamber 10 ADS ARC 24 3 0.00 
12/20/09 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/20/09 dry chamber 14 ADS Bio 2 1 0.00 
12/20/09 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/20/09 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
12/20/09 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/20/09 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/20/09 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
12/20/09 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
12/20/09 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/20/09 dry gravelless 3 ADS SB2 10 inch 7 9.46 
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12/20/09 dry gravelless 5 ADS SB2 8 inch 6 0.00 
2/14/10 wet chamber 6 ADS Bio 3 2 24.08 
2/14/10 wet chamber 10 ADS ARC 24 3 20.50 
2/14/10 wet chamber 11 Infiltrator EQ 24 4 16.10 
2/14/10 wet chamber 14 ADS Bio 2 1 3.29 
2/14/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
2/14/10 wet poly 7 EZ Flow 1201P-GEO 8 13.11 
2/14/10 wet poly 8 EZ Flow 1202H-GEO 9 14.02 
2/14/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
2/14/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 10.63 
2/14/10 wet pipe and ag 9 Pipe and Tire Chip 12 23.42 
2/14/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 2.18 
2/14/10 wet gravelless 3 ADS SB2 10 inch 7 4.13 
2/14/10 wet gravelless 5 ADS SB2 8 inch 6 15.01 
2/27/10 wet chamber 6 ADS Bio 3 2 0.00 
2/27/10 wet chamber 10 ADS ARC 24 3 0.00 
2/27/10 wet chamber 11 Infiltrator EQ 24 4 0.00 
2/27/10 wet chamber 14 ADS Bio 2 1 0.00 
2/27/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
2/27/10 wet poly 7 EZ Flow 1201P-GEO 8 0.00 
2/27/10 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
2/27/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
2/27/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
2/27/10 wet pipe and ag 9 Pipe and Tire Chip 12 0.00 
2/27/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
2/27/10 wet gravelless 3 ADS SB2 10 inch 7 0.00 
2/27/10 wet gravelless 5 ADS SB2 8 inch 6 0.00 
3/15/10 dry chamber 6 ADS Bio 3 2 0.00 
3/15/10 dry chamber 10 ADS ARC 24 3 0.00 
3/15/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/15/10 dry chamber 14 ADS Bio 2 1 7.56 
3/15/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/15/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
3/15/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/15/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/15/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
3/15/10 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
3/15/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/15/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
3/15/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
4/2/10 wet chamber 6 ADS Bio 3 2 15.39 
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4/2/10 wet chamber 10 ADS ARC 24 3 0.00 
4/2/10 wet chamber 11 Infiltrator EQ 24 4 0.00 
4/2/10 wet chamber 14 ADS Bio 2 1 2.68 
4/2/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
4/2/10 wet poly 7 EZ Flow 1201P-GEO 8 0.00 
4/2/10 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
4/2/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/2/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/2/10 wet pipe and ag 9 Pipe and Tire Chip 12 17.15 
4/2/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/2/10 wet gravelless 3 ADS SB2 10 inch 7 0.00 
4/2/10 wet gravelless 5 ADS SB2 8 inch 6 7.09 

4/11/10 dry chamber 6 ADS Bio 3 2 0.00 
4/11/10 dry chamber 10 ADS ARC 24 3 0.00 
4/11/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/11/10 dry chamber 14 ADS Bio 2 1 0.00 
4/11/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/11/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
4/11/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
4/11/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/11/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/11/10 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
4/11/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/11/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/11/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
4/25/10 dry chamber 6 ADS Bio 3 2 0.00 
4/25/10 dry chamber 10 ADS ARC 24 3 0.00 
4/25/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/25/10 dry chamber 14 ADS Bio 2 1 0.00 
4/25/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/25/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
4/25/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
4/25/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/25/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/25/10 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
4/25/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/25/10 dry gravelless 3 ADS SB2 10 inch 7 1.88 
4/25/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
5/11/10 dry chamber 6 ADS Bio 3 2 10.06 
5/11/10 dry chamber 10 ADS ARC 24 3 0.00 
5/11/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
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5/11/10 dry chamber 14 ADS Bio 2 1 0.00 
5/11/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
5/11/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
5/11/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
5/11/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
5/11/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
5/11/10 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
5/11/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/11/10 dry gravelless 3 ADS SB2 10 inch 7 1.12 
5/11/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
5/17/10 dry chamber 6 ADS Bio 3 2 4.64 
5/17/10 dry chamber 10 ADS ARC 24 3 5.27 
5/17/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
5/17/10 dry chamber 14 ADS Bio 2 1 7.56 
5/17/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
5/17/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
5/17/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
5/17/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
5/17/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
5/17/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
5/17/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/17/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
5/17/10 dry gravelless 5 ADS SB2 8 inch 6 2.03 
5/23/10 wet chamber 6 ADS Bio 3 2 19.35 
5/23/10 wet chamber 10 ADS ARC 24 3 7.85 
5/23/10 wet chamber 11 Infiltrator EQ 24 4 0.00 
5/23/10 wet chamber 14 ADS Bio 2 1 0.00 
5/23/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
5/23/10 wet poly 7 EZ Flow 1201P-GEO 8 4.78 
5/23/10 wet poly 8 EZ Flow 1202H-GEO 9 7.47 
5/23/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
5/23/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
5/23/10 wet pipe and ag 9 Pipe and Tire Chip 12 36.37 
5/23/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/23/10 wet gravelless 3 ADS SB2 10 inch 7 0.00 
5/23/10 wet gravelless 5 ADS SB2 8 inch 6 14.71 
6/2/10 dry chamber 6 ADS Bio 3 2 0.00 
6/2/10 dry chamber 10 ADS ARC 24 3 27.81 
6/2/10 dry chamber 11 Infiltrator EQ 24 4 16.26 
6/2/10 dry chamber 14 ADS Bio 2 1 0.00 
6/2/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
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6/2/10 dry poly 7 EZ Flow 1201P-GEO 8 19.05 
6/2/10 dry poly 8 EZ Flow 1202H-GEO 9 27.05 
6/2/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/2/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 8.57 
6/2/10 dry pipe and ag 9 Pipe and Tire Chip 12 42.16 
6/2/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/2/10 dry gravelless 3 ADS SB2 10 inch 7 15.94 
6/2/10 dry gravelless 5 ADS SB2 8 inch 6 3.05 

6/15/10 dry chamber 6 ADS Bio 3 2 2.22 
6/15/10 dry chamber 10 ADS ARC 24 3 3.75 
6/15/10 dry chamber 11 Infiltrator EQ 24 4 0.51 
6/15/10 dry chamber 14 ADS Bio 2 1 2.60 
6/15/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/15/10 dry poly 7 EZ Flow 1201P-GEO 8 8.89 
6/15/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
6/15/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/15/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
6/15/10 dry pipe and ag 9 Pipe and Tire Chip 12 25.53 
6/15/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/15/10 dry gravelless 3 ADS SB2 10 inch 7 1.84 
6/15/10 dry gravelless 5 ADS SB2 8 inch 6 6.86 
6/22/10 dry chamber 6 ADS Bio 3 2 3.87 
6/22/10 dry chamber 10 ADS ARC 24 3 0.00 
6/22/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/22/10 dry chamber 14 ADS Bio 2 1 8.32 
6/22/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/22/10 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
6/22/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
6/22/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 21.27 
6/22/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 3.18 
6/22/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.19 
6/22/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/22/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/22/10 dry gravelless 5 ADS SB2 8 inch 6 1.40 
6/29/10 dry chamber 6 ADS Bio 3 2 3.87 
6/29/10 dry chamber 10 ADS ARC 24 3 3.75 
6/29/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/29/10 dry chamber 14 ADS Bio 2 1 7.56 
6/29/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/29/10 dry poly 7 EZ Flow 1201P-GEO 8 7.37 
6/29/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
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6/29/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/29/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
6/29/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
6/29/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/29/10 dry gravelless 3 ADS SB2 10 inch 7 10.60 
6/29/10 dry gravelless 5 ADS SB2 8 inch 6 4.95 
7/6/10 dry chamber 6 ADS Bio 3 2 12.26 
7/6/10 dry chamber 10 ADS ARC 24 3 3.75 
7/6/10 dry chamber 11 Infiltrator EQ 24 4 2.03 
7/6/10 dry chamber 14 ADS Bio 2 1 3.75 
7/6/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/6/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
7/6/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
7/6/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/6/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/6/10 dry pipe and ag 9 Pipe and Tire Chip 12 24.00 
7/6/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/6/10 dry gravelless 3 ADS SB2 10 inch 7 4.32 
7/6/10 dry gravelless 5 ADS SB2 8 inch 6 4.95 

7/13/10 wet chamber 6 ADS Bio 3 2 6.48 
7/13/10 wet chamber 10 ADS ARC 24 3 5.27 
7/13/10 wet chamber 11 Infiltrator EQ 24 4 2.79 
7/13/10 wet chamber 14 ADS Bio 2 1 7.94 
7/13/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
7/13/10 wet poly 7 EZ Flow 1201P-GEO 8 5.08 
7/13/10 wet poly 8 EZ Flow 1202H-GEO 9 1.78 
7/13/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/13/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/13/10 wet pipe and ag 9 Pipe and Tire Chip 12 28.45 
7/13/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
7/13/10 wet gravelless 3 ADS SB2 10 inch 7 0.00 
7/13/10 wet gravelless 5 ADS SB2 8 inch 6 0.00 
7/23/10 dry chamber 6 ADS Bio 3 2 14.86 
7/23/10 dry chamber 10 ADS ARC 24 3 7.24 
7/23/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/23/10 dry chamber 14 ADS Bio 2 1 0.00 
7/23/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/23/10 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
7/23/10 dry poly 8 EZ Flow 1202H-GEO 9 10.67 
7/23/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/23/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 



 

83 
 

Sa
m

pl
e 

D
at

e 

So
il 

C
on

di
tio

n 

A
rc

hi
te

ct
ur

e 
Ty

pe
 

 Tr
en

ch
 #

 

 Pr
od

uc
t 

N
am

e 
    Pr

od
uc

t #
 

H
ei

gh
t o

f 
St

or
ed

 
So

lu
tio

n 
(c

m
) 

7/23/10 dry pipe and ag 9 Pipe and Tire Chip 12 31.50 
7/23/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/23/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
7/23/10 dry gravelless 5 ADS SB2 8 inch 6 8.76 
7/27/10 dry chamber 6 ADS Bio 3 2 0.00 
7/27/10 dry chamber 10 ADS ARC 24 3 0.00 
7/27/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/27/10 dry chamber 14 ADS Bio 2 1 0.00 
7/27/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/27/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
7/27/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
7/27/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/27/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/27/10 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
7/27/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/27/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
7/27/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/3/10 dry chamber 6 ADS Bio 3 2 0.00 
8/3/10 dry chamber 10 ADS ARC 24 3 4.13 
8/3/10 dry chamber 11 Infiltrator EQ 24 4 2.03 
8/3/10 dry chamber 14 ADS Bio 2 1 0.00 
8/3/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/3/10 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
8/3/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
8/3/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 2.98 
8/3/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/3/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.57 
8/3/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/3/10 dry gravelless 3 ADS SB2 10 inch 7 1.27 
8/3/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

8/10/10 dry chamber 6 ADS Bio 3 2 0.00 
8/10/10 dry chamber 10 ADS ARC 24 3 4.51 
8/10/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/10/10 dry chamber 14 ADS Bio 2 1 2.22 
8/10/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/10/10 dry poly 7 EZ Flow 1201P-GEO 8 20.32 
8/10/10 dry poly 8 EZ Flow 1202H-GEO 9 0.25 
8/10/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/10/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/10/10 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
8/10/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
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8/10/10 dry gravelless 3 ADS SB2 10 inch 7 1.65 
8/10/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/15/10 dry chamber 6 ADS Bio 3 2 3.11 
8/15/10 dry chamber 10 ADS ARC 24 3 0.00 
8/15/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/15/10 dry chamber 14 ADS Bio 2 1 2.98 
8/15/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/15/10 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
8/15/10 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
8/15/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/15/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/15/10 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
8/15/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/15/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
8/15/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/25/10 dry chamber 6 ADS Bio 3 2 0.00 
8/25/10 dry chamber 10 ADS ARC 24 3 0.00 
8/25/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/25/10 dry chamber 14 ADS Bio 2 1 0.00 
8/25/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/25/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
8/25/10 dry poly 8 EZ Flow 1202H-GEO 9 2.54 
8/25/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/25/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/25/10 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
8/25/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/25/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
8/25/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
8/30/10 dry chamber 6 ADS Bio 3 2 0.00 
8/30/10 dry chamber 10 ADS ARC 24 3 8.32 
8/30/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/30/10 dry chamber 14 ADS Bio 2 1 0.00 
8/30/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/30/10 dry poly 7 EZ Flow 1201P-GEO 8 11.94 
8/30/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
8/30/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/30/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/30/10 dry pipe and ag 9 Pipe and Tire Chip 12 15.62 
8/30/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/30/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
8/30/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
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9/6/10 dry chamber 6 ADS Bio 3 2 0.00 
9/6/10 dry chamber 10 ADS ARC 24 3 14.80 
9/6/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/6/10 dry chamber 14 ADS Bio 2 1 0.00 
9/6/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/6/10 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
9/6/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
9/6/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/6/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/6/10 dry pipe and ag 9 Pipe and Tire Chip 12 14.48 
9/6/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/6/10 dry gravelless 3 ADS SB2 10 inch 7 7.37 
9/6/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

9/15/10 wet chamber 6 ADS Bio 3 2 0.00 
9/15/10 wet chamber 10 ADS ARC 24 3 9.84 
9/15/10 wet chamber 11 Infiltrator EQ 24 4 0.00 
9/15/10 wet chamber 14 ADS Bio 2 1 0.00 
9/15/10 wet chamber 16 Infiltrator EQ 36 5 0.00 
9/15/10 wet poly 7 EZ Flow 1201P-GEO 8 5.08 
9/15/10 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
9/15/10 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/15/10 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/15/10 wet pipe and ag 9 Pipe and Tire Chip 12 11.81 
9/15/10 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/15/10 wet gravelless 3 ADS SB2 10 inch 7 0.00 
9/15/10 wet gravelless 5 ADS SB2 8 inch 6 0.00 
9/20/10 dry chamber 6 ADS Bio 3 2 26.67 
9/20/10 dry chamber 10 ADS ARC 24 3 22.48 
9/20/10 dry chamber 11 Infiltrator EQ 24 4 15.49 
9/20/10 dry chamber 14 ADS Bio 2 1 12.89 
9/20/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/20/10 dry poly 7 EZ Flow 1201P-GEO 8 19.81 
9/20/10 dry poly 8 EZ Flow 1202H-GEO 9 17.53 
9/20/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/20/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 5.91 
9/20/10 dry pipe and ag 9 Pipe and Tire Chip 12 33.02 
9/20/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 4.95 
9/20/10 dry gravelless 3 ADS SB2 10 inch 7 10.22 
9/20/10 dry gravelless 5 ADS SB2 8 inch 6 19.05 
9/27/10 dry chamber 6 ADS Bio 3 2 0.00 
9/27/10 dry chamber 10 ADS ARC 24 3 12.89 
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9/27/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/27/10 dry chamber 14 ADS Bio 2 1 3.75 
9/27/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/27/10 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
9/27/10 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
9/27/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/27/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/27/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
9/27/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/27/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
9/27/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
10/6/10 dry chamber 6 ADS Bio 3 2 3.11 
10/6/10 dry chamber 10 ADS ARC 24 3 8.32 
10/6/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/6/10 dry chamber 14 ADS Bio 2 1 9.84 
10/6/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/6/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
10/6/10 dry poly 8 EZ Flow 1202H-GEO 9 2.16 
10/6/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/6/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.03 
10/6/10 dry pipe and ag 9 Pipe and Tire Chip 12 20.19 
10/6/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/6/10 dry gravelless 3 ADS SB2 10 inch 7 7.37 
10/6/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

10/13/10 dry chamber 6 ADS Bio 3 2 0.00 
10/13/10 dry chamber 10 ADS ARC 24 3 8.32 
10/13/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/13/10 dry chamber 14 ADS Bio 2 1 3.75 
10/13/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/13/10 dry poly 7 EZ Flow 1201P-GEO 8 5.46 
10/13/10 dry poly 8 EZ Flow 1202H-GEO 9 2.54 
10/13/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/13/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
10/13/10 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
10/13/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/13/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
10/13/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
10/20/10 dry chamber 6 ADS Bio 3 2 3.87 
10/20/10 dry chamber 10 ADS ARC 24 3 8.70 
10/20/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/20/10 dry chamber 14 ADS Bio 2 1 0.00 
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10/20/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/20/10 dry poly 7 EZ Flow 1201P-GEO 8 5.46 
10/20/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
10/20/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/20/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
10/20/10 dry pipe and ag 9 Pipe and Tire Chip 12 19.05 
10/20/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/20/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
10/20/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
10/27/10 dry chamber 6 ADS Bio 3 2 0.00 
10/27/10 dry chamber 10 ADS ARC 24 3 8.32 
10/27/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/27/10 dry chamber 14 ADS Bio 2 1 0.00 
10/27/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/27/10 dry poly 7 EZ Flow 1201P-GEO 8 5.46 
10/27/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
10/27/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/27/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
10/27/10 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
10/27/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/27/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
10/27/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
11/3/10 dry chamber 6 ADS Bio 3 2 0.00 
11/3/10 dry chamber 10 ADS ARC 24 3 0.00 
11/3/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/3/10 dry chamber 14 ADS Bio 2 1 0.00 
11/3/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/3/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
11/3/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
11/3/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/3/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.27 
11/3/10 dry pipe and ag 9 Pipe and Tire Chip 12 16.38 
11/3/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/3/10 dry gravelless 3 ADS SB2 10 inch 7 0.00 
11/3/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

11/10/10 dry chamber 6 ADS Bio 3 2 0.00 
11/10/10 dry chamber 10 ADS ARC 24 3 4.51 
11/10/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/10/10 dry chamber 14 ADS Bio 2 1 0.00 
11/10/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/10/10 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
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11/10/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
11/10/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/10/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
11/10/10 dry pipe and ag 9 Pipe and Tire Chip 12 15.62 
11/10/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/10/10 dry gravelless 3 ADS SB2 10 inch 7 2.03 
11/10/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
11/17/10 dry chamber 6 ADS Bio 3 2 4.25 
11/17/10 dry chamber 10 ADS ARC 24 3 0.00 
11/17/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/17/10 dry chamber 14 ADS Bio 2 1 3.75 
11/17/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/17/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
11/17/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
11/17/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/17/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
11/17/10 dry pipe and ag 9 Pipe and Tire Chip 12 14.86 
11/17/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/17/10 dry gravelless 3 ADS SB2 10 inch 7 3.37 
11/17/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
11/22/10 dry chamber 6 ADS Bio 3 2 6.16 
11/22/10 dry chamber 10 ADS ARC 24 3 7.94 
11/22/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/22/10 dry chamber 14 ADS Bio 2 1 5.27 
11/22/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/22/10 dry poly 7 EZ Flow 1201P-GEO 8 5.46 
11/22/10 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
11/22/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/22/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.03 
11/22/10 dry pipe and ag 9 Pipe and Tire Chip 12 13.72 
11/22/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/22/10 dry gravelless 3 ADS SB2 10 inch 7 4.13 
11/22/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
12/1/10 dry chamber 6 ADS Bio 3 2 0.00 
12/1/10 dry chamber 10 ADS ARC 24 3 6.79 
12/1/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/1/10 dry chamber 14 ADS Bio 2 1 9.08 
12/1/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/1/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
12/1/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/1/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
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12/1/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 3.18 
12/1/10 dry pipe and ag 9 Pipe and Tire Chip 12 0.00 
12/1/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/1/10 dry gravelless 3 ADS SB2 10 inch 7 10.99 
12/1/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
12/6/10 dry chamber 6 ADS Bio 3 2 0.00 
12/6/10 dry chamber 10 ADS ARC 24 3 4.51 
12/6/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/6/10 dry chamber 14 ADS Bio 2 1 3.75 
12/6/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/6/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
12/6/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/6/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/6/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
12/6/10 dry pipe and ag 9 Pipe and Tire Chip 12 11.81 
12/6/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/6/10 dry gravelless 3 ADS SB2 10 inch 7 6.03 
12/6/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

12/15/10 dry chamber 6 ADS Bio 3 2 4.64 
12/15/10 dry chamber 10 ADS ARC 24 3 8.32 
12/15/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/15/10 dry chamber 14 ADS Bio 2 1 0.00 
12/15/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/15/10 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
12/15/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/15/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/15/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
12/15/10 dry pipe and ag 9 Pipe and Tire Chip 12 11.81 
12/15/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/15/10 dry gravelless 3 ADS SB2 10 inch 7 2.98 
12/15/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
12/20/10 dry chamber 6 ADS Bio 3 2 0.00 
12/20/10 dry chamber 10 ADS ARC 24 3 8.32 
12/20/10 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/20/10 dry chamber 14 ADS Bio 2 1 8.32 
12/20/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/20/10 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
12/20/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/20/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/20/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 18.03 
12/20/10 dry pipe and ag 9 Pipe and Tire Chip 12 11.05 
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12/20/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/20/10 dry gravelless 3 ADS SB2 10 inch 7 6.41 
12/20/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 
12/27/10 dry chamber 6 ADS Bio 3 2 6.16 
12/27/10 dry chamber 10 ADS ARC 24 3 4.51 
12/27/10 dry chamber 11 Infiltrator EQ 24 4 2.03 
12/27/10 dry chamber 14 ADS Bio 2 1 3.75 
12/27/10 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/27/10 dry poly 7 EZ Flow 1201P-GEO 8 5.46 
12/27/10 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/27/10 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/27/10 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
12/27/10 dry pipe and ag 9 Pipe and Tire Chip 12 10.29 
12/27/10 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/27/10 dry gravelless 3 ADS SB2 10 inch 7 3.75 
12/27/10 dry gravelless 5 ADS SB2 8 inch 6 0.00 

1/3/11 dry chamber 6 ADS Bio 3 2 0.00 
1/3/11 dry chamber 10 ADS ARC 24 3 4.89 
1/3/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
1/3/11 dry chamber 14 ADS Bio 2 1 3.75 
1/3/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/3/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
1/3/11 dry poly 8 EZ Flow 1202H-GEO 9 2.54 
1/3/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/3/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
1/3/11 dry pipe and ag 9 Pipe and Tire Chip 12 10.29 
1/3/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/3/11 dry gravelless 3 ADS SB2 10 inch 7 6.41 
1/3/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 

1/11/11 dry chamber 6 ADS Bio 3 2 4.64 
1/11/11 dry chamber 10 ADS ARC 24 3 4.51 
1/11/11 dry chamber 11 Infiltrator EQ 24 4 11.68 
1/11/11 dry chamber 14 ADS Bio 2 1 15.56 
1/11/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/11/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
1/11/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
1/11/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/11/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
1/11/11 dry pipe and ag 9 Pipe and Tire Chip 12 9.53 
1/11/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/11/11 dry gravelless 3 ADS SB2 10 inch 7 7.56 
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1/11/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 
1/18/11 dry chamber 6 ADS Bio 3 2 0.00 
1/18/11 dry chamber 10 ADS ARC 24 3 9.84 
1/18/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
1/18/11 dry chamber 14 ADS Bio 2 1 3.75 
1/18/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/18/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
1/18/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
1/18/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/18/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
1/18/11 dry pipe and ag 9 Pipe and Tire Chip 12 8.76 
1/18/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/18/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
1/18/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 
1/24/11 dry chamber 6 ADS Bio 3 2 3.87 
1/24/11 dry chamber 10 ADS ARC 24 3 4.89 
1/24/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
1/24/11 dry chamber 14 ADS Bio 2 1 8.32 
1/24/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/24/11 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
1/24/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
1/24/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/24/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
1/24/11 dry pipe and ag 9 Pipe and Tire Chip 12 8.76 
1/24/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/24/11 dry gravelless 3 ADS SB2 10 inch 7 2.03 
1/24/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
3/1/11 dry chamber 6 ADS Bio 3 2 44.96 
3/1/11 dry chamber 10 ADS ARC 24 3 5.27 
3/1/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/1/11 dry chamber 14 ADS Bio 2 1 3.75 
3/1/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/1/11 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
3/1/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/1/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/1/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 12.00 
3/1/11 dry pipe and ag 9 Pipe and Tire Chip 12 7.24 
3/1/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/1/11 dry gravelless 3 ADS SB2 10 inch 7 2.03 
3/1/11 dry gravelless 5 ADS SB2 8 inch 6 41.53 
3/9/11 dry chamber 6 ADS Bio 3 2 6.54 
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3/9/11 dry chamber 10 ADS ARC 24 3 4.51 
3/9/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/9/11 dry chamber 14 ADS Bio 2 1 6.79 
3/9/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/9/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
3/9/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/9/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/9/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.41 
3/9/11 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
3/9/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/9/11 dry gravelless 3 ADS SB2 10 inch 7 0.51 
3/9/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 

3/18/11 dry chamber 6 ADS Bio 3 2 0.00 
3/18/11 dry chamber 10 ADS ARC 24 3 4.51 
3/18/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/18/11 dry chamber 14 ADS Bio 2 1 8.32 
3/18/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/18/11 dry poly 7 EZ Flow 1201P-GEO 8 4.70 
3/18/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/18/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/18/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.03 
3/18/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.19 
3/18/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/18/11 dry gravelless 3 ADS SB2 10 inch 7 0.51 
3/18/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 
3/30/11 dry chamber 6 ADS Bio 3 2 17.46 
3/30/11 dry chamber 10 ADS ARC 24 3 4.13 
3/30/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
3/30/11 dry chamber 14 ADS Bio 2 1 6.79 
3/30/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
3/30/11 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
3/30/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
3/30/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
3/30/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.27 
3/30/11 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
3/30/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
3/30/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
3/30/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 
4/5/11 dry chamber 6 ADS Bio 3 2 0.00 
4/5/11 dry chamber 10 ADS ARC 24 3 0.00 
4/5/11 dry chamber 11 Infiltrator EQ 24 4 0.00 



 

93 
 

Sa
m

pl
e 

D
at

e 

So
il 

C
on

di
tio

n 

A
rc

hi
te

ct
ur

e 
Ty

pe
 

 Tr
en

ch
 #

 

 Pr
od

uc
t 

N
am

e 
    Pr

od
uc

t #
 

H
ei

gh
t o

f 
St

or
ed

 
So

lu
tio

n 
(c

m
) 

4/5/11 dry chamber 14 ADS Bio 2 1 0.00 
4/5/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/5/11 dry poly 7 EZ Flow 1201P-GEO 8 4.70 
4/5/11 dry poly 8 EZ Flow 1202H-GEO 9 1.40 
4/5/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/5/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/5/11 dry pipe and ag 9 Pipe and Tire Chip 12 18.67 
4/5/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/5/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/5/11 dry gravelless 5 ADS SB2 8 inch 6 2.16 

4/13/11 dry chamber 6 ADS Bio 3 2 0.00 
4/13/11 dry chamber 10 ADS ARC 24 3 0.00 
4/13/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/13/11 dry chamber 14 ADS Bio 2 1 0.00 
4/13/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/13/11 dry poly 7 EZ Flow 1201P-GEO 8 7.75 
4/13/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
4/13/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/13/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/13/11 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
4/13/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/13/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/13/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 
4/20/11 dry chamber 6 ADS Bio 3 2 14.48 
4/20/11 dry chamber 10 ADS ARC 24 3 6.79 
4/20/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
4/20/11 dry chamber 14 ADS Bio 2 1 9.84 
4/20/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
4/20/11 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
4/20/11 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
4/20/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/20/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/20/11 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
4/20/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/20/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
4/20/11 dry gravelless 5 ADS SB2 8 inch 6 4.95 
4/29/11 wet chamber 6 ADS Bio 3 2 0.00 
4/29/11 wet chamber 10 ADS ARC 24 3 5.27 
4/29/11 wet chamber 11 Infiltrator EQ 24 4 0.00 
4/29/11 wet chamber 14 ADS Bio 2 1 6.79 
4/29/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
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4/29/11 wet poly 7 EZ Flow 1201P-GEO 8 8.13 
4/29/11 wet poly 8 EZ Flow 1202H-GEO 9 1.78 
4/29/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
4/29/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
4/29/11 wet pipe and ag 9 Pipe and Tire Chip 12 17.91 
4/29/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
4/29/11 wet gravelless 3 ADS SB2 10 inch 7 1.27 
4/29/11 wet gravelless 5 ADS SB2 8 inch 6 0.00 
5/4/11 wet chamber 6 ADS Bio 3 2 49.53 
5/4/11 wet chamber 10 ADS ARC 24 3 24.77 
5/4/11 wet chamber 11 Infiltrator EQ 24 4 17.78 
5/4/11 wet chamber 14 ADS Bio 2 1 3.75 
5/4/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
5/4/11 wet poly 7 EZ Flow 1201P-GEO 8 48.77 
5/4/11 wet poly 8 EZ Flow 1202H-GEO 9 32.77 
5/4/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 8.19 
5/4/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 42.48 
5/4/11 wet pipe and ag 9 Pipe and Tire Chip 12 34.54 
5/4/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 5.33 
5/4/11 wet gravelless 3 ADS SB2 10 inch 7 21.65 
5/4/11 wet gravelless 5 ADS SB2 8 inch 6 47.63 

5/10/11 wet chamber 6 ADS Bio 3 2 48.01 
5/10/11 wet chamber 10 ADS ARC 24 3 16.38 
5/10/11 wet chamber 11 Infiltrator EQ 24 4 8.26 
5/10/11 wet chamber 14 ADS Bio 2 1 3.75 
5/10/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
5/10/11 wet poly 7 EZ Flow 1201P-GEO 8 12.95 
5/10/11 wet poly 8 EZ Flow 1202H-GEO 9 13.72 
5/10/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
5/10/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 12.00 
5/10/11 wet pipe and ag 9 Pipe and Tire Chip 12 29.97 
5/10/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
5/10/11 wet gravelless 3 ADS SB2 10 inch 7 1.84 
5/10/11 wet gravelless 5 ADS SB2 8 inch 6 40.77 
5/24/11 wet chamber 6 ADS Bio 3 2 48.77 
5/24/11 wet chamber 10 ADS ARC 24 3 52.58 
5/24/11 wet chamber 11 Infiltrator EQ 24 4 52.07 
5/24/11 wet chamber 14 ADS Bio 2 1 34.61 
5/24/11 wet chamber 16 Infiltrator EQ 36 5 27.11 
5/24/11 wet poly 7 EZ Flow 1201P-GEO 8 51.05 
5/24/11 wet poly 8 EZ Flow 1202H-GEO 9 53.34 
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5/24/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 48.20 
5/24/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 43.62 
5/24/11 wet pipe and ag 9 Pipe and Tire Chip 12 55.88 
5/24/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 38.10 
5/24/11 wet gravelless 3 ADS SB2 10 inch 7 40.32 
5/24/11 wet gravelless 5 ADS SB2 8 inch 6 46.86 
6/1/11 dry chamber 6 ADS Bio 3 2 17.53 
6/1/11 dry chamber 10 ADS ARC 24 3 3.75 
6/1/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/1/11 dry chamber 14 ADS Bio 2 1 3.75 
6/1/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/1/11 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
6/1/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
6/1/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/1/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
6/1/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
6/1/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/1/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/1/11 dry gravelless 5 ADS SB2 8 inch 6 7.24 
6/6/11 dry chamber 6 ADS Bio 3 2 24.77 
6/6/11 dry chamber 10 ADS ARC 24 3 7.56 
6/6/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/6/11 dry chamber 14 ADS Bio 2 1 10.60 
6/6/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/6/11 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
6/6/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
6/6/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/6/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
6/6/11 dry pipe and ag 9 Pipe and Tire Chip 12 21.34 
6/6/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/6/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/6/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 

6/13/11 dry chamber 6 ADS Bio 3 2 6.16 
6/13/11 dry chamber 10 ADS ARC 24 3 5.27 
6/13/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/13/11 dry chamber 14 ADS Bio 2 1 9.84 
6/13/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/13/11 dry poly 7 EZ Flow 1201P-GEO 8 11.18 
6/13/11 dry poly 8 EZ Flow 1202H-GEO 9 4.83 
6/13/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/13/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
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6/13/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.19 
6/13/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/13/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/13/11 dry gravelless 5 ADS SB2 8 inch 6 4.95 
6/20/11 dry chamber 6 ADS Bio 3 2 4.64 
6/20/11 dry chamber 10 ADS ARC 24 3 8.32 
6/20/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/20/11 dry chamber 14 ADS Bio 2 1 3.75 
6/20/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/20/11 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
6/20/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
6/20/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/20/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
6/20/11 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
6/20/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
6/20/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/20/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
6/28/11 dry chamber 6 ADS Bio 3 2 6.16 
6/28/11 dry chamber 10 ADS ARC 24 3 8.32 
6/28/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
6/28/11 dry chamber 14 ADS Bio 2 1 0.00 
6/28/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
6/28/11 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
6/28/11 dry poly 8 EZ Flow 1202H-GEO 9 7.11 
6/28/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
6/28/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
6/28/11 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
6/28/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
6/28/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
6/28/11 dry gravelless 5 ADS SB2 8 inch 6 4.45 
7/4/11 dry chamber 6 ADS Bio 3 2 4.64 
7/4/11 dry chamber 10 ADS ARC 24 3 3.75 
7/4/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/4/11 dry chamber 14 ADS Bio 2 1 11.37 
7/4/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/4/11 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
7/4/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
7/4/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/4/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.03 
7/4/11 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
7/4/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 3.56 
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7/4/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
7/4/11 dry gravelless 5 ADS SB2 8 inch 6 6.48 

7/12/11 dry chamber 6 ADS Bio 3 2 4.64 
7/12/11 dry chamber 10 ADS ARC 24 3 5.27 
7/12/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/12/11 dry chamber 14 ADS Bio 2 1 2.98 
7/12/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/12/11 dry poly 7 EZ Flow 1201P-GEO 8 7.37 
7/12/11 dry poly 8 EZ Flow 1202H-GEO 9 5.59 
7/12/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/12/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.27 
7/12/11 dry pipe and ag 9 Pipe and Tire Chip 12 16.38 
7/12/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/12/11 dry gravelless 3 ADS SB2 10 inch 7 8.89 
7/12/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
7/19/11 dry chamber 6 ADS Bio 3 2 4.64 
7/19/11 dry chamber 10 ADS ARC 24 3 5.27 
7/19/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/19/11 dry chamber 14 ADS Bio 2 1 3.75 
7/19/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/19/11 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
7/19/11 dry poly 8 EZ Flow 1202H-GEO 9 2.16 
7/19/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/19/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
7/19/11 dry pipe and ag 9 Pipe and Tire Chip 12 16.76 
7/19/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
7/19/11 dry gravelless 3 ADS SB2 10 inch 7 10.99 
7/19/11 dry gravelless 5 ADS SB2 8 inch 6 4.95 
7/28/11 dry chamber 6 ADS Bio 3 2 3.87 
7/28/11 dry chamber 10 ADS ARC 24 3 0.00 
7/28/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
7/28/11 dry chamber 14 ADS Bio 2 1 8.32 
7/28/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
7/28/11 dry poly 7 EZ Flow 1201P-GEO 8 8.89 
7/28/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
7/28/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
7/28/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
7/28/11 dry pipe and ag 9 Pipe and Tire Chip 12 14.86 
7/28/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
7/28/11 dry gravelless 3 ADS SB2 10 inch 7 10.41 
7/28/11 dry gravelless 5 ADS SB2 8 inch 6 4.45 



 

98 
 

Sa
m

pl
e 

D
at

e 

So
il 

C
on

di
tio

n 

A
rc

hi
te

ct
ur

e 
Ty

pe
 

 Tr
en

ch
 #

 

 Pr
od

uc
t 

N
am

e 
    Pr

od
uc

t #
 

H
ei

gh
t o

f 
St

or
ed

 
So

lu
tio

n 
(c

m
) 

8/3/11 dry chamber 6 ADS Bio 3 2 3.11 
8/3/11 dry chamber 10 ADS ARC 24 3 5.27 
8/3/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/3/11 dry chamber 14 ADS Bio 2 1 4.13 
8/3/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/3/11 dry poly 7 EZ Flow 1201P-GEO 8 9.65 
8/3/11 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
8/3/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/3/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/3/11 dry pipe and ag 9 Pipe and Tire Chip 12 13.34 
8/3/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/3/11 dry gravelless 3 ADS SB2 10 inch 7 2.03 
8/3/11 dry gravelless 5 ADS SB2 8 inch 6 0.00 

8/11/11 dry chamber 6 ADS Bio 3 2 15.18 
8/11/11 dry chamber 10 ADS ARC 24 3 4.51 
8/11/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/11/11 dry chamber 14 ADS Bio 2 1 8.32 
8/11/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/11/11 dry poly 7 EZ Flow 1201P-GEO 8 17.53 
8/11/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
8/11/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/11/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/11/11 dry pipe and ag 9 Pipe and Tire Chip 12 11.81 
8/11/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/11/11 dry gravelless 3 ADS SB2 10 inch 7 3.37 
8/11/11 dry gravelless 5 ADS SB2 8 inch 6 14.86 
8/16/11 dry chamber 6 ADS Bio 3 2 7.30 
8/16/11 dry chamber 10 ADS ARC 24 3 2.60 
8/16/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/16/11 dry chamber 14 ADS Bio 2 1 3.75 
8/16/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/16/11 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
8/16/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
8/16/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/16/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/16/11 dry pipe and ag 9 Pipe and Tire Chip 12 11.05 
8/16/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
8/16/11 dry gravelless 3 ADS SB2 10 inch 7 0.00 
8/16/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
8/25/11 dry chamber 6 ADS Bio 3 2 12.26 
8/25/11 dry chamber 10 ADS ARC 24 3 8.32 
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8/25/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
8/25/11 dry chamber 14 ADS Bio 2 1 7.56 
8/25/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
8/25/11 dry poly 7 EZ Flow 1201P-GEO 8 11.18 
8/25/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
8/25/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
8/25/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
8/25/11 dry pipe and ag 9 Pipe and Tire Chip 12 11.81 
8/25/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
8/25/11 dry gravelless 3 ADS SB2 10 inch 7 14.03 
8/25/11 dry gravelless 5 ADS SB2 8 inch 6 3.68 
9/1/11 dry chamber 6 ADS Bio 3 2 8.45 
9/1/11 dry chamber 10 ADS ARC 24 3 3.75 
9/1/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/1/11 dry chamber 14 ADS Bio 2 1 11.37 
9/1/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/1/11 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
9/1/11 dry poly 8 EZ Flow 1202H-GEO 9 3.68 
9/1/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/1/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/1/11 dry pipe and ag 9 Pipe and Tire Chip 12 10.29 
9/1/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/1/11 dry gravelless 3 ADS SB2 10 inch 7 9.08 
9/1/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
9/8/11 dry chamber 6 ADS Bio 3 2 12.26 
9/8/11 dry chamber 10 ADS ARC 24 3 3.75 
9/8/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/8/11 dry chamber 14 ADS Bio 2 1 3.75 
9/8/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/8/11 dry poly 7 EZ Flow 1201P-GEO 8 6.60 
9/8/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
9/8/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/8/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/8/11 dry pipe and ag 9 Pipe and Tire Chip 12 11.43 
9/8/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
9/8/11 dry gravelless 3 ADS SB2 10 inch 7 7.56 
9/8/11 dry gravelless 5 ADS SB2 8 inch 6 2.16 

9/15/11 dry chamber 6 ADS Bio 3 2 3.11 
9/15/11 dry chamber 10 ADS ARC 24 3 8.32 
9/15/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/15/11 dry chamber 14 ADS Bio 2 1 6.79 
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9/15/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/15/11 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
9/15/11 dry poly 8 EZ Flow 1202H-GEO 9 5.59 
9/15/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/15/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/15/11 dry pipe and ag 9 Pipe and Tire Chip 12 8.76 
9/15/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/15/11 dry gravelless 3 ADS SB2 10 inch 7 3.37 
9/15/11 dry gravelless 5 ADS SB2 8 inch 6 2.54 
9/23/11 wet chamber 6 ADS Bio 3 2 9.84 
9/23/11 wet chamber 10 ADS ARC 24 3 5.27 
9/23/11 wet chamber 11 Infiltrator EQ 24 4 0.00 
9/23/11 wet chamber 14 ADS Bio 2 1 7.56 
9/23/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
9/23/11 wet poly 7 EZ Flow 1201P-GEO 8 6.60 
9/23/11 wet poly 8 EZ Flow 1202H-GEO 9 7.62 
9/23/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/23/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/23/11 wet pipe and ag 9 Pipe and Tire Chip 12 0.00 
9/23/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/23/11 wet gravelless 3 ADS SB2 10 inch 7 12.51 
9/23/11 wet gravelless 5 ADS SB2 8 inch 6 2.16 
9/29/11 dry chamber 6 ADS Bio 3 2 3.11 
9/29/11 dry chamber 10 ADS ARC 24 3 5.27 
9/29/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
9/29/11 dry chamber 14 ADS Bio 2 1 3.75 
9/29/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
9/29/11 dry poly 7 EZ Flow 1201P-GEO 8 0.00 
9/29/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
9/29/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
9/29/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 0.00 
9/29/11 dry pipe and ag 9 Pipe and Tire Chip 12 9.53 
9/29/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
9/29/11 dry gravelless 3 ADS SB2 10 inch 7 0.95 
9/29/11 dry gravelless 5 ADS SB2 8 inch 6 2.54 
10/6/11 dry chamber 6 ADS Bio 3 2 3.11 
10/6/11 dry chamber 10 ADS ARC 24 3 3.75 
10/6/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/6/11 dry chamber 14 ADS Bio 2 1 6.79 
10/6/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/6/11 dry poly 7 EZ Flow 1201P-GEO 8 8.89 
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10/6/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
10/6/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/6/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
10/6/11 dry pipe and ag 9 Pipe and Tire Chip 12 8.76 
10/6/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/6/11 dry gravelless 3 ADS SB2 10 inch 7 4.89 
10/6/11 dry gravelless 5 ADS SB2 8 inch 6 4.19 

10/15/11 dry chamber 6 ADS Bio 3 2 3.87 
10/15/11 dry chamber 10 ADS ARC 24 3 5.27 
10/15/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/15/11 dry chamber 14 ADS Bio 2 1 3.75 
10/15/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/15/11 dry poly 7 EZ Flow 1201P-GEO 8 4.32 
10/15/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
10/15/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/15/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
10/15/11 dry pipe and ag 9 Pipe and Tire Chip 12 9.53 
10/15/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/15/11 dry gravelless 3 ADS SB2 10 inch 7 10.99 
10/15/11 dry gravelless 5 ADS SB2 8 inch 6 7.24 
10/20/11 dry chamber 6 ADS Bio 3 2 4.64 
10/20/11 dry chamber 10 ADS ARC 24 3 3.75 
10/20/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/20/11 dry chamber 14 ADS Bio 2 1 8.32 
10/20/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/20/11 dry poly 7 EZ Flow 1201P-GEO 8 6.60 
10/20/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
10/20/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
10/20/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
10/20/11 dry pipe and ag 9 Pipe and Tire Chip 12 8.00 
10/20/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
10/20/11 dry gravelless 3 ADS SB2 10 inch 7 4.13 
10/20/11 dry gravelless 5 ADS SB2 8 inch 6 2.16 
10/28/11 dry chamber 6 ADS Bio 3 2 8.32 
10/28/11 dry chamber 10 ADS ARC 24 3 3.75 
10/28/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
10/28/11 dry chamber 14 ADS Bio 2 1 7.56 
10/28/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
10/28/11 dry poly 7 EZ Flow 1201P-GEO 8 6.60 
10/28/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
10/28/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
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10/28/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 3.11 
10/28/11 dry pipe and ag 9 Pipe and Tire Chip 12 7.24 
10/28/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
10/28/11 dry gravelless 3 ADS SB2 10 inch 7 16.32 
10/28/11 dry gravelless 5 ADS SB2 8 inch 6 4.19 
11/4/11 dry chamber 6 ADS Bio 3 2 7.68 
11/4/11 dry chamber 10 ADS ARC 24 3 7.56 
11/4/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/4/11 dry chamber 14 ADS Bio 2 1 2.22 
11/4/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/4/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
11/4/11 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
11/4/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/4/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.27 
11/4/11 dry pipe and ag 9 Pipe and Tire Chip 12 7.24 
11/4/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/4/11 dry gravelless 3 ADS SB2 10 inch 7 7.56 
11/4/11 dry gravelless 5 ADS SB2 8 inch 6 3.43 

11/11/11 wet chamber 6 ADS Bio 3 2 21.34 
11/11/11 wet chamber 10 ADS ARC 24 3 16.38 
11/11/11 wet chamber 11 Infiltrator EQ 24 4 2.79 
11/11/11 wet chamber 14 ADS Bio 2 1 2.22 
11/11/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
11/11/11 wet poly 7 EZ Flow 1201P-GEO 8 11.43 
11/11/11 wet poly 8 EZ Flow 1202H-GEO 9 9.91 
11/11/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/11/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 7.05 
11/11/11 wet pipe and ag 9 Pipe and Tire Chip 12 26.92 
11/11/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/11/11 wet gravelless 3 ADS SB2 10 inch 7 3.75 
11/11/11 wet gravelless 5 ADS SB2 8 inch 6 11.81 
11/18/11 dry chamber 6 ADS Bio 3 2 0.00 
11/18/11 dry chamber 10 ADS ARC 24 3 3.75 
11/18/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
11/18/11 dry chamber 14 ADS Bio 2 1 5.27 
11/18/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
11/18/11 dry poly 7 EZ Flow 1201P-GEO 8 8.13 
11/18/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
11/18/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/18/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 3.56 
11/18/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
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11/18/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/18/11 dry gravelless 3 ADS SB2 10 inch 7 14.41 
11/18/11 dry gravelless 5 ADS SB2 8 inch 6 2.92 
11/27/11 wet chamber 6 ADS Bio 3 2 13.34 
11/27/11 wet chamber 10 ADS ARC 24 3 7.18 
11/27/11 wet chamber 11 Infiltrator EQ 24 4 0.00 
11/27/11 wet chamber 14 ADS Bio 2 1 0.00 
11/27/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
11/27/11 wet poly 7 EZ Flow 1201P-GEO 8 15.49 
11/27/11 wet poly 8 EZ Flow 1202H-GEO 9 0.00 
11/27/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
11/27/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 3.11 
11/27/11 wet pipe and ag 9 Pipe and Tire Chip 12 25.15 
11/27/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
11/27/11 wet gravelless 3 ADS SB2 10 inch 7 3.75 
11/27/11 wet gravelless 5 ADS SB2 8 inch 6 2.41 
12/4/11 wet chamber 6 ADS Bio 3 2 39.62 
12/4/11 wet chamber 10 ADS ARC 24 3 13.34 
12/4/11 wet chamber 11 Infiltrator EQ 24 4 13.97 
12/4/11 wet chamber 14 ADS Bio 2 1 0.00 
12/4/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
12/4/11 wet poly 7 EZ Flow 1201P-GEO 8 18.29 
12/4/11 wet poly 8 EZ Flow 1202H-GEO 9 13.34 
12/4/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 4.00 
12/4/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 24.19 
12/4/11 wet pipe and ag 9 Pipe and Tire Chip 12 26.54 
12/4/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 2.03 
12/4/11 wet gravelless 3 ADS SB2 10 inch 7 0.00 
12/4/11 wet gravelless 5 ADS SB2 8 inch 6 26.29 

12/12/11 dry chamber 6 ADS Bio 3 2 3.75 
12/12/11 dry chamber 10 ADS ARC 24 3 4.89 
12/12/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/12/11 dry chamber 14 ADS Bio 2 1 3.37 
12/12/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/12/11 dry poly 7 EZ Flow 1201P-GEO 8 5.84 
12/12/11 dry poly 8 EZ Flow 1202H-GEO 9 0.00 
12/12/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/12/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 3.56 
12/12/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.19 
12/12/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/12/11 dry gravelless 3 ADS SB2 10 inch 7 2.98 
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12/12/11 dry gravelless 5 ADS SB2 8 inch 6 3.81 
12/19/11 wet chamber 6 ADS Bio 3 2 14.48 
12/19/11 wet chamber 10 ADS ARC 24 3 0.00 
12/19/11 wet chamber 11 Infiltrator EQ 24 4 0.00 
12/19/11 wet chamber 14 ADS Bio 2 1 0.00 
12/19/11 wet chamber 16 Infiltrator EQ 36 5 0.00 
12/19/11 wet poly 7 EZ Flow 1201P-GEO 8 6.60 
12/19/11 wet poly 8 EZ Flow 1202H-GEO 9 1.02 
12/19/11 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/19/11 wet pipe and ag 4 Pipe and Gravel 46 cm 11 2.79 
12/19/11 wet pipe and ag 9 Pipe and Tire Chip 12 25.91 
12/19/11 wet pipe and ag 12 Pipe and Gravel 61 cm 13 1.27 
12/19/11 wet gravelless 3 ADS SB2 10 inch 7 3.37 
12/19/11 wet gravelless 5 ADS SB2 8 inch 6 4.19 
12/31/11 dry chamber 6 ADS Bio 3 2 0.00 
12/31/11 dry chamber 10 ADS ARC 24 3 3.75 
12/31/11 dry chamber 11 Infiltrator EQ 24 4 0.00 
12/31/11 dry chamber 14 ADS Bio 2 1 0.00 
12/31/11 dry chamber 16 Infiltrator EQ 36 5 0.00 
12/31/11 dry poly 7 EZ Flow 1201P-GEO 8 6.99 
12/31/11 dry poly 8 EZ Flow 1202H-GEO 9 1.78 
12/31/11 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
12/31/11 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.41 
12/31/11 dry pipe and ag 9 Pipe and Tire Chip 12 20.96 
12/31/11 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
12/31/11 dry gravelless 3 ADS SB2 10 inch 7 2.41 
12/31/11 dry gravelless 5 ADS SB2 8 inch 6 3.05 
1/14/12 dry chamber 6 ADS Bio 3 2 3.75 
1/14/12 dry chamber 10 ADS ARC 24 3 3.75 
1/14/12 dry chamber 11 Infiltrator EQ 24 4 3.56 
1/14/12 dry chamber 14 ADS Bio 2 1 0.00 
1/14/12 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/14/12 dry poly 7 EZ Flow 1201P-GEO 8 5.08 
1/14/12 dry poly 8 EZ Flow 1202H-GEO 9 3.30 
1/14/12 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/14/12 dry pipe and ag 4 Pipe and Gravel 46 cm 11 2.03 
1/14/12 dry pipe and ag 9 Pipe and Tire Chip 12 19.43 
1/14/12 dry pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/14/12 dry gravelless 3 ADS SB2 10 inch 7 2.98 
1/14/12 dry gravelless 5 ADS SB2 8 inch 6 3.81 
1/23/12 dry chamber 6 ADS Bio 3 2 0.00 
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1/23/12 dry chamber 10 ADS ARC 24 3 0.00 
1/23/12 dry chamber 11 Infiltrator EQ 24 4 0.00 
1/23/12 dry chamber 14 ADS Bio 2 1 7.56 
1/23/12 dry chamber 16 Infiltrator EQ 36 5 0.00 
1/23/12 dry poly 7 EZ Flow 1201P-GEO 8 6.22 
1/23/12 dry poly 8 EZ Flow 1202H-GEO 9 2.16 
1/23/12 dry pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/23/12 dry pipe and ag 4 Pipe and Gravel 46 cm 11 1.65 
1/23/12 dry pipe and ag 9 Pipe and Tire Chip 12 17.91 
1/23/12 dry pipe and ag 12 Pipe and Gravel 61 cm 13 2.41 
1/23/12 dry gravelless 3 ADS SB2 10 inch 7 6.41 
1/23/12 dry gravelless 5 ADS SB2 8 inch 6 4.95 
1/31/12 wet chamber 6 ADS Bio 3 2 13.34 
1/31/12 wet chamber 10 ADS ARC 24 3 7.56 
1/31/12 wet chamber 11 Infiltrator EQ 24 4 0.00 
1/31/12 wet chamber 14 ADS Bio 2 1 0.00 
1/31/12 wet chamber 16 Infiltrator EQ 36 5 0.00 
1/31/12 wet poly 7 EZ Flow 1201P-GEO 8 7.75 
1/31/12 wet poly 8 EZ Flow 1202H-GEO 9 1.78 
1/31/12 wet pipe and ag 2 Pipe and Gravel 30 cm 10 0.00 
1/31/12 wet pipe and ag 4 Pipe and Gravel 46 cm 11 3.56 
1/31/12 wet pipe and ag 9 Pipe and Tire Chip 12 21.72 
1/31/12 wet pipe and ag 12 Pipe and Gravel 61 cm 13 0.00 
1/31/12 wet gravelless 3 ADS SB2 10 inch 7 2.98 
1/31/12 wet gravelless 5 ADS SB2 8 inch 6 6.10 
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APPENDIX B 
Example SAS program used to compare means of biomat thickness for architecture type 
and product and biomat thickness data set. 
 
SAS Program: 
title 'Bethel Heights Biomat Evaluation'; 
data soil; 
  length product $ 12 type $ 15; 
  infile 'SAS biomat.csv' firstobs = 2 delimiter = ","  
         truncover LRECL = 600; 
  input date $ type $ trench product $ biomat_cm; 
run; 
 
proc print data = soil; 
run; 
 
proc glm data = soil; 
  class type product; 
  model biomat_cm = type product(type); 
  means type product(type) / lsd lines; 
*  means type product(type) / lsd lines alpha = 0.10; 
run; 
quit; 
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6-May-10 126 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-May-10 126 gravelless 3 ADS SB2 10 inch 0.0 
6-May-10 126 pipe and ag 4 Pipe and Gravel 46 cm 10.2 
6-May-10 126 gravelless 5 ADS SB2 8 inch 0.0 
6-May-10 126 chamber 6 ADS Bio 3 15.2 
6-May-10 126 poly 7 EZ Flow 1201P-GEO 22.9 
6-May-10 126 poly 8 EZ Flow 1202H-GEO 7.6 
6-May-10 126 pipe and ag 9 Pipe and Tire Chip 0.0 
6-May-10 126 chamber 10 ADS ARC 24 10.2 
6-May-10 126 chamber 11 Infiltrator EQ 24 0.0 
6-May-10 126 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
6-May-10 126 chamber 14 ADS Bio 2 7.6 
6-May-10 126 chamber 16 Infiltrator EQ 36 0.0 

23-May-10 143 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
23-May-10 143 gravelless 3 ADS SB2 10 inch 1.7 
23-May-10 143 pipe and ag 4 Pipe and Gravel 46 cm 2.0 
23-May-10 143 gravelless 5 ADS SB2 8 inch 0.0 
23-May-10 143 chamber 6 ADS Bio 3 1.5 
23-May-10 143 poly 7 EZ Flow 1201P-GEO 1.9 
23-May-10 143 poly 8 EZ Flow 1202H-GEO 2.1 
23-May-10 143 pipe and ag 9 Pipe and Tire Chip 0.0 
23-May-10 143 chamber 10 ADS ARC 24 4.1 
23-May-10 143 chamber 11 Infiltrator EQ 24 3.2 
23-May-10 143 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
23-May-10 143 chamber 14 ADS Bio 2 2.6 
23-May-10 143 chamber 16 Infiltrator EQ 36 0.0 

2-Jun-10 153 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
2-Jun-10 153 gravelless 3 ADS SB2 10 inch 0.0 
2-Jun-10 153 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
2-Jun-10 153 gravelless 5 ADS SB2 8 inch 0.0 
2-Jun-10 153 chamber 6 ADS Bio 3 3.8 
2-Jun-10 153 poly 7 EZ Flow 1201P-GEO 7.6 
2-Jun-10 153 poly 8 EZ Flow 1202H-GEO 2.5 
2-Jun-10 153 pipe and ag 9 Pipe and Tire Chip 1.3 
2-Jun-10 153 chamber 10 ADS ARC 24 3.2 
2-Jun-10 153 chamber 11 Infiltrator EQ 24 0.0 
2-Jun-10 153 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
2-Jun-10 153 chamber 14 ADS Bio 2 3.8 
2-Jun-10 153 chamber 16 Infiltrator EQ 36 0.0 

15-Jun-10 166 pipe and ag 2 Pipe and Gravel 30 cm 3.8 
15-Jun-10 166 gravelless 3 ADS SB2 10 inch 0.6 
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15-Jun-10 166 gravelless 5 ADS SB2 8 inch 0.0 
15-Jun-10 166 chamber 6 ADS Bio 3 3.8 
15-Jun-10 166 poly 7 EZ Flow 1201P-GEO 11.4 
15-Jun-10 166 poly 8 EZ Flow 1202H-GEO 3.8 
15-Jun-10 166 pipe and ag 9 Pipe and Tire Chip 0.6 
15-Jun-10 166 chamber 10 ADS ARC 24 2.5 
15-Jun-10 166 chamber 11 Infiltrator EQ 24 10.2 
15-Jun-10 166 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
15-Jun-10 166 chamber 14 ADS Bio 2 5.1 
15-Jun-10 166 chamber 16 Infiltrator EQ 36 0.0 
22-Jun-10 173 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
22-Jun-10 173 gravelless 3 ADS SB2 10 inch 0.6 
22-Jun-10 173 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
22-Jun-10 173 gravelless 5 ADS SB2 8 inch 0.0 
22-Jun-10 173 chamber 6 ADS Bio 3 5.1 
22-Jun-10 173 poly 7 EZ Flow 1201P-GEO 10.2 
22-Jun-10 173 poly 8 EZ Flow 1202H-GEO 3.8 
22-Jun-10 173 pipe and ag 9 Pipe and Tire Chip 0.6 
22-Jun-10 173 chamber 10 ADS ARC 24 5.1 
22-Jun-10 173 chamber 11 Infiltrator EQ 24 1.9 
22-Jun-10 173 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
22-Jun-10 173 chamber 14 ADS Bio 2 3.8 
22-Jun-10 173 chamber 16 Infiltrator EQ 36 0.0 
29-Jun-10 180 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
29-Jun-10 180 gravelless 3 ADS SB2 10 inch 2.5 
29-Jun-10 180 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
29-Jun-10 180 gravelless 5 ADS SB2 8 inch 0.0 
29-Jun-10 180 chamber 6 ADS Bio 3 3.8 
29-Jun-10 180 poly 7 EZ Flow 1201P-GEO 5.1 
29-Jun-10 180 poly 8 EZ Flow 1202H-GEO 3.8 
29-Jun-10 180 pipe and ag 9 Pipe and Tire Chip 0.0 
29-Jun-10 180 chamber 10 ADS ARC 24 2.5 
29-Jun-10 180 chamber 11 Infiltrator EQ 24 12.7 
29-Jun-10 180 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
29-Jun-10 180 chamber 14 ADS Bio 2 1.9 
29-Jun-10 180 chamber 16 Infiltrator EQ 36 0.0 

6-Jul-10 187 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-Jul-10 187 gravelless 3 ADS SB2 10 inch 1.3 
6-Jul-10 187 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
6-Jul-10 187 gravelless 5 ADS SB2 8 inch 2.5 
6-Jul-10 187 chamber 6 ADS Bio 3 5.1 
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6-Jul-10 187 poly 7 EZ Flow 1201P-GEO 10.2 
6-Jul-10 187 poly 8 EZ Flow 1202H-GEO 1.9 
6-Jul-10 187 pipe and ag 9 Pipe and Tire Chip 0.6 
6-Jul-10 187 chamber 10 ADS ARC 24 3.2 
6-Jul-10 187 chamber 11 Infiltrator EQ 24 11.4 
6-Jul-10 187 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
6-Jul-10 187 chamber 14 ADS Bio 2 1.3 
6-Jul-10 187 chamber 16 Infiltrator EQ 36 0.0 

13-Jul-10 194 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
13-Jul-10 194 gravelless 3 ADS SB2 10 inch 4.4 
13-Jul-10 194 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
13-Jul-10 194 gravelless 5 ADS SB2 8 inch 0.0 
13-Jul-10 194 chamber 6 ADS Bio 3 5.1 
13-Jul-10 194 poly 7 EZ Flow 1201P-GEO 2.5 
13-Jul-10 194 poly 8 EZ Flow 1202H-GEO 3.8 
13-Jul-10 194 pipe and ag 9 Pipe and Tire Chip 0.6 
13-Jul-10 194 chamber 10 ADS ARC 24 4.4 
13-Jul-10 194 chamber 11 Infiltrator EQ 24 12.7 
13-Jul-10 194 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
13-Jul-10 194 chamber 14 ADS Bio 2 4.4 
13-Jul-10 194 chamber 16 Infiltrator EQ 36 0.0 
23-Jul-10 204 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
23-Jul-10 204 gravelless 3 ADS SB2 10 inch 2.5 
23-Jul-10 204 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
23-Jul-10 204 gravelless 5 ADS SB2 8 inch 2.5 
23-Jul-10 204 chamber 6 ADS Bio 3 5.1 
23-Jul-10 204 poly 7 EZ Flow 1201P-GEO 7.6 
23-Jul-10 204 poly 8 EZ Flow 1202H-GEO 3.8 
23-Jul-10 204 pipe and ag 9 Pipe and Tire Chip 0.0 
23-Jul-10 204 chamber 10 ADS ARC 24 0.0 
23-Jul-10 204 chamber 11 Infiltrator EQ 24 4.4 
23-Jul-10 204 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
23-Jul-10 204 chamber 14 ADS Bio 2 1.9 
23-Jul-10 204 chamber 16 Infiltrator EQ 36 0.0 
27-Jul-10 208 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
27-Jul-10 208 gravelless 3 ADS SB2 10 inch 2.5 
27-Jul-10 208 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
27-Jul-10 208 gravelless 5 ADS SB2 8 inch 0.0 
27-Jul-10 208 chamber 6 ADS Bio 3 5.1 
27-Jul-10 208 poly 7 EZ Flow 1201P-GEO 10.8 
27-Jul-10 208 poly 8 EZ Flow 1202H-GEO 0.0 
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27-Jul-10 208 pipe and ag 9 Pipe and Tire Chip 0.0 
27-Jul-10 208 chamber 10 ADS ARC 24 4.4 
27-Jul-10 208 chamber 11 Infiltrator EQ 24 15.2 
27-Jul-10 208 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
27-Jul-10 208 chamber 14 ADS Bio 2 0.0 
27-Jul-10 208 chamber 16 Infiltrator EQ 36 0.0 
3-Aug-10 215 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
3-Aug-10 215 gravelless 3 ADS SB2 10 inch 0.6 
3-Aug-10 215 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
3-Aug-10 215 gravelless 5 ADS SB2 8 inch 1.3 
3-Aug-10 215 chamber 6 ADS Bio 3 0.0 
3-Aug-10 215 poly 7 EZ Flow 1201P-GEO 8.9 
3-Aug-10 215 poly 8 EZ Flow 1202H-GEO 0.0 
3-Aug-10 215 pipe and ag 9 Pipe and Tire Chip 0.0 
3-Aug-10 215 chamber 10 ADS ARC 24 3.8 
3-Aug-10 215 chamber 11 Infiltrator EQ 24 8.9 
3-Aug-10 215 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
3-Aug-10 215 chamber 14 ADS Bio 2 0.0 
3-Aug-10 215 chamber 16 Infiltrator EQ 36 0.0 

10-Aug-10 222 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
10-Aug-10 222 gravelless 3 ADS SB2 10 inch 0.6 
10-Aug-10 222 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
10-Aug-10 222 gravelless 5 ADS SB2 8 inch 2.5 
10-Aug-10 222 chamber 6 ADS Bio 3 0.0 
10-Aug-10 222 poly 7 EZ Flow 1201P-GEO 15.2 
10-Aug-10 222 poly 8 EZ Flow 1202H-GEO 2.5 
10-Aug-10 222 pipe and ag 9 Pipe and Tire Chip 0.0 
10-Aug-10 222 chamber 10 ADS ARC 24 3.8 
10-Aug-10 222 chamber 11 Infiltrator EQ 24 0.0 
10-Aug-10 222 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
10-Aug-10 222 chamber 14 ADS Bio 2 1.9 
10-Aug-10 222 chamber 16 Infiltrator EQ 36 0.0 
15-Aug-10 227 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
15-Aug-10 227 gravelless 3 ADS SB2 10 inch 2.5 
15-Aug-10 227 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
15-Aug-10 227 gravelless 5 ADS SB2 8 inch 0.0 
15-Aug-10 227 chamber 6 ADS Bio 3 0.0 
15-Aug-10 227 poly 7 EZ Flow 1201P-GEO 12.1 
15-Aug-10 227 poly 8 EZ Flow 1202H-GEO 0.0 
15-Aug-10 227 pipe and ag 9 Pipe and Tire Chip 0.0 
15-Aug-10 227 chamber 10 ADS ARC 24 4.4 
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15-Aug-10 227 chamber 11 Infiltrator EQ 24 0.0 
15-Aug-10 227 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
15-Aug-10 227 chamber 14 ADS Bio 2 1.9 
15-Aug-10 227 chamber 16 Infiltrator EQ 36 0.0 
25-Aug-10 237 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
25-Aug-10 237 gravelless 3 ADS SB2 10 inch 0.6 
25-Aug-10 237 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
25-Aug-10 237 gravelless 5 ADS SB2 8 inch 2.5 
25-Aug-10 237 chamber 6 ADS Bio 3 0.0 
25-Aug-10 237 poly 7 EZ Flow 1201P-GEO 7.6 
25-Aug-10 237 poly 8 EZ Flow 1202H-GEO 0.0 
25-Aug-10 237 pipe and ag 9 Pipe and Tire Chip 0.0 
25-Aug-10 237 chamber 10 ADS ARC 24 3.8 
25-Aug-10 237 chamber 11 Infiltrator EQ 24 0.0 
25-Aug-10 237 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
25-Aug-10 237 chamber 14 ADS Bio 2 0.0 
25-Aug-10 237 chamber 16 Infiltrator EQ 36 0.0 
30-Aug-10 242 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
30-Aug-10 242 gravelless 3 ADS SB2 10 inch 0.0 
30-Aug-10 242 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
30-Aug-10 242 gravelless 5 ADS SB2 8 inch 0.0 
30-Aug-10 242 chamber 6 ADS Bio 3 0.0 
30-Aug-10 242 poly 7 EZ Flow 1201P-GEO 7.0 
30-Aug-10 242 poly 8 EZ Flow 1202H-GEO 0.0 
30-Aug-10 242 pipe and ag 9 Pipe and Tire Chip 0.0 
30-Aug-10 242 chamber 10 ADS ARC 24 3.8 
30-Aug-10 242 chamber 11 Infiltrator EQ 24 0.0 
30-Aug-10 242 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
30-Aug-10 242 chamber 14 ADS Bio 2 0.0 
30-Aug-10 242 chamber 16 Infiltrator EQ 36 0.0 

6-Sep-10 249 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-Sep-10 249 gravelless 3 ADS SB2 10 inch 0.0 
6-Sep-10 249 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
6-Sep-10 249 gravelless 5 ADS SB2 8 inch 3.2 
6-Sep-10 249 chamber 6 ADS Bio 3 0.0 
6-Sep-10 249 poly 7 EZ Flow 1201P-GEO 10.2 
6-Sep-10 249 poly 8 EZ Flow 1202H-GEO 0.0 
6-Sep-10 249 pipe and ag 9 Pipe and Tire Chip 0.0 
6-Sep-10 249 chamber 10 ADS ARC 24 4.4 
6-Sep-10 249 chamber 11 Infiltrator EQ 24 0.0 
6-Sep-10 249 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
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6-Sep-10 249 chamber 14 ADS Bio 2 0.0 
6-Sep-10 249 chamber 16 Infiltrator EQ 36 0.0 

15-Sep-10 258 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
15-Sep-10 258 gravelless 3 ADS SB2 10 inch 0.0 
15-Sep-10 258 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
15-Sep-10 258 gravelless 5 ADS SB2 8 inch 0.0 
15-Sep-10 258 chamber 6 ADS Bio 3 0.0 
15-Sep-10 258 poly 7 EZ Flow 1201P-GEO 5.1 
15-Sep-10 258 poly 8 EZ Flow 1202H-GEO 0.0 
15-Sep-10 258 pipe and ag 9 Pipe and Tire Chip 0.0 
15-Sep-10 258 chamber 10 ADS ARC 24 5.7 
15-Sep-10 258 chamber 11 Infiltrator EQ 24 0.0 
15-Sep-10 258 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
15-Sep-10 258 chamber 14 ADS Bio 2 1.3 
15-Sep-10 258 chamber 16 Infiltrator EQ 36 0.0 
20-Sep-10 263 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
20-Sep-10 263 gravelless 3 ADS SB2 10 inch 0.0 
20-Sep-10 263 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
20-Sep-10 263 gravelless 5 ADS SB2 8 inch 0.0 
20-Sep-10 263 chamber 6 ADS Bio 3 0.0 
20-Sep-10 263 poly 7 EZ Flow 1201P-GEO 8.9 
20-Sep-10 263 poly 8 EZ Flow 1202H-GEO 0.0 
20-Sep-10 263 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Sep-10 263 chamber 10 ADS ARC 24 3.8 
20-Sep-10 263 chamber 11 Infiltrator EQ 24 0.0 
20-Sep-10 263 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
20-Sep-10 263 chamber 14 ADS Bio 2 1.3 
20-Sep-10 263 chamber 16 Infiltrator EQ 36 0.0 
27-Sep-10 270 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
27-Sep-10 270 gravelless 3 ADS SB2 10 inch 3.8 
27-Sep-10 270 pipe and ag 4 Pipe and Gravel 46 cm 2.5 
27-Sep-10 270 gravelless 5 ADS SB2 8 inch 2.5 
27-Sep-10 270 chamber 6 ADS Bio 3 0.0 
27-Sep-10 270 poly 7 EZ Flow 1201P-GEO 12.7 
27-Sep-10 270 poly 8 EZ Flow 1202H-GEO 0.0 
27-Sep-10 270 pipe and ag 9 Pipe and Tire Chip 0.0 
27-Sep-10 270 chamber 10 ADS ARC 24 5.1 
27-Sep-10 270 chamber 11 Infiltrator EQ 24 0.0 
27-Sep-10 270 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
27-Sep-10 270 chamber 14 ADS Bio 2 0.6 
27-Sep-10 270 chamber 16 Infiltrator EQ 36 0.0 
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6-Oct-10 279 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-Oct-10 279 gravelless 3 ADS SB2 10 inch 2.5 
6-Oct-10 279 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
6-Oct-10 279 gravelless 5 ADS SB2 8 inch 1.9 
6-Oct-10 279 chamber 6 ADS Bio 3 0.0 
6-Oct-10 279 poly 7 EZ Flow 1201P-GEO 8.3 
6-Oct-10 279 poly 8 EZ Flow 1202H-GEO 0.0 
6-Oct-10 279 pipe and ag 9 Pipe and Tire Chip 0.0 
6-Oct-10 279 chamber 10 ADS ARC 24 4.4 
6-Oct-10 279 chamber 11 Infiltrator EQ 24 0.0 
6-Oct-10 279 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
6-Oct-10 279 chamber 14 ADS Bio 2 1.3 
6-Oct-10 279 chamber 16 Infiltrator EQ 36 0.0 

13-Oct-10 286 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
13-Oct-10 286 gravelless 3 ADS SB2 10 inch 4.4 
13-Oct-10 286 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
13-Oct-10 286 gravelless 5 ADS SB2 8 inch 3.2 
13-Oct-10 286 chamber 6 ADS Bio 3 0.0 
13-Oct-10 286 poly 7 EZ Flow 1201P-GEO 10.2 
13-Oct-10 286 poly 8 EZ Flow 1202H-GEO 0.0 
13-Oct-10 286 pipe and ag 9 Pipe and Tire Chip 0.0 
13-Oct-10 286 chamber 10 ADS ARC 24 5.1 
13-Oct-10 286 chamber 11 Infiltrator EQ 24 0.0 
13-Oct-10 286 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
13-Oct-10 286 chamber 14 ADS Bio 2 0.0 
13-Oct-10 286 chamber 16 Infiltrator EQ 36 0.0 
20-Oct-10 293 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
20-Oct-10 293 gravelless 3 ADS SB2 10 inch 3.8 
20-Oct-10 293 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
20-Oct-10 293 gravelless 5 ADS SB2 8 inch 1.9 
20-Oct-10 293 chamber 6 ADS Bio 3 0.0 
20-Oct-10 293 poly 7 EZ Flow 1201P-GEO 8.9 
20-Oct-10 293 poly 8 EZ Flow 1202H-GEO 0.0 
20-Oct-10 293 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Oct-10 293 chamber 10 ADS ARC 24 3.2 
20-Oct-10 293 chamber 11 Infiltrator EQ 24 0.0 
20-Oct-10 293 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
20-Oct-10 293 chamber 14 ADS Bio 2 2.5 
20-Oct-10 293 chamber 16 Infiltrator EQ 36 0.0 
27-Oct-10 300 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
27-Oct-10 300 gravelless 3 ADS SB2 10 inch 1.9 



 

114 
 

Sa
m

pl
e 

D
at

e 
 D

ay
 o

f Y
ea

r 
A

rc
hi

te
ct

ur
e 

Ty
pe

 
   Tr

en
ch

 #
 

Pr
od

uc
t 

    B
io

m
at

 
Th

ic
kn

es
s 

(c
m

) 

27-Oct-10 300 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
27-Oct-10 300 gravelless 5 ADS SB2 8 inch 2.5 
27-Oct-10 300 chamber 6 ADS Bio 3 2.5 
27-Oct-10 300 poly 7 EZ Flow 1201P-GEO 10.2 
27-Oct-10 300 poly 8 EZ Flow 1202H-GEO 0.0 
27-Oct-10 300 pipe and ag 9 Pipe and Tire Chip 0.0 
27-Oct-10 300 chamber 10 ADS ARC 24 5.1 
27-Oct-10 300 chamber 11 Infiltrator EQ 24 0.0 
27-Oct-10 300 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
27-Oct-10 300 chamber 14 ADS Bio 2 2.5 
27-Oct-10 300 chamber 16 Infiltrator EQ 36 0.0 
3-Nov-10 307 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
3-Nov-10 307 gravelless 3 ADS SB2 10 inch 3.8 
3-Nov-10 307 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
3-Nov-10 307 gravelless 5 ADS SB2 8 inch 0.0 
3-Nov-10 307 chamber 6 ADS Bio 3 0.0 
3-Nov-10 307 poly 7 EZ Flow 1201P-GEO 0.0 
3-Nov-10 307 poly 8 EZ Flow 1202H-GEO 0.0 
3-Nov-10 307 pipe and ag 9 Pipe and Tire Chip 0.0 
3-Nov-10 307 chamber 10 ADS ARC 24 4.4 
3-Nov-10 307 chamber 11 Infiltrator EQ 24 0.0 
3-Nov-10 307 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
3-Nov-10 307 chamber 14 ADS Bio 2 1.3 
3-Nov-10 307 chamber 16 Infiltrator EQ 36 0.0 

10-Nov-10 314 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
10-Nov-10 314 gravelless 3 ADS SB2 10 inch 0.0 
10-Nov-10 314 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
10-Nov-10 314 gravelless 5 ADS SB2 8 inch 0.6 
10-Nov-10 314 chamber 6 ADS Bio 3 2.5 
10-Nov-10 314 poly 7 EZ Flow 1201P-GEO 0.0 
10-Nov-10 314 poly 8 EZ Flow 1202H-GEO 0.0 
10-Nov-10 314 pipe and ag 9 Pipe and Tire Chip 0.0 
10-Nov-10 314 chamber 10 ADS ARC 24 6.4 
10-Nov-10 314 chamber 11 Infiltrator EQ 24 0.0 
10-Nov-10 314 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
10-Nov-10 314 chamber 14 ADS Bio 2 1.3 
10-Nov-10 314 chamber 16 Infiltrator EQ 36 0.0 
17-Nov-10 321 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
17-Nov-10 321 gravelless 3 ADS SB2 10 inch 5.1 
17-Nov-10 321 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
17-Nov-10 321 gravelless 5 ADS SB2 8 inch 0.0 
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17-Nov-10 321 chamber 6 ADS Bio 3 5.1 
17-Nov-10 321 poly 7 EZ Flow 1201P-GEO 0.0 
17-Nov-10 321 poly 8 EZ Flow 1202H-GEO 2.5 
17-Nov-10 321 pipe and ag 9 Pipe and Tire Chip 0.0 
17-Nov-10 321 chamber 10 ADS ARC 24 4.4 
17-Nov-10 321 chamber 11 Infiltrator EQ 24 0.0 
17-Nov-10 321 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
17-Nov-10 321 chamber 14 ADS Bio 2 1.9 
17-Nov-10 321 chamber 16 Infiltrator EQ 36 0.0 
22-Nov-10 326 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
22-Nov-10 326 gravelless 3 ADS SB2 10 inch 0.0 
22-Nov-10 326 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
22-Nov-10 326 gravelless 5 ADS SB2 8 inch 1.9 
22-Nov-10 326 chamber 6 ADS Bio 3 1.9 
22-Nov-10 326 poly 7 EZ Flow 1201P-GEO 0.0 
22-Nov-10 326 poly 8 EZ Flow 1202H-GEO 0.0 
22-Nov-10 326 pipe and ag 9 Pipe and Tire Chip 0.0 
22-Nov-10 326 chamber 10 ADS ARC 24 5.1 
22-Nov-10 326 chamber 11 Infiltrator EQ 24 7.6 
22-Nov-10 326 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
22-Nov-10 326 chamber 14 ADS Bio 2 2.5 
22-Nov-10 326 chamber 16 Infiltrator EQ 36 0.0 

1-Dec-10 335 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
1-Dec-10 335 gravelless 3 ADS SB2 10 inch 0.6 
1-Dec-10 335 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
1-Dec-10 335 gravelless 5 ADS SB2 8 inch 2.5 
1-Dec-10 335 chamber 6 ADS Bio 3 2.5 
1-Dec-10 335 poly 7 EZ Flow 1201P-GEO 8.9 
1-Dec-10 335 poly 8 EZ Flow 1202H-GEO 0.0 
1-Dec-10 335 pipe and ag 9 Pipe and Tire Chip 0.0 
1-Dec-10 335 chamber 10 ADS ARC 24 5.7 
1-Dec-10 335 chamber 11 Infiltrator EQ 24 5.7 
1-Dec-10 335 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
1-Dec-10 335 chamber 14 ADS Bio 2 2.5 
1-Dec-10 335 chamber 16 Infiltrator EQ 36 0.0 
6-Dec-10 340 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-Dec-10 340 gravelless 3 ADS SB2 10 inch 0.0 
6-Dec-10 340 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
6-Dec-10 340 gravelless 5 ADS SB2 8 inch 2.5 
6-Dec-10 340 chamber 6 ADS Bio 3 1.3 
6-Dec-10 340 poly 7 EZ Flow 1201P-GEO 7.6 



 

116 
 

Sa
m

pl
e 

D
at

e 
 D

ay
 o

f Y
ea

r 
A

rc
hi

te
ct

ur
e 

Ty
pe

 
   Tr

en
ch

 #
 

Pr
od

uc
t 

    B
io

m
at

 
Th

ic
kn

es
s 

(c
m

) 

6-Dec-10 340 poly 8 EZ Flow 1202H-GEO 0.0 
6-Dec-10 340 pipe and ag 9 Pipe and Tire Chip 0.0 
6-Dec-10 340 chamber 10 ADS ARC 24 3.2 
6-Dec-10 340 chamber 11 Infiltrator EQ 24 0.0 
6-Dec-10 340 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
6-Dec-10 340 chamber 14 ADS Bio 2 0.0 
6-Dec-10 340 chamber 16 Infiltrator EQ 36 0.0 

15-Dec-10 349 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
15-Dec-10 349 gravelless 3 ADS SB2 10 inch 0.6 
15-Dec-10 349 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
15-Dec-10 349 gravelless 5 ADS SB2 8 inch 0.0 
15-Dec-10 349 chamber 6 ADS Bio 3 5.1 
15-Dec-10 349 poly 7 EZ Flow 1201P-GEO 10.2 
15-Dec-10 349 poly 8 EZ Flow 1202H-GEO 0.0 
15-Dec-10 349 pipe and ag 9 Pipe and Tire Chip 0.0 
15-Dec-10 349 chamber 10 ADS ARC 24 6.4 
15-Dec-10 349 chamber 11 Infiltrator EQ 24 0.0 
15-Dec-10 349 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
15-Dec-10 349 chamber 14 ADS Bio 2 3.2 
15-Dec-10 349 chamber 16 Infiltrator EQ 36 0.0 
20-Dec-10 354 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
20-Dec-10 354 gravelless 3 ADS SB2 10 inch 0.0 
20-Dec-10 354 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
20-Dec-10 354 gravelless 5 ADS SB2 8 inch 0.6 
20-Dec-10 354 chamber 6 ADS Bio 3 6.4 
20-Dec-10 354 poly 7 EZ Flow 1201P-GEO 0.0 
20-Dec-10 354 poly 8 EZ Flow 1202H-GEO 0.0 
20-Dec-10 354 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Dec-10 354 chamber 10 ADS ARC 24 5.1 
20-Dec-10 354 chamber 11 Infiltrator EQ 24 0.0 
20-Dec-10 354 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
20-Dec-10 354 chamber 14 ADS Bio 2 4.4 
20-Dec-10 354 chamber 16 Infiltrator EQ 36 0.0 
27-Dec-10 361 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
27-Dec-10 361 gravelless 3 ADS SB2 10 inch 0.0 
27-Dec-10 361 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
27-Dec-10 361 gravelless 5 ADS SB2 8 inch 1.9 
27-Dec-10 361 chamber 6 ADS Bio 3 5.1 
27-Dec-10 361 poly 7 EZ Flow 1201P-GEO 8.3 
27-Dec-10 361 poly 8 EZ Flow 1202H-GEO 0.0 
27-Dec-10 361 pipe and ag 9 Pipe and Tire Chip 0.0 
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27-Dec-10 361 chamber 10 ADS ARC 24 5.1 
27-Dec-10 361 chamber 11 Infiltrator EQ 24 0.0 
27-Dec-10 361 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
27-Dec-10 361 chamber 14 ADS Bio 2 3.8 
27-Dec-10 361 chamber 16 Infiltrator EQ 36 0.0 

3-Jan-11 368 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
3-Jan-11 368 gravelless 3 ADS SB2 10 inch 5.1 
3-Jan-11 368 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
3-Jan-11 368 gravelless 5 ADS SB2 8 inch 0.0 
3-Jan-11 368 chamber 6 ADS Bio 3 3.8 
3-Jan-11 368 poly 7 EZ Flow 1201P-GEO 12.7 
3-Jan-11 368 poly 8 EZ Flow 1202H-GEO 0.0 
3-Jan-11 368 pipe and ag 9 Pipe and Tire Chip 0.0 
3-Jan-11 368 chamber 10 ADS ARC 24 5.1 
3-Jan-11 368 chamber 11 Infiltrator EQ 24 0.0 
3-Jan-11 368 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
3-Jan-11 368 chamber 14 ADS Bio 2 0.6 
3-Jan-11 368 chamber 16 Infiltrator EQ 36 0.0 

11-Jan-11 376 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
11-Jan-11 376 gravelless 3 ADS SB2 10 inch 5.1 
11-Jan-11 376 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
11-Jan-11 376 gravelless 5 ADS SB2 8 inch 2.5 
11-Jan-11 376 chamber 6 ADS Bio 3 5.1 
11-Jan-11 376 poly 7 EZ Flow 1201P-GEO 7.6 
11-Jan-11 376 poly 8 EZ Flow 1202H-GEO 0.0 
11-Jan-11 376 pipe and ag 9 Pipe and Tire Chip 0.0 
11-Jan-11 376 chamber 10 ADS ARC 24 2.5 
11-Jan-11 376 chamber 11 Infiltrator EQ 24 0.0 
11-Jan-11 376 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
11-Jan-11 376 chamber 14 ADS Bio 2 0.6 
11-Jan-11 376 chamber 16 Infiltrator EQ 36 0.0 
18-Jan-11 383 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
18-Jan-11 383 gravelless 3 ADS SB2 10 inch 5.1 
18-Jan-11 383 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
18-Jan-11 383 gravelless 5 ADS SB2 8 inch 0.6 
18-Jan-11 383 chamber 6 ADS Bio 3 1.9 
18-Jan-11 383 poly 7 EZ Flow 1201P-GEO 10.8 
18-Jan-11 383 poly 8 EZ Flow 1202H-GEO 0.0 
18-Jan-11 383 pipe and ag 9 Pipe and Tire Chip 0.0 
18-Jan-11 383 chamber 10 ADS ARC 24 5.7 
18-Jan-11 383 chamber 11 Infiltrator EQ 24 0.0 
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18-Jan-11 383 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
18-Jan-11 383 chamber 14 ADS Bio 2 2.5 
18-Jan-11 383 chamber 16 Infiltrator EQ 36 0.0 
28-Jan-11 393 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
28-Jan-11 393 gravelless 3 ADS SB2 10 inch 1.3 
28-Jan-11 393 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
28-Jan-11 393 gravelless 5 ADS SB2 8 inch 0.0 
28-Jan-11 393 chamber 6 ADS Bio 3 0.6 
28-Jan-11 393 poly 7 EZ Flow 1201P-GEO 7.6 
28-Jan-11 393 poly 8 EZ Flow 1202H-GEO 0.0 
28-Jan-11 393 pipe and ag 9 Pipe and Tire Chip 0.0 
28-Jan-11 393 chamber 10 ADS ARC 24 1.9 
28-Jan-11 393 chamber 11 Infiltrator EQ 24 0.0 
28-Jan-11 393 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
28-Jan-11 393 chamber 14 ADS Bio 2 5.7 
28-Jan-11 393 chamber 16 Infiltrator EQ 36 0.0 
1-Mar-11 425 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
1-Mar-11 425 gravelless 3 ADS SB2 10 inch 2.5 
1-Mar-11 425 pipe and ag 4 Pipe and Gravel 46 cm 1.3 
1-Mar-11 425 gravelless 5 ADS SB2 8 inch 0.6 
1-Mar-11 425 chamber 6 ADS Bio 3 3.2 
1-Mar-11 425 poly 7 EZ Flow 1201P-GEO 8.3 
1-Mar-11 425 poly 8 EZ Flow 1202H-GEO 0.0 
1-Mar-11 425 pipe and ag 9 Pipe and Tire Chip 0.0 
1-Mar-11 425 chamber 10 ADS ARC 24 5.1 
1-Mar-11 425 chamber 11 Infiltrator EQ 24 0.0 
1-Mar-11 425 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
1-Mar-11 425 chamber 14 ADS Bio 2 1.3 
1-Mar-11 425 chamber 16 Infiltrator EQ 36 0.0 
9-Mar-11 433 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
9-Mar-11 433 gravelless 3 ADS SB2 10 inch 2.5 
9-Mar-11 433 pipe and ag 4 Pipe and Gravel 46 cm 1.9 
9-Mar-11 433 gravelless 5 ADS SB2 8 inch 1.9 
9-Mar-11 433 chamber 6 ADS Bio 3 3.8 
9-Mar-11 433 poly 7 EZ Flow 1201P-GEO 10.2 
9-Mar-11 433 poly 8 EZ Flow 1202H-GEO 5.1 
9-Mar-11 433 pipe and ag 9 Pipe and Tire Chip 5.1 
9-Mar-11 433 chamber 10 ADS ARC 24 0.0 
9-Mar-11 433 chamber 11 Infiltrator EQ 24 0.0 
9-Mar-11 433 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
9-Mar-11 433 chamber 14 ADS Bio 2 1.3 
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9-Mar-11 433 chamber 16 Infiltrator EQ 36 0.0 
18-Mar-11 442 pipe and ag 2 Pipe and Gravel 30 cm 2.5 
18-Mar-11 442 gravelless 3 ADS SB2 10 inch 2.5 
18-Mar-11 442 pipe and ag 4 Pipe and Gravel 46 cm 2.5 
18-Mar-11 442 gravelless 5 ADS SB2 8 inch 2.5 
18-Mar-11 442 chamber 6 ADS Bio 3 3.2 
18-Mar-11 442 poly 7 EZ Flow 1201P-GEO 8.9 
18-Mar-11 442 poly 8 EZ Flow 1202H-GEO 3.8 
18-Mar-11 442 pipe and ag 9 Pipe and Tire Chip 0.0 
18-Mar-11 442 chamber 10 ADS ARC 24 5.1 
18-Mar-11 442 chamber 11 Infiltrator EQ 24 0.0 
18-Mar-11 442 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
18-Mar-11 442 chamber 14 ADS Bio 2 4.4 
18-Mar-11 442 chamber 16 Infiltrator EQ 36 0.0 
30-Mar-11 454 pipe and ag 2 Pipe and Gravel 30 cm 2.5 
30-Mar-11 454 gravelless 3 ADS SB2 10 inch 4.4 
30-Mar-11 454 pipe and ag 4 Pipe and Gravel 46 cm 1.3 
30-Mar-11 454 gravelless 5 ADS SB2 8 inch 0.0 
30-Mar-11 454 chamber 6 ADS Bio 3 0.0 
30-Mar-11 454 poly 7 EZ Flow 1201P-GEO 10.2 
30-Mar-11 454 poly 8 EZ Flow 1202H-GEO 3.8 
30-Mar-11 454 pipe and ag 9 Pipe and Tire Chip 0.0 
30-Mar-11 454 chamber 10 ADS ARC 24 6.4 
30-Mar-11 454 chamber 11 Infiltrator EQ 24 0.0 
30-Mar-11 454 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
30-Mar-11 454 chamber 14 ADS Bio 2 4.4 
30-Mar-11 454 chamber 16 Infiltrator EQ 36 0.0 

5-Apr-11 460 pipe and ag 2 Pipe and Gravel 30 cm 2.5 
5-Apr-11 460 gravelless 3 ADS SB2 10 inch 3.8 
5-Apr-11 460 pipe and ag 4 Pipe and Gravel 46 cm 1.9 
5-Apr-11 460 gravelless 5 ADS SB2 8 inch 0.0 
5-Apr-11 460 chamber 6 ADS Bio 3 2.5 
5-Apr-11 460 poly 7 EZ Flow 1201P-GEO 8.9 
5-Apr-11 460 poly 8 EZ Flow 1202H-GEO 1.3 
5-Apr-11 460 pipe and ag 9 Pipe and Tire Chip 0.0 
5-Apr-11 460 chamber 10 ADS ARC 24 6.4 
5-Apr-11 460 chamber 11 Infiltrator EQ 24 0.0 
5-Apr-11 460 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
5-Apr-11 460 chamber 14 ADS Bio 2 3.2 
5-Apr-11 460 chamber 16 Infiltrator EQ 36 0.0 

13-Apr-11 468 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
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13-Apr-11 468 gravelless 3 ADS SB2 10 inch 3.8 
13-Apr-11 468 pipe and ag 4 Pipe and Gravel 46 cm 1.3 
13-Apr-11 468 gravelless 5 ADS SB2 8 inch 0.0 
13-Apr-11 468 chamber 6 ADS Bio 3 1.3 
13-Apr-11 468 poly 7 EZ Flow 1201P-GEO 10.2 
13-Apr-11 468 poly 8 EZ Flow 1202H-GEO 4.4 
13-Apr-11 468 pipe and ag 9 Pipe and Tire Chip 0.0 
13-Apr-11 468 chamber 10 ADS ARC 24 4.4 
13-Apr-11 468 chamber 11 Infiltrator EQ 24 0.0 
13-Apr-11 468 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
13-Apr-11 468 chamber 14 ADS Bio 2 2.5 
13-Apr-11 468 chamber 16 Infiltrator EQ 36 0.0 
20-Apr-11 475 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
20-Apr-11 475 gravelless 3 ADS SB2 10 inch 3.2 
20-Apr-11 475 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
20-Apr-11 475 gravelless 5 ADS SB2 8 inch 0.0 
20-Apr-11 475 chamber 6 ADS Bio 3 1.3 
20-Apr-11 475 poly 7 EZ Flow 1201P-GEO 7.6 
20-Apr-11 475 poly 8 EZ Flow 1202H-GEO 2.5 
20-Apr-11 475 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Apr-11 475 chamber 10 ADS ARC 24 4.4 
20-Apr-11 475 chamber 11 Infiltrator EQ 24 0.0 
20-Apr-11 475 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
20-Apr-11 475 chamber 14 ADS Bio 2 3.8 
20-Apr-11 475 chamber 16 Infiltrator EQ 36 0.0 
29-Apr-11 484 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
29-Apr-11 484 gravelless 3 ADS SB2 10 inch 0.0 
29-Apr-11 484 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
29-Apr-11 484 gravelless 5 ADS SB2 8 inch 0.0 
29-Apr-11 484 chamber 6 ADS Bio 3 1.3 
29-Apr-11 484 poly 7 EZ Flow 1201P-GEO 0.0 
29-Apr-11 484 poly 8 EZ Flow 1202H-GEO 0.0 
29-Apr-11 484 pipe and ag 9 Pipe and Tire Chip 0.0 
29-Apr-11 484 chamber 10 ADS ARC 24 5.1 
29-Apr-11 484 chamber 11 Infiltrator EQ 24 0.0 
29-Apr-11 484 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
29-Apr-11 484 chamber 14 ADS Bio 2 5.1 
29-Apr-11 484 chamber 16 Infiltrator EQ 36 0.0 
4-May-11 489 pipe and ag 2 Pipe and Gravel 30 cm 2.5 
4-May-11 489 gravelless 3 ADS SB2 10 inch 0.0 
4-May-11 489 pipe and ag 4 Pipe and Gravel 46 cm 1.3 
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4-May-11 489 gravelless 5 ADS SB2 8 inch 0.0 
4-May-11 489 chamber 6 ADS Bio 3 0.0 
4-May-11 489 poly 7 EZ Flow 1201P-GEO 6.4 
4-May-11 489 poly 8 EZ Flow 1202H-GEO 1.9 
4-May-11 489 pipe and ag 9 Pipe and Tire Chip 0.0 
4-May-11 489 chamber 10 ADS ARC 24 5.1 
4-May-11 489 chamber 11 Infiltrator EQ 24 0.0 
4-May-11 489 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
4-May-11 489 chamber 14 ADS Bio 2 5.1 
4-May-11 489 chamber 16 Infiltrator EQ 36 0.0 

10-May-11 495 pipe and ag 2 Pipe and Gravel 30 cm 1.3 
10-May-11 495 gravelless 3 ADS SB2 10 inch 1.9 
10-May-11 495 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
10-May-11 495 gravelless 5 ADS SB2 8 inch 0.0 
10-May-11 495 chamber 6 ADS Bio 3 0.0 
10-May-11 495 poly 7 EZ Flow 1201P-GEO 5.1 
10-May-11 495 poly 8 EZ Flow 1202H-GEO 2.5 
10-May-11 495 pipe and ag 9 Pipe and Tire Chip 0.0 
10-May-11 495 chamber 10 ADS ARC 24 5.7 
10-May-11 495 chamber 11 Infiltrator EQ 24 0.0 
10-May-11 495 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
10-May-11 495 chamber 14 ADS Bio 2 5.1 
10-May-11 495 chamber 16 Infiltrator EQ 36 0.0 
17-May-11 502 pipe and ag 2 Pipe and Gravel 30 cm 3.2 
17-May-11 502 gravelless 3 ADS SB2 10 inch 3.8 
17-May-11 502 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
17-May-11 502 gravelless 5 ADS SB2 8 inch 0.0 
17-May-11 502 chamber 6 ADS Bio 3 0.0 
17-May-11 502 poly 7 EZ Flow 1201P-GEO 10.2 
17-May-11 502 poly 8 EZ Flow 1202H-GEO 3.2 
17-May-11 502 pipe and ag 9 Pipe and Tire Chip 0.0 
17-May-11 502 chamber 10 ADS ARC 24 4.4 
17-May-11 502 chamber 11 Infiltrator EQ 24 0.0 
17-May-11 502 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
17-May-11 502 chamber 14 ADS Bio 2 1.9 
17-May-11 502 chamber 16 Infiltrator EQ 36 0.0 
24-May-11 509 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
24-May-11 509 gravelless 3 ADS SB2 10 inch 0.0 
24-May-11 509 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
24-May-11 509 gravelless 5 ADS SB2 8 inch 0.0 
24-May-11 509 chamber 6 ADS Bio 3 2.5 
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24-May-11 509 poly 7 EZ Flow 1201P-GEO 2.5 
24-May-11 509 poly 8 EZ Flow 1202H-GEO 0.0 
24-May-11 509 pipe and ag 9 Pipe and Tire Chip 0.0 
24-May-11 509 chamber 10 ADS ARC 24 5.1 
24-May-11 509 chamber 11 Infiltrator EQ 24 0.0 
24-May-11 509 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
24-May-11 509 chamber 14 ADS Bio 2 0.0 
24-May-11 509 chamber 16 Infiltrator EQ 36 0.0 

1-Jun-11 517 pipe and ag 2 Pipe and Gravel 30 cm 3.2 
1-Jun-11 517 gravelless 3 ADS SB2 10 inch 1.9 
1-Jun-11 517 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
1-Jun-11 517 gravelless 5 ADS SB2 8 inch 0.0 
1-Jun-11 517 chamber 6 ADS Bio 3 3.8 
1-Jun-11 517 poly 7 EZ Flow 1201P-GEO 10.2 
1-Jun-11 517 poly 8 EZ Flow 1202H-GEO 1.9 
1-Jun-11 517 pipe and ag 9 Pipe and Tire Chip 0.0 
1-Jun-11 517 chamber 10 ADS ARC 24 6.4 
1-Jun-11 517 chamber 11 Infiltrator EQ 24 0.0 
1-Jun-11 517 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
1-Jun-11 517 chamber 14 ADS Bio 2 2.5 
1-Jun-11 517 chamber 16 Infiltrator EQ 36 0.0 
6-Jun-11 522 pipe and ag 2 Pipe and Gravel 30 cm 2.5 
6-Jun-11 522 gravelless 3 ADS SB2 10 inch 3.8 
6-Jun-11 522 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
6-Jun-11 522 gravelless 5 ADS SB2 8 inch 0.0 
6-Jun-11 522 chamber 6 ADS Bio 3 5.7 
6-Jun-11 522 poly 7 EZ Flow 1201P-GEO 9.5 
6-Jun-11 522 poly 8 EZ Flow 1202H-GEO 3.8 
6-Jun-11 522 pipe and ag 9 Pipe and Tire Chip 0.0 
6-Jun-11 522 chamber 10 ADS ARC 24 5.7 
6-Jun-11 522 chamber 11 Infiltrator EQ 24 0.0 
6-Jun-11 522 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
6-Jun-11 522 chamber 14 ADS Bio 2 0.6 
6-Jun-11 522 chamber 16 Infiltrator EQ 36 0.0 

13-Jun-11 529 pipe and ag 2 Pipe and Gravel 30 cm 1.9 
13-Jun-11 529 gravelless 3 ADS SB2 10 inch 3.8 
13-Jun-11 529 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
13-Jun-11 529 gravelless 5 ADS SB2 8 inch 0.0 
13-Jun-11 529 chamber 6 ADS Bio 3 3.2 
13-Jun-11 529 poly 7 EZ Flow 1201P-GEO 6.4 
13-Jun-11 529 poly 8 EZ Flow 1202H-GEO 2.5 
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13-Jun-11 529 pipe and ag 9 Pipe and Tire Chip 0.0 
13-Jun-11 529 chamber 10 ADS ARC 24 5.7 
13-Jun-11 529 chamber 11 Infiltrator EQ 24 0.0 
13-Jun-11 529 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
13-Jun-11 529 chamber 14 ADS Bio 2 0.6 
13-Jun-11 529 chamber 16 Infiltrator EQ 36 0.0 
20-Jun-11 536 pipe and ag 2 Pipe and Gravel 30 cm 1.3 
20-Jun-11 536 gravelless 3 ADS SB2 10 inch 4.4 
20-Jun-11 536 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
20-Jun-11 536 gravelless 5 ADS SB2 8 inch 0.0 
20-Jun-11 536 chamber 6 ADS Bio 3 5.1 
20-Jun-11 536 poly 7 EZ Flow 1201P-GEO 7.6 
20-Jun-11 536 poly 8 EZ Flow 1202H-GEO 5.1 
20-Jun-11 536 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Jun-11 536 chamber 10 ADS ARC 24 2.5 
20-Jun-11 536 chamber 11 Infiltrator EQ 24 0.0 
20-Jun-11 536 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
20-Jun-11 536 chamber 14 ADS Bio 2 1.9 
20-Jun-11 536 chamber 16 Infiltrator EQ 36 0.0 
28-Jun-11 544 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
28-Jun-11 544 gravelless 3 ADS SB2 10 inch 0.0 
28-Jun-11 544 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
28-Jun-11 544 gravelless 5 ADS SB2 8 inch 0.0 
28-Jun-11 544 chamber 6 ADS Bio 3 4.4 
28-Jun-11 544 poly 7 EZ Flow 1201P-GEO 7.6 
28-Jun-11 544 poly 8 EZ Flow 1202H-GEO 5.1 
28-Jun-11 544 pipe and ag 9 Pipe and Tire Chip 0.0 
28-Jun-11 544 chamber 10 ADS ARC 24 3.8 
28-Jun-11 544 chamber 11 Infiltrator EQ 24 0.0 
28-Jun-11 544 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
28-Jun-11 544 chamber 14 ADS Bio 2 3.2 
28-Jun-11 544 chamber 16 Infiltrator EQ 36 0.0 

4-Jul-11 550 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
4-Jul-11 550 gravelless 3 ADS SB2 10 inch 1.9 
4-Jul-11 550 pipe and ag 4 Pipe and Gravel 46 cm 0.6 
4-Jul-11 550 gravelless 5 ADS SB2 8 inch 0.0 
4-Jul-11 550 chamber 6 ADS Bio 3 5.7 
4-Jul-11 550 poly 7 EZ Flow 1201P-GEO 5.1 
4-Jul-11 550 poly 8 EZ Flow 1202H-GEO 3.8 
4-Jul-11 550 pipe and ag 9 Pipe and Tire Chip 0.0 
4-Jul-11 550 chamber 10 ADS ARC 24 3.8 
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4-Jul-11 550 chamber 11 Infiltrator EQ 24 0.0 
4-Jul-11 550 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
4-Jul-11 550 chamber 14 ADS Bio 2 2.5 
4-Jul-11 550 chamber 16 Infiltrator EQ 36 0.0 

12-Jul-11 558 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
12-Jul-11 558 gravelless 3 ADS SB2 10 inch 0.0 
12-Jul-11 558 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
12-Jul-11 558 gravelless 5 ADS SB2 8 inch 0.0 
12-Jul-11 558 chamber 6 ADS Bio 3 3.2 
12-Jul-11 558 poly 7 EZ Flow 1201P-GEO 5.1 
12-Jul-11 558 poly 8 EZ Flow 1202H-GEO 3.8 
12-Jul-11 558 pipe and ag 9 Pipe and Tire Chip 0.0 
12-Jul-11 558 chamber 10 ADS ARC 24 5.1 
12-Jul-11 558 chamber 11 Infiltrator EQ 24 0.0 
12-Jul-11 558 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
12-Jul-11 558 chamber 14 ADS Bio 2 1.3 
12-Jul-11 558 chamber 16 Infiltrator EQ 36 0.0 
19-Jul-11 565 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
19-Jul-11 565 gravelless 3 ADS SB2 10 inch 0.0 
19-Jul-11 565 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
19-Jul-11 565 gravelless 5 ADS SB2 8 inch 0.0 
19-Jul-11 565 chamber 6 ADS Bio 3 6.4 
19-Jul-11 565 poly 7 EZ Flow 1201P-GEO 5.1 
19-Jul-11 565 poly 8 EZ Flow 1202H-GEO 5.1 
19-Jul-11 565 pipe and ag 9 Pipe and Tire Chip 0.0 
19-Jul-11 565 chamber 10 ADS ARC 24 4.4 
19-Jul-11 565 chamber 11 Infiltrator EQ 24 0.0 
19-Jul-11 565 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
19-Jul-11 565 chamber 14 ADS Bio 2 2.5 
19-Jul-11 565 chamber 16 Infiltrator EQ 36 0.0 
28-Jul-11 574 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
28-Jul-11 574 gravelless 3 ADS SB2 10 inch 0.0 
28-Jul-11 574 pipe and ag 4 Pipe and Gravel 46 cm 2.5 
28-Jul-11 574 gravelless 5 ADS SB2 8 inch 0.0 
28-Jul-11 574 chamber 6 ADS Bio 3 6.4 
28-Jul-11 574 poly 7 EZ Flow 1201P-GEO 5.1 
28-Jul-11 574 poly 8 EZ Flow 1202H-GEO 3.8 
28-Jul-11 574 pipe and ag 9 Pipe and Tire Chip 0.0 
28-Jul-11 574 chamber 10 ADS ARC 24 3.8 
28-Jul-11 574 chamber 11 Infiltrator EQ 24 0.0 
28-Jul-11 574 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
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28-Jul-11 574 chamber 14 ADS Bio 2 1.3 
28-Jul-11 574 chamber 16 Infiltrator EQ 36 0.0 
3-Aug-11 580 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
3-Aug-11 580 gravelless 3 ADS SB2 10 inch 0.0 
3-Aug-11 580 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
3-Aug-11 580 gravelless 5 ADS SB2 8 inch 0.0 
3-Aug-11 580 chamber 6 ADS Bio 3 2.5 
3-Aug-11 580 poly 7 EZ Flow 1201P-GEO 7.6 
3-Aug-11 580 poly 8 EZ Flow 1202H-GEO 2.5 
3-Aug-11 580 pipe and ag 9 Pipe and Tire Chip 0.0 
3-Aug-11 580 chamber 10 ADS ARC 24 5.1 
3-Aug-11 580 chamber 11 Infiltrator EQ 24 0.0 
3-Aug-11 580 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
3-Aug-11 580 chamber 14 ADS Bio 2 1.3 
3-Aug-11 580 chamber 16 Infiltrator EQ 36 0.0 

11-Aug-11 588 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
11-Aug-11 588 gravelless 3 ADS SB2 10 inch 0.0 
11-Aug-11 588 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
11-Aug-11 588 gravelless 5 ADS SB2 8 inch 0.0 
11-Aug-11 588 chamber 6 ADS Bio 3 1.9 
11-Aug-11 588 poly 7 EZ Flow 1201P-GEO 6.4 
11-Aug-11 588 poly 8 EZ Flow 1202H-GEO 5.1 
11-Aug-11 588 pipe and ag 9 Pipe and Tire Chip 0.0 
11-Aug-11 588 chamber 10 ADS ARC 24 5.7 
11-Aug-11 588 chamber 11 Infiltrator EQ 24 0.0 
11-Aug-11 588 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
11-Aug-11 588 chamber 14 ADS Bio 2 2.5 
11-Aug-11 588 chamber 16 Infiltrator EQ 36 0.0 
16-Aug-11 593 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
16-Aug-11 593 gravelless 3 ADS SB2 10 inch 0.0 
16-Aug-11 593 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
16-Aug-11 593 gravelless 5 ADS SB2 8 inch 0.0 
16-Aug-11 593 chamber 6 ADS Bio 3 6.4 
16-Aug-11 593 poly 7 EZ Flow 1201P-GEO 7.6 
16-Aug-11 593 poly 8 EZ Flow 1202H-GEO 4.4 
16-Aug-11 593 pipe and ag 9 Pipe and Tire Chip 0.0 
16-Aug-11 593 chamber 10 ADS ARC 24 6.4 
16-Aug-11 593 chamber 11 Infiltrator EQ 24 0.0 
16-Aug-11 593 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
16-Aug-11 593 chamber 14 ADS Bio 2 2.5 
16-Aug-11 593 chamber 16 Infiltrator EQ 36 0.0 
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25-Aug-11 602 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
25-Aug-11 602 gravelless 3 ADS SB2 10 inch 0.0 
25-Aug-11 602 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
25-Aug-11 602 gravelless 5 ADS SB2 8 inch 0.0 
25-Aug-11 602 chamber 6 ADS Bio 3 4.4 
25-Aug-11 602 poly 7 EZ Flow 1201P-GEO 5.7 
25-Aug-11 602 poly 8 EZ Flow 1202H-GEO 3.8 
25-Aug-11 602 pipe and ag 9 Pipe and Tire Chip 0.0 
25-Aug-11 602 chamber 10 ADS ARC 24 5.1 
25-Aug-11 602 chamber 11 Infiltrator EQ 24 0.0 
25-Aug-11 602 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
25-Aug-11 602 chamber 14 ADS Bio 2 0.6 
25-Aug-11 602 chamber 16 Infiltrator EQ 36 0.0 

1-Sep-11 609 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
1-Sep-11 609 gravelless 3 ADS SB2 10 inch 0.0 
1-Sep-11 609 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
1-Sep-11 609 gravelless 5 ADS SB2 8 inch 0.0 
1-Sep-11 609 chamber 6 ADS Bio 3 3.8 
1-Sep-11 609 poly 7 EZ Flow 1201P-GEO 6.4 
1-Sep-11 609 poly 8 EZ Flow 1202H-GEO 3.8 
1-Sep-11 609 pipe and ag 9 Pipe and Tire Chip 0.0 
1-Sep-11 609 chamber 10 ADS ARC 24 5.7 
1-Sep-11 609 chamber 11 Infiltrator EQ 24 0.0 
1-Sep-11 609 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
1-Sep-11 609 chamber 14 ADS Bio 2 1.9 
1-Sep-11 609 chamber 16 Infiltrator EQ 36 0.0 
8-Sep-11 616 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
8-Sep-11 616 gravelless 3 ADS SB2 10 inch 0.0 
8-Sep-11 616 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
8-Sep-11 616 gravelless 5 ADS SB2 8 inch 0.0 
8-Sep-11 616 chamber 6 ADS Bio 3 4.4 
8-Sep-11 616 poly 7 EZ Flow 1201P-GEO 7.6 
8-Sep-11 616 poly 8 EZ Flow 1202H-GEO 3.8 
8-Sep-11 616 pipe and ag 9 Pipe and Tire Chip 0.0 
8-Sep-11 616 chamber 10 ADS ARC 24 3.8 
8-Sep-11 616 chamber 11 Infiltrator EQ 24 0.0 
8-Sep-11 616 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
8-Sep-11 616 chamber 14 ADS Bio 2 5.1 
8-Sep-11 616 chamber 16 Infiltrator EQ 36 0.0 

15-Sep-11 623 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
15-Sep-11 623 gravelless 3 ADS SB2 10 inch 0.0 
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15-Sep-11 623 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
15-Sep-11 623 gravelless 5 ADS SB2 8 inch 0.0 
15-Sep-11 623 chamber 6 ADS Bio 3 3.2 
15-Sep-11 623 poly 7 EZ Flow 1201P-GEO 6.4 
15-Sep-11 623 poly 8 EZ Flow 1202H-GEO 5.1 
15-Sep-11 623 pipe and ag 9 Pipe and Tire Chip 0.0 
15-Sep-11 623 chamber 10 ADS ARC 24 6.4 
15-Sep-11 623 chamber 11 Infiltrator EQ 24 0.0 
15-Sep-11 623 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
15-Sep-11 623 chamber 14 ADS Bio 2 3.2 
15-Sep-11 623 chamber 16 Infiltrator EQ 36 0.0 
23-Sep-11 631 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
23-Sep-11 631 gravelless 3 ADS SB2 10 inch 0.0 
23-Sep-11 631 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
23-Sep-11 631 gravelless 5 ADS SB2 8 inch 0.0 
23-Sep-11 631 chamber 6 ADS Bio 3 2.5 
23-Sep-11 631 poly 7 EZ Flow 1201P-GEO 7.6 
23-Sep-11 631 poly 8 EZ Flow 1202H-GEO 2.5 
23-Sep-11 631 pipe and ag 9 Pipe and Tire Chip 0.0 
23-Sep-11 631 chamber 10 ADS ARC 24 5.7 
23-Sep-11 631 chamber 11 Infiltrator EQ 24 0.0 
23-Sep-11 631 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
23-Sep-11 631 chamber 14 ADS Bio 2 1.9 
23-Sep-11 631 chamber 16 Infiltrator EQ 36 0.0 
29-Sep-11 637 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
29-Sep-11 637 gravelless 3 ADS SB2 10 inch 0.0 
29-Sep-11 637 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
29-Sep-11 637 gravelless 5 ADS SB2 8 inch 0.0 
29-Sep-11 637 chamber 6 ADS Bio 3 3.8 
29-Sep-11 637 poly 7 EZ Flow 1201P-GEO 9.5 
29-Sep-11 637 poly 8 EZ Flow 1202H-GEO 2.5 
29-Sep-11 637 pipe and ag 9 Pipe and Tire Chip 0.0 
29-Sep-11 637 chamber 10 ADS ARC 24 3.8 
29-Sep-11 637 chamber 11 Infiltrator EQ 24 0.0 
29-Sep-11 637 pipe and ag 12 Pipe and Gravel 61 cm 2.5 
29-Sep-11 637 chamber 14 ADS Bio 2 3.8 
29-Sep-11 637 chamber 16 Infiltrator EQ 36 0.0 

6-Oct-11 644 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
6-Oct-11 644 gravelless 3 ADS SB2 10 inch 0.0 
6-Oct-11 644 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
6-Oct-11 644 gravelless 5 ADS SB2 8 inch 0.0 
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6-Oct-11 644 chamber 6 ADS Bio 3 5.7 
6-Oct-11 644 poly 7 EZ Flow 1201P-GEO 6.4 
6-Oct-11 644 poly 8 EZ Flow 1202H-GEO 3.8 
6-Oct-11 644 pipe and ag 9 Pipe and Tire Chip 0.0 
6-Oct-11 644 chamber 10 ADS ARC 24 2.5 
6-Oct-11 644 chamber 11 Infiltrator EQ 24 0.0 
6-Oct-11 644 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
6-Oct-11 644 chamber 14 ADS Bio 2 5.7 
6-Oct-11 644 chamber 16 Infiltrator EQ 36 0.0 

15-Oct-11 653 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
15-Oct-11 653 gravelless 3 ADS SB2 10 inch 0.0 
15-Oct-11 653 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
15-Oct-11 653 gravelless 5 ADS SB2 8 inch 0.0 
15-Oct-11 653 chamber 6 ADS Bio 3 3.8 
15-Oct-11 653 poly 7 EZ Flow 1201P-GEO 7.6 
15-Oct-11 653 poly 8 EZ Flow 1202H-GEO 3.2 
15-Oct-11 653 pipe and ag 9 Pipe and Tire Chip 0.0 
15-Oct-11 653 chamber 10 ADS ARC 24 3.8 
15-Oct-11 653 chamber 11 Infiltrator EQ 24 0.0 
15-Oct-11 653 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
15-Oct-11 653 chamber 14 ADS Bio 2 3.2 
15-Oct-11 653 chamber 16 Infiltrator EQ 36 0.0 
20-Oct-11 658 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
20-Oct-11 658 gravelless 3 ADS SB2 10 inch 0.0 
20-Oct-11 658 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
20-Oct-11 658 gravelless 5 ADS SB2 8 inch 0.0 
20-Oct-11 658 chamber 6 ADS Bio 3 0.0 
20-Oct-11 658 poly 7 EZ Flow 1201P-GEO 10.2 
20-Oct-11 658 poly 8 EZ Flow 1202H-GEO 2.5 
20-Oct-11 658 pipe and ag 9 Pipe and Tire Chip 0.0 
20-Oct-11 658 chamber 10 ADS ARC 24 4.4 
20-Oct-11 658 chamber 11 Infiltrator EQ 24 0.0 
20-Oct-11 658 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
20-Oct-11 658 chamber 14 ADS Bio 2 2.5 
20-Oct-11 658 chamber 16 Infiltrator EQ 36 0.0 
28-Oct-11 666 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
28-Oct-11 666 gravelless 3 ADS SB2 10 inch 0.0 
28-Oct-11 666 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
28-Oct-11 666 gravelless 5 ADS SB2 8 inch 0.0 
28-Oct-11 666 chamber 6 ADS Bio 3 0.0 
28-Oct-11 666 poly 7 EZ Flow 1201P-GEO 7.0 
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28-Oct-11 666 poly 8 EZ Flow 1202H-GEO 2.5 
28-Oct-11 666 pipe and ag 9 Pipe and Tire Chip 0.0 
28-Oct-11 666 chamber 10 ADS ARC 24 6.4 
28-Oct-11 666 chamber 11 Infiltrator EQ 24 0.0 
28-Oct-11 666 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
28-Oct-11 666 chamber 14 ADS Bio 2 3.2 
28-Oct-11 666 chamber 16 Infiltrator EQ 36 0.0 
4-Nov-11 673 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
4-Nov-11 673 gravelless 3 ADS SB2 10 inch 0.0 
4-Nov-11 673 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
4-Nov-11 673 gravelless 5 ADS SB2 8 inch 0.0 
4-Nov-11 673 chamber 6 ADS Bio 3 0.0 
4-Nov-11 673 poly 7 EZ Flow 1201P-GEO 7.0 
4-Nov-11 673 poly 8 EZ Flow 1202H-GEO 3.2 
4-Nov-11 673 pipe and ag 9 Pipe and Tire Chip 0.0 
4-Nov-11 673 chamber 10 ADS ARC 24 5.7 
4-Nov-11 673 chamber 11 Infiltrator EQ 24 0.0 
4-Nov-11 673 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
4-Nov-11 673 chamber 14 ADS Bio 2 5.1 
4-Nov-11 673 chamber 16 Infiltrator EQ 36 0.0 

11-Nov-11 680 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
11-Nov-11 680 gravelless 3 ADS SB2 10 inch 0.0 
11-Nov-11 680 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
11-Nov-11 680 gravelless 5 ADS SB2 8 inch 0.0 
11-Nov-11 680 chamber 6 ADS Bio 3 0.0 
11-Nov-11 680 poly 7 EZ Flow 1201P-GEO 7.0 
11-Nov-11 680 poly 8 EZ Flow 1202H-GEO 1.9 
11-Nov-11 680 pipe and ag 9 Pipe and Tire Chip 0.0 
11-Nov-11 680 chamber 10 ADS ARC 24 5.1 
11-Nov-11 680 chamber 11 Infiltrator EQ 24 0.0 
11-Nov-11 680 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
11-Nov-11 680 chamber 14 ADS Bio 2 5.7 
11-Nov-11 680 chamber 16 Infiltrator EQ 36 0.0 
18-Nov-11 687 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
18-Nov-11 687 gravelless 3 ADS SB2 10 inch 0.0 
18-Nov-11 687 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
18-Nov-11 687 gravelless 5 ADS SB2 8 inch 0.0 
18-Nov-11 687 chamber 6 ADS Bio 3 1.3 
18-Nov-11 687 poly 7 EZ Flow 1201P-GEO 7.0 
18-Nov-11 687 poly 8 EZ Flow 1202H-GEO 3.2 
18-Nov-11 687 pipe and ag 9 Pipe and Tire Chip 0.0 
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18-Nov-11 687 chamber 10 ADS ARC 24 5.1 
18-Nov-11 687 chamber 11 Infiltrator EQ 24 0.0 
18-Nov-11 687 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
18-Nov-11 687 chamber 14 ADS Bio 2 5.1 
18-Nov-11 687 chamber 16 Infiltrator EQ 36 0.0 
27-Nov-11 696 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
27-Nov-11 696 gravelless 3 ADS SB2 10 inch 0.0 
27-Nov-11 696 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
27-Nov-11 696 gravelless 5 ADS SB2 8 inch 0.0 
27-Nov-11 696 chamber 6 ADS Bio 3 3.2 
27-Nov-11 696 poly 7 EZ Flow 1201P-GEO 7.6 
27-Nov-11 696 poly 8 EZ Flow 1202H-GEO 0.6 
27-Nov-11 696 pipe and ag 9 Pipe and Tire Chip 0.0 
27-Nov-11 696 chamber 10 ADS ARC 24 5.1 
27-Nov-11 696 chamber 11 Infiltrator EQ 24 0.0 
27-Nov-11 696 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
27-Nov-11 696 chamber 14 ADS Bio 2 2.5 
27-Nov-11 696 chamber 16 Infiltrator EQ 36 0.0 

4-Dec-11 703 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
4-Dec-11 703 gravelless 3 ADS SB2 10 inch 0.0 
4-Dec-11 703 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
4-Dec-11 703 gravelless 5 ADS SB2 8 inch 0.0 
4-Dec-11 703 chamber 6 ADS Bio 3 0.0 
4-Dec-11 703 poly 7 EZ Flow 1201P-GEO 7.0 
4-Dec-11 703 poly 8 EZ Flow 1202H-GEO 2.5 
4-Dec-11 703 pipe and ag 9 Pipe and Tire Chip 0.0 
4-Dec-11 703 chamber 10 ADS ARC 24 6.4 
4-Dec-11 703 chamber 11 Infiltrator EQ 24 0.0 
4-Dec-11 703 pipe and ag 12 Pipe and Gravel 61 cm 0.0 
4-Dec-11 703 chamber 14 ADS Bio 2 3.8 
4-Dec-11 703 chamber 16 Infiltrator EQ 36 0.0 

12-Dec-11 711 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
12-Dec-11 711 gravelless 3 ADS SB2 10 inch 0.0 
12-Dec-11 711 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
12-Dec-11 711 gravelless 5 ADS SB2 8 inch 0.0 
12-Dec-11 711 chamber 6 ADS Bio 3 0.0 
12-Dec-11 711 poly 7 EZ Flow 1201P-GEO 3.8 
12-Dec-11 711 poly 8 EZ Flow 1202H-GEO 1.9 
12-Dec-11 711 pipe and ag 9 Pipe and Tire Chip 0.0 
12-Dec-11 711 chamber 10 ADS ARC 24 6.4 
12-Dec-11 711 chamber 11 Infiltrator EQ 24 0.0 
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12-Dec-11 711 pipe and ag 12 Pipe and Gravel 61 cm 2.5 
12-Dec-11 711 chamber 14 ADS Bio 2 1.9 
12-Dec-11 711 chamber 16 Infiltrator EQ 36 0.0 
19-Dec-11 718 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
19-Dec-11 718 gravelless 3 ADS SB2 10 inch 0.0 
19-Dec-11 718 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
19-Dec-11 718 gravelless 5 ADS SB2 8 inch 0.0 
19-Dec-11 718 chamber 6 ADS Bio 3 3.8 
19-Dec-11 718 poly 7 EZ Flow 1201P-GEO 6.4 
19-Dec-11 718 poly 8 EZ Flow 1202H-GEO 1.3 
19-Dec-11 718 pipe and ag 9 Pipe and Tire Chip 0.0 
19-Dec-11 718 chamber 10 ADS ARC 24 6.4 
19-Dec-11 718 chamber 11 Infiltrator EQ 24 0.0 
19-Dec-11 718 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
19-Dec-11 718 chamber 14 ADS Bio 2 3.2 
19-Dec-11 718 chamber 16 Infiltrator EQ 36 0.0 
31-Dec-11 730 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
31-Dec-11 730 gravelless 3 ADS SB2 10 inch 0.0 
31-Dec-11 730 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
31-Dec-11 730 gravelless 5 ADS SB2 8 inch 0.0 
31-Dec-11 730 chamber 6 ADS Bio 3 3.8 
31-Dec-11 730 poly 7 EZ Flow 1201P-GEO 5.7 
31-Dec-11 730 poly 8 EZ Flow 1202H-GEO 3.8 
31-Dec-11 730 pipe and ag 9 Pipe and Tire Chip 0.0 
31-Dec-11 730 chamber 10 ADS ARC 24 5.1 
31-Dec-11 730 chamber 11 Infiltrator EQ 24 0.0 
31-Dec-11 730 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
31-Dec-11 730 chamber 14 ADS Bio 2 0.6 
31-Dec-11 730 chamber 16 Infiltrator EQ 36 0.0 
14-Jan-12 744 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
14-Jan-12 744 gravelless 3 ADS SB2 10 inch 0.0 
14-Jan-12 744 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
14-Jan-12 744 gravelless 5 ADS SB2 8 inch 0.0 
14-Jan-12 744 chamber 6 ADS Bio 3 4.4 
14-Jan-12 744 poly 7 EZ Flow 1201P-GEO 9.5 
14-Jan-12 744 poly 8 EZ Flow 1202H-GEO 5.7 
14-Jan-12 744 pipe and ag 9 Pipe and Tire Chip 0.0 
14-Jan-12 744 chamber 10 ADS ARC 24 6.4 
14-Jan-12 744 chamber 11 Infiltrator EQ 24 6.4 
14-Jan-12 744 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
14-Jan-12 744 chamber 14 ADS Bio 2 2.5 
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14-Jan-12 744 chamber 16 Infiltrator EQ 36 0.0 
23-Jan-12 753 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
23-Jan-12 753 gravelless 3 ADS SB2 10 inch 0.0 
23-Jan-12 753 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
23-Jan-12 753 gravelless 5 ADS SB2 8 inch 0.0 
23-Jan-12 753 chamber 6 ADS Bio 3 3.8 
23-Jan-12 753 poly 7 EZ Flow 1201P-GEO 5.1 
23-Jan-12 753 poly 8 EZ Flow 1202H-GEO 6.4 
23-Jan-12 753 pipe and ag 9 Pipe and Tire Chip 0.0 
23-Jan-12 753 chamber 10 ADS ARC 24 6.4 
23-Jan-12 753 chamber 11 Infiltrator EQ 24 0.0 
23-Jan-12 753 pipe and ag 12 Pipe and Gravel 61 cm 0.6 
23-Jan-12 753 chamber 14 ADS Bio 2 3.8 
23-Jan-12 753 chamber 16 Infiltrator EQ 36 0.0 
31-Jan-12 761 pipe and ag 2 Pipe and Gravel 30 cm 0.0 
31-Jan-12 761 gravelless 3 ADS SB2 10 inch 0.0 
31-Jan-12 761 pipe and ag 4 Pipe and Gravel 46 cm 0.0 
31-Jan-12 761 gravelless 5 ADS SB2 8 inch 0.0 
31-Jan-12 761 chamber 6 ADS Bio 3 5.1 
31-Jan-12 761 poly 7 EZ Flow 1201P-GEO 7.0 
31-Jan-12 761 poly 8 EZ Flow 1202H-GEO 0.0 
31-Jan-12 761 pipe and ag 9 Pipe and Tire Chip 0.0 
31-Jan-12 761 chamber 10 ADS ARC 24 3.2 
31-Jan-12 761 chamber 11 Infiltrator EQ 24 0.0 
31-Jan-12 761 pipe and ag 12 Pipe and Gravel 61 cm 1.3 
31-Jan-12 761 chamber 14 ADS Bio 2 1.3 
31-Jan-12 761 chamber 16 Infiltrator EQ 36 0.0 
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APPENDIX C 
 
Example SAS program used to compare soil chemical properties among products over 
time and soil chemistry data set.   
 
SAS Program: 
 
title 'Bethel Heights Soil Chemical Property Comparion Among Trenches'; 
data soil; 
  infile 'SAS BH soil.csv' firstobs = 2 delimiter = "," truncover LRECL = 600; 
  input trench type $ product $ rep year pH EC Phos K Ca Mg S Na Fe Mn Zn Cu; 
run; 
 
proc print data = soil; 
run; 
 
proc glm data = soil; 
  class type product year; 
  model pH EC Phos K Ca Mg S Na Fe Mn Zn Cu =  
        type product(type) year year*type year*product(type); 
  means year year*product(type) / lsd lines; 
run; 
quit; 
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   dS/m ----------------------------- mg/kg --------------------------------- 
2 Pipe&Gravel30 cm pipe and ag 1 2008 4.9 0.044 2.1 70 466 195 94 24 34 0.02 0.01 1.2
2 Pipe&Gravel30 cm pipe and ag 2 2008 5.5 0.036 2.2 72 827 236 61 19 30 4.91 0.03 1.4
3 ADS SB2 10 inch gravelless 1 2008 5.1 0.043 2.2 76 722 220 70 31 31 0.02 0.01 1.1
3 ADS SB2 10 inch gravelless 2 2008 4.9 0.037 2.3 61 310 155 107 13 24 0.86 0.01 1.1
4 Pipe&Gravel46cm pipe and ag 1 2008 4.8 0.036 2.2 59 294 106 83 21 32 0.02 0.01 1.2
4 Pipe&Gravel46cm pipe and ag 2 2008 5 0.036 1.8 70 366 172 104 22 28 0.46 0.01 1.2
5 ADS SB2 8 inch  gravelless 1 2008 5.8 0.045 2.5 67 914 229 33 25 26 2.96 0.01 1
5 ADS SB2 8 inch  gravelless 2 2008 5 0.038 2.9 72 751 167 93 19 20 0.02 0.07 1.2
6 ADS Bio 3 chamber 1 2008 5 0.039 2.6 59 519 136 63 15 27 2.06 0.01 1.2
6 ADS Bio 3 chamber 2 2008 5.9 0.035 2.2 81 1035 327 10 25 23 6.64 0.01 0.9
7 EZ Flow 1201 poly 1 2008 5.5 0.044 3.6 69 882 187 14 20 38 37.68 0.1 2
7 EZ Flow 1201 poly 2 2008 5.3 0.042 2.3 75 686 243 89 25 28 0.02 0.01 1
8 EZ Flow 1202 poly 1 2008 5.4 0.034 2.2 74 774 258 40 22 32 15.57 0.01 1.1
8 EZ Flow 1202 poly 2 2008 5.1 0.046 2.5 72 552 248 52 30 33 13.75 0.01 1.2
9 Pipe&Tire Chip pipe and ag 1 2008 5.7 0.034 2.3 74 861 243 51 21 27 23.46 0.01 0.8
9 Pipe&Tire Chip pipe and ag 2 2008 5.1 0.041 2.6 72 440 210 68 23 22 9.47 0.01 1.2

10 ADS ARC 24 chamber 1 2008 4.9 0.046 3.1 70 592 197 52 17 29 5.54 0.01 1.1
10 ADS ARC 24 chamber 2 2008 4.9 0.046 2.1 68 427 161 100 36 21 0.75 0.05 1.1
11 Infiltrator EQ 24 chamber 1 2008 5 0.038 2.2 65 431 160 94 16 24 6.82 0.01 1.2
11 Infiltrator EQ 24 chamber 2 2008 5.1 0.052 2.2 88 449 322 108 57 16 0.02 0.07 0.9
12 Pipe&Gravel61cm pipe and ag 1 2008 5.8 0.032 3.6 72 1087 142 10 13 29 10.11 0.01 1.2
12 Pipe&Gravel61cm pipe and ag 2 2008 5.8 0.046 8 105 880 165 11 16 44 10.61 0.12 1.4
14 ADS Bio 2  chamber 1 2008 5.2 0.034 8.8 73 702 120 21 17 33 2.32 0.01 1.2
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   dS/m ----------------------------- mg/kg --------------------------------- 
14 ADS Bio 2  chamber 2 2008 5.2 0.039 2.5 60 581 161 38 25 28 0.02 0.01 1
16 Infiltrator EQ 36 chamber 1 2008 6.4 0.07 2 66 1122 157 19 78 26 6.01 0.01 1.1
16 Infiltrator EQ 36 chamber 2 2008 6.1 0.049 6.6 56 1025 83 10 37 33 37.17 0.06 2.4
2 Pipe&Gravel30 cm pipe and ag 1 2011 4.4 0.12 2 74 445 143 116 50 36 3.27 0.1 1.1
2 Pipe&Gravel30 cm pipe and ag 2 2011 4.7 0.132 5.7 78 740 179 62 29 42 4.34 0.1 1.1
3 ADS SB2 10 inch gravelless 1 2011 4.9 0.101 3.4 74 714 171 79 52 40 3 0.1 1.2
3 ADS SB2 10 inch gravelless 2 2011 5.1 0.108 1.6 72 321 148 118 50 40 0.93 0.03 1
4 Pipe&Gravel46cm pipe and ag 1 2011 4.5 0.095 1.4 58 254 115 124 54 41 1.04 0.01 1
4 Pipe&Gravel46cm pipe and ag 2 2011 4.5 0.104 2.5 79 574 177 75 39 45 4.08 0.01 1
5 ADS SB2 8 inch  gravelless 1 2011 4.8 0.112 1.8 74 652 159 82 63 35 6.44 0.06 1.1
5 ADS SB2 8 inch  gravelless 2 2011 4.9 0.118 5.2 84 805 191 79 69 33 3.42 0.01 1.3
6 ADS Bio 3 chamber 1 2011 4.6 0.144 3.3 82 705 133 116 67 55 2.72 0.01 0.5
6 ADS Bio 3 chamber 2 2011 5.4 0.175 4.5 109 1031 207 28 50 49 45.37 0.01 0.5
7 EZ Flow 1201 poly 1 2011 5.1 0.163 6.5 109 780 134 44 52 45 25.67 0.04 0.3
7 EZ Flow 1201 poly 2 2011 4.7 0.169 2.3 71 559 198 97 76 43 63.87 0.01 0.3
8 EZ Flow 1202 poly 1 2011 4.9 0.159 4.1 84 891 234 56 84 52 28.55 0.05 0.6
8 EZ Flow 1202 poly 2 2011 4.7 0.132 2.5 66 507 178 106 87 50 13.64 0.03 0.4
9 Pipe&Tire Chip pipe and ag 1 2011 5.2 0.254 5.2 93 1032 197 29 55 49 33.42 0.76 0.8
9 Pipe&Tire Chip pipe and ag 2 2011 4.9 0.157 6.3 81 772 204 71 94 47 5.78 0.11 0.5

10 ADS ARC 24 chamber 1 2011 4.9 0.111 4 65 559 145 73 60 49 43.04 0.11 0.6
10 ADS ARC 24 chamber 2 2011 4.8 0.08 1.7 67 407 117 125 57 33 6.31 0.06 0.5
11 Infiltrator EQ 24 chamber 1 2011 4.7 0.105 9.5 81 552 99 80 44 55 8.62 0.19 0.6
11 Infiltrator EQ 24 chamber 2 2011 5.1 0.101 4.8 69 832 123 90 76 49 10.02 0.35 1
12 Pipe&Gravel61cm pipe and ag 1 2011 5.4 0.101 8.6 54 1003 66 13 24 46 44.91 0.13 1.8
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   dS/m ----------------------------- mg/kg --------------------------------- 
12 Pipe&Gravel61cm pipe and ag 2 2011 5 0.3 23.2 127 935 134 55 32 70 73.37 0.92 2.8
14 ADS Bio 2  chamber 1 2011 5.1 0.093 8.6 70 801 126 43 55 44 13.34 0.12 1
14 ADS Bio 2  chamber 2 2011 5.6 0.128 3.8 67 1142 182 23 56 35 7.06 0.04 0.7
16 Infiltrator EQ 36 chamber 1 2011 5.4 0.211 14.5 69 1182 79 25 45 48 41.58 0.1 1.4
16 Infiltrator EQ 36 chamber 2 2011 5 0.116 6.5 65 836 99 34 42 51 28.92 0.03 0.8
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