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APPENDIX E 

RAIN CAP MATERIAL 



PRODUCT PART #

DURA♦SKRIM® 8BB ..................................................................... R8BBR

DURA♦SKRIM® 8WB ..................................................................  R8WBK 

DURA♦SKRIM® 12BB..................................................................  R12BBR

DURA♦SKRIM® 12WB ..............................................................  R12WBK

PRODUCT DESCRIPTION
DURA♦SKRIM® 8BB, 8WB, 
12BB and 12WB consist 
of two sheets of high-
strength polyethylene film 
laminated together with 
a third layer of molten 
polyethylene.  The white 
outer layer (DURA♦SKRIM® 
8WB and 12WB) contains 
UV inhibitors and thermal 
stabilizers and the black outer 
layer(s) contains carbon black 
to enhance outdoor life.  The 
white outer layer is also designed 
to reduce heat build up and condensation.  A heavy scrim 
reinforcement placed between these plies greatly enhances tear 
resistance and increases service life.  DURA♦SKRIM®’s heavy-
duty diamond reinforcement responds to tears immediately by 
surrounding and stopping the tear.

PRODUCT USE
DURA♦SKRIM® 8 and 12 are used in more demanding 
applications requiring high tear resistance.  Please inquire about 
DURA♦SKRIM® R8BV and R12BV for long-term applications 
up to 5 years, meeting GRI-GM22 Standard Specifications for 
scrim reinforced geomembranes used in exposed, temporary 
applications.

SIZE & PACKAGING
DURA♦SKRIM® 8BB, 8WB, are available in a variety of widths 
up to 125,000 square feet and up to 80,000 square feet in 12BB 
and 12WB.  All panels are accordion folded and tightly rolled 
on a heavy-duty core for ease of handling and time-saving 
installation.

APPLICATIONS

Cargo Coverings

Interim Landfill Covers

Daily Landfill Covers

Temporary Erosion Control

Divider Curtains

Remediation Covers or Liners

Pit/Pond Liners

Underslab Vapor Retarders

Temporary Earthen Liners

Temporary Rainshed Covers 

Temporary Rain Shed Cover

High -Strength
Polyethylene Film

High -Strength
Polyethylene Film

Molten Polyethylene 
Bonding Layer

Reinforced Scrim

FOUR-LAYER REINFORCED EXTRUSION LAMINATE

© 2016 RAVEN INDUSTRIES INC.    All rights reserved.

DURA♦SKRIM® 8BB, 8WB, 12BB & 12WB
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DURA♦SKRIM® 8BB, 8WB, 12BB and 12WB are four-layer reinforced extrusion 
laminates.  The black outer layers consist of a high-strength polyethylene film 
containing carbon black.  The white sides contain UV and thermal stabilizers.  
DURA♦SKRIM® 8 and 12 mil are reinforced with a heavy-duty scrim laid in a diagonal 
pattern with an additional machine direction scrim every 3” across the width.  The 
individual plies are laminated together with molten polyethylene.

FOUR-LAYER REINFORCED EXTRUSION LAMINATE

DURA♦SKRIM 8BB & 8WB DURA♦SKRIM 12BB & 12WB

PROPERTIES TEST METHOD IMPERIAL METRIC IMPERIAL METRIC

AppeArAnce Black/Black or White/Black Black/Black or White/Black

Thickness, nominAl 8 mil 0.20 mm 12 mil 0.30 mm

WeighT 34 lbs/MSF
4.9 oz/yd² 166 g/m² 55 lbs/MSF

7.9 oz./yd² 269 g/m²

consTrucTion Extrusion laminated with scrim reinforcement

² 1” Tensile sTrengTh ASTM D7003 62 lbf/in 108 N/cm 76 lbf/in 133 N/cm

² elongATion AT Film BreAk ASTM D7003 500 % 500 % 578 % 578 %

² elongATion AT scrim BreAk ASTM D7003 15 % 15 % 14 % 14 %

² grAB Tensile ASTM D7004 84 lbf 374 N 100 lbf 445 N

³ Tongue TeAr ASTM D5884 39 lbf 173 N 54 lbf 240 N

cBr puncTure resisTAnce ASTM D6241 208 lbf 925 N 276 lbf 1228 N

mullen BursT ASTM D751 80 psi 552 kPa 107 psi 738 kPa

¹ TrApezoid TeAr ASTM D4533 50 lbf 222 N 59 lbf 262 N

mAximum sTATic use TemperATure 180° F 82° C 180° F 82° C

minimum sTATic use TemperATure -70° F -57° C -70° F -57° C

WVTr ASTM E96
Procedure B

0.016
grains/(ft²·hr)

0.268
g/(m²·day)

0.010
grains/(ft²·hr)

0.161
g/(m²·day)

perm rATing
ASTM E96

Procedure B
0.037 Perms

grains/(ft²·hr·in Hg)
0.024 Perms

g/(24hr·m²·mm Hg)
0.023 Perms

grains/(ft²·hr·in Hg)
0.015 Perms

g/(24hr·m²·mm Hg)

DURA♦SKRIM® 8BB, 8WB, 12BB & 12WB

© 2016 RAVEN INDUSTRIES INC.   All rights reserved.

Scan QR Code to 
download technical  

data sheets.

Note:  To the best of our knowledge, unless otherwise stated, these are typical property values and are intended as guides only, not as specification 
limits. Chemical resistance, odor transmission, longevity as well as other performance criteria is not implied or given and actual testing must 
be performed for applicability in specific applications and/or conditions. RAVEN INDUSTRIES MAKES NO WARRANTIES AS TO THE FITNESS 
FOR A SPECIFIC USE OR MERCHANTABILITY OF PRODUCTS REFERRED TO, no guarantee of satisfactory results from reliance upon contained 
information or recommendations and disclaims all liability for resulting loss or damage.  Limited Warranty available at www.RavenEFD.com

022916 COR EFD 1076

RAVEN ENGINEERED FILMS
P.O. Box 5107 Sioux Falls, SD 57117-5107
Ph: +1 (605) 335-0174  •  TF: +1 (800) 635-3456

efdsales@ravenind.com
www.ravenefd.com

¹ Tests are an average of diagonal directions.
² Tests are an average of primary reinforcement directions.
³ Tests are an average of machine and transverse directions.

Hydraulic conductivity valures are dirived from permeability data. R8BBR = 3.14 x 10-10 cm/sec, 
R8WBK = 3.14 x 10-10 cm/sec, R12WBK = 1.85 x 10-10 cm/sec, and R12BB = 1.85 x 10-10 cm/sec.
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RAVEN INDUSTRIES INC. 

EXPOSED GEOMEMBRANE LIMITED WARRANTY 
 

Warranty No:______SAMPLE_______________ 
 

Effective Date:_______________________________ 
 

PURCHASER NAME:________________________________ PROJECT NAME:_________________________________ ______________________________ 
 

ADDRESS:_____ ___________________________________ ADDRESS/LOCATION:________ ____________________ ______________________________ 
 

CITY, STATE, ZIP, COUNTRY________________________ CITY, STATE, ZIP, COUNTRY____________________________________________________ 
 

GEOMEMBRANE TYPE/DESCRIPTION_____ DuraSkrim R12BV_____________________ 

 

Raven Industries Inc. warrants each Raven geomembrane to be free from manufacturing defects (as defined by the contract’s material 
specifications) and to be able to withstand normal weathering for a period of 5 years from the above effective date for normal use in approved 
applications. 
 
This Limited Warranty does not include damages or defects in the Raven geomembrane resulting from acts of God, casualty or catastrophe including but not 
limited to: earthquakes, floods, piercing hail, tornadoes or force majeure. The term “normal use” as used herein does not include, among other things 
improper handling during transportation, unloading, storage or installation, the exposure of Raven geomembranes to harmful chemicals, atypical atmospheric 
conditions, weather abuse of Raven geomembranes by machinery, equipment or people; improper site preparation or covering materials, excessive 
pressures or stresses from any source or improper application or installation. Raven geomembrane material warranty is intended for commercial use only 
and is not in effect for the consumer as defined in the Magnuson Moss Warranty or any similar federal, state, or local statues. The parties expressly agree 
that the sale hereunder is for commercial or industrial use only. 
 
Should defects or premature loss of use within the scope of the above Limited Warranty occur, Raven Industries Inc. will, at its option, repair or replace the 
Raven geomembrane on a pro-rata basis at the then current price in such manner as to charge the Purchaser/User only for that portion of the warranted life 
which has elapsed since purchase of the material. Raven Industries Inc. will have the right to inspect and determine the cause of any alleged defect in the 
Raven geomembrane and to take appropriate steps to repair or replace the Raven geomembrane if a defect exists which is covered under this warranty. This 
Limited Warranty extends only to Raven’s geomembrane, and does not extend to the installation service of third parties nor does it extend to materials 
furnished or installed by others in connection with the intended use of the Raven geomembranes. 
 
Any claim for any alleged breach of this warranty must be made in writing, by certified mail, to the General Manager of Engineered Films Division of Raven 
Industries Inc. within ten (10) days of becoming aware of the alleged defect. Should the required notice not be given, the defect and all warranties are waived 
by the Purchaser, and Purchaser shall not have any rights under this warranty. Raven Industries Inc. shall not be obligated to perform repairs or 
replacements under this warranty unless and until the area to be repaired or replaced is clean, dry, and unencumbered. This includes, but is not limited to, 
the area made available for repair and/or replacement of Raven geomembrane to be free from all water, dirt, sludge, residuals and liquids of any kind. If after 
inspection it is determined that there is no claim under this Limited Warranty, Purchaser shall reimburse Raven Industries Inc. for its costs associated with the 
site inspection. 
 
In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be entitled to a return of the 
purchase price for so much of the material as Raven Industries Inc. determines to have violated the warranty provided herein. Raven Industries Inc. shall not 
be liable for direct, indirect, special, consequential or incidental damages resulting from a breach of this warranty including, but not limited to, damages for 
loss of production, lost profits, personal injury or property damage. Raven Industries Inc. shall not be obligated to reimburse Purchaser for any repairs, 
replacement, modifications or alterations made by Purchaser unless Raven Industries Inc. specifically authorized, in writing, said repairs, replacements, 
modifications or alteration in advance of them having been made. Raven Industry’s liability under this warranty shall in no event exceed the replacement cost 
of the material sold to the Purchaser for the particular installation in which it failed. 
 
Raven Industries Inc. neither assumes nor authorizes any person other than the undersigned of Raven Industries Inc. to assume for it any other or additional 
liability in connection with the Raven geomembrane made on the basis of the Limited Warranty. The Limited Warranty on the Raven geomembrane herein is 
given in lieu of all other possible material warranties, either expressed or implied, and by accepting delivery of the material; Purchaser waives all other 
possible warranties, except those specifically given. This Limited Warranty may only be modified by written document mutually executed by Owner and 
Raven Industries Inc. 
 
Limited Warranty is extended to the purchaser/owner and is non-transferable and non-assignable; i.e., there are no third-party beneficiaries to this warranty. 
 
Purchaser acknowledges by acceptance that the Limited Warranty given herein is accepted in preference to any and other possible materials warranties. 
  
THIS LIMITED WARRANTY SHALL BE GOVERNED BY SOUTH DAKOTA LAW AND VENUE FOR ALL LEGAL PROCEEDINGS IN CONNECTION WITH THIS 
LIMITED WARRANTY SHALL BE IN MINNEHAHA COUNTY, SOUTH DAKOTA.  RAVEN INDUSTRIES INC. MAKES NO WARRANTY OF ANY KIND OTHER THAN 
THAT GIVEN ABOVE AND HEREBY DISCLAIMS ALL WARRANTIES, BOTH EXPRESSED OR IMPLIED, OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. THIS IS THE ONLY WARRANTY THAT APPLIES TO THE MATERIALS REFERRED TO HEREIN AND RAVEN INDUSTRIES INC. 
DISCLAIMS ANY LIABILITY FOR ANY WARRANTIES GIVEN BY ANY OTHER PERSON OR ENTITY, EITHER WRITTEN OR ORAL. 
 

RAVEN INDUSTRIES’ WARRANTY BECOMES AN OBLIGATION OF RAVEN INDUSTRIES INC. TO PERFORM UNDER THE WARRANTY ONLY UPON 

RECEIPT OF FINAL PAYMENT AND EXECUTION BY A DULY AUTHORIZED OFFICER OF RAVEN INDUSTRIES INC. 

 

I hereby state that I have read and understand the above and foregoing and agree to such by signing hereunder and agree that but for the 
warranties provided herein, no other warranties or representatives of Raven Industries Inc. have been made by agents or representatives of Raven 
Industries Inc. and this Limited Warranty supercedes all other documents or agreements concerning the warranty of the geomembrane. 
 

PURCHASER NAME: ___________________________________________RAVEN INDUSTRIES INC: ____________________________________________ 
(Authorized Representative) 

SIGNATURE: _________________________________ DATE ___________SIGNATURE: _______________________________DATE___________________ 
 

TITLE: ________________________________________________________ 
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APPENDIX F 
 

DRAINAGE REPORT 



A-Mehr Inc.

Profe.\'.fiiona/ Engineers and Scientists Specializing in La11dfills 

23016 MilJ Creek Dri\'e 

Laguna Hills
1 

CA 92653 

SCOPE 

DRAINAGE REPORT 
Central Maui Landfill 

Master Plan and Related Improvements 
January 4, 2017 

Phone(949) 206-0157 

Fax (949) 206-9157 

This report presents an analysis of surface water management features provided in the design of 

Central Maui Landfill Master Plan and related improvements. Specifically, it evaluates 
provisions for drainage at the perimeter of the Phase IV-VI, and Phase I-III areas. The analytical 
methods and content meet or exceed requirements of applicable County of Maui Department of 
Public Works regulations set forth Title MC-15, Subtitle 1, Chapter 4, "Rules for the Design of 
Storm DrainageEacilities in the County of Maui". 

Figure 1 is an overall site plan showing the location of the Phase IV -VI, and Phase I-III areas. 

PHASE IV-VI, AND PHASE I-ID AREAS 

Drainage Facilities 

Runoff from the Phase IV -VI and Phase I-Ill disposal areas is collected in paved perimeter 
channels and discharged to the stormwater basin located at the northeast comer of Phase IV. 

Stormwater collected in the stormwater basin is discharged primarily by infiltration through the 
fractured bedrock in which the basin is constructed. An emergency spillway is provided for 
overflow into the Kalialinui Gulch in the event of a major storm in which the storage capacity of 
the basin, approximately 7.4 acre-feet, is exceeded. There has not been an overflow event 

since initial construction of the basin in 1999. 

Hydrologic Runoff Computations 

The design of drainage structures for the completed landfill is based on the final landfill grades 

shown in Figure 2, which includes Phase IV-VI and Phase I-III areas which will be constructed 
during the next 20 years. Consistent with the State of Hawaii and County drainage regulations, 
the design runoff quantity for the completed landfill is based on a design storm of 1 hour 
duration and a recurrence interval of 50 years. From Plate 7 in Appendix A, the applicable one
hour rainfall amount for the Puunene area is 2.5 inches. 

The design peak flow rate is based on the rational method formula 

Q=CIA where Q = flow, cubic feet/second (cfs) 

1 
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MULTIMED EVALUATION 
 
 
 
 
 



 
APPENDIX G 

MULTIMED EVALUATION  
 

CENTRAL MAUI LANDFILL 
PHASE III 

PUUNENE, HAWAII 
  
 
1. INTRODUCTION AND PURPOSE 
 
This document presents the results of contaminant fate and transport modeling 
performed by A-Mehr, Inc. (A-Mehr) for the additional refuse to be placed over the 
improved north-facing slope of the existing Phase II landfill as part of the proposed 
Phase III disposal area development at the Central Maui Landfill (CML). 
 
The Phase II slope improvements design is addressed in detail in the Central Maui 
Landfill Phase III Design Report (Design Report), and the reader is referred to that 
report for additional specifics of the planned slope improvements and the larger Phase 
III disposal area design. 
 
The contaminant fate and transport modeling activities were conducted to demonstrate 
the combination of the existing Phase II final cover system, the overall positive slope of 
the Phase II area, and the planned improvements to the Phase II slope prior to 
placement of refuse (as described in the referenced Design Report), coupled with the 
lack of observed leachate generation in the closed Phase I/II areas, evaluation of 
current site groundwater conditions, and the arid environment of the site will provide 
protection of the underlying groundwater resources in a manner that is equivalent to or 
exceeds that of an impermeable liner as defined by HAR 11-58.1-3.   
 
The remainder of the document is organized in four parts, as follows: 
 

• Model General Approach 
• Model Inputs  
• Model Results, and 
• References.  

 
 
2. GENERAL APPROACH  
 
The contaminant fate and transport model simulations were completed using Version 
1.51 of the commercially-available software package MULTIMED for Windows (Allison 
Geosciences, Inc., 2005).  The modeling activities for the CML Phase II slope 
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incorporated MULTIMED’s Subtitle D restrictions and settings.  This was done to 
facilitate subsequent evaluation of the modeling results by allowing general comparison 
of modeling procedures and results to other landfill facilities.  The following model 
settings and restrictions were therefore utilized: 
 

• Only the saturated and unsaturated modules were used; 
 

• Only steady-state transport simulations were used, no decay of the landfill 
leachate concentrations entering the aquifer system were allowed, and the 
contaminant pulse was assumed to be continuous and constant for the duration 
of the simulation; 

 
• The receptor wells were assumed to lie directly downgradient of the facility;  

 
• The contaminant concentrations were calculated at the top of the aquifer; and 

 
• A Gaussian source geometry was utilized;  

 
As with all modeling efforts, the work performed involved the use of several 
assumptions regarding site conditions and processes affecting contaminant fate and 
transport in subsurface environments.  Any use of the modeling results should be 
tempered with an understanding of the assumptions involved. 
 
 
3. MODEL INPUTS 
 
Table 1 lists the facility-specific settings and values utilized in the modeling effort.  It 
also includes a brief description or reference describing how the value or setting was 
selected.  The remainder of this section provides additional information regarding 
several of the model inputs and settings.  
 
3.1 Phase II Slope Characteristics 
 
Sections 2 and 4.2 of the Design Report provide detailed descriptions of the existing 
Phase II slope and the proposed improvements to be made prior to placement of Phase 
III refuse that will overly the existing Phase II slope. 
 
3.2 Infiltration Rates 
 
The infiltration rate used for improved Phase II slope in the modeling effort was derived 
using the HELP model. Appendix C of the Design Report presents the results of the 
HELP modeling performed for the Phase II slope. 
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3.3 Initial Leachate Concentrations 
 
Tables 2A and 2B presents the historical leachate analytical data for the two currently 
active landfill leachate collection sumps from which leachate samples have been 
collected:  IV-A sump and IV-B sump.  Sampling and analysis of Phase I/II leachate has 
not been possible due to lack of leachate.  Leachate sump IV-A has been sampled and 
analyzed 17 times and sump IV-B has been sampled and analyzed 19 times.  Table 3 
presents the maximum recorded concentrations for each of the monitored analytes for 
the two sumps and summarizes the maximum recorded site concentration for each 
analyte.   
 
3.4 Potential Contaminants 
 
The potential contaminants included in the MULTIMED modeling effort are listed in 
Table 4.  These contaminants were included in the modeling because the USEPA/State 
of Hawaii has established a maximum contaminant level (MCL) for drinking water for 
each.  Table 4 presents the MCL, both primary and secondary, for each contaminant 
analyzed by CML for which a MCL has been established.   
 
Leachate constituents, for which the maximum recorded concentration for the site occur 
at concentrations below the respective MCL for drinking water, were not considered in 
the modeling efforts.  
 
Although no MCLs have been established for ammonia-nitrogen, this reduced nitrogen 
form was included in the modeling effort given that they can, to some extent, be 
expected to convert to nitrate during migration through oxidized portions of the 
unsaturated zone.  However, as a conservative step, all of the nitrogen reported for the 
ammonia-nitrogen was assumed to be converted to nitrate for purposes of the modeling 
effort.  Given that these “assumed” nitrate concentrations exceeded the MCL for nitrate, 
this parameter was included in the modeling effort.  
 
3.5 Receptor Wells 
 
For purposes of this modeling effort, it was assumed that the relevant Point of 
Compliance (POC) monitoring well would be located no more than 150 meters from the 
Phase II waste boundary; consistent with the Design Criteria of Subtitle D.   The liner 
limits of the proposed Phase III area precludes placement of wells within 150 meters 
from the northern edge of the Phase II disposal area.  Monitoring wells MW-2 and MW-9 
will be the closest downgradient monitoring points for the existing Phase I/II refuse.  
These wells are located approximately 213 meters (MW-2) and 259 meters (MW-9) 
from the northern edge of the Phase II disposal area.   
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3.6 Hydraulic Conductivity 
 
Based on review of data from slug tests and constant-rate pumping tests conducted at 
CML wells, an average hydraulic conductivity for the aquifer underlying the site of 2,030 
ft/day (2,578 cm/hr) is estimated (CH2M, May 2018).  
 
3.7 Groundwater Gradient 
 
Recent calculation of the groundwater gradient for the site is 0.000097 ft/ft (CH2M, May 
2018). 
 
3.8 Contaminant Fate and Transport Processes 
 
Input with regard to subsurface flow and transport modules were estimated from 
information presented in the USEPA’s (1995) MULTIMED guidance manual.  
 
 
4. MODEL RESULTS 
 
Table 5 summarizes the results of the MULTIMED modeling.  Complete MULTIMED 
program input and output is presented following Table 5.  For the POC well (well located 
150 meters from the waste footprint) the dilution attenuation factor (DAF) was 132.3 and 
the calculated concentrations for the modeled parameters were less than their MCLs.  
 
 
5. REFERENCES 
 
Allison Geosciences, Inc., 2005, “MULTIMED for Windows, Groundwater Fate and 

Transport Model”, version no. 1.51. 
 
CH2M, Inc., 2018, “Groundwater and Leachate Monitoring Plan, Central Maui Landfill”. 
 
United States Environmental Protection Agency (USEPA), 1995, “A Subtitle D Landfill 

Application Manual for the Multimedia Exposure Assessment Model (Multimed 
2.0)”.    

 
Waterloo Environmental, Inc., 2003, “Visual HELP”, version 2.2. 
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TABLE 1 
MULTIMED INPUT PARAMETERS  

CENTRAL MAUI LANDFILL, PHASE III 
PARAMETER UNIT VALUE NOTES/EXPLANATION 

General 
  Application Type -- Subtitle D MULTIMED for Windows, Version 1.51 software was 

employed.  The model settings shown for application type, 
run type, source type, and aquifer source plane geometry are 
consistent with Subtitle D requirements outlined in EPA 
(1995). 

  Run Type -- Deterministic 
  Source Type -- Steady State 
  Aquifer Source Plane Geometry -- Gaussian 

  Active Models -- Saturated & 
Unsaturated 

Zones 

Consistent with depth to groundwater at CML. 

  Number of Monte Carlo Iterations -- -- Not required for Subtitle D applications. 
  Monte Carlo Confidence Interval % -- 
Source 
  Source Length m 137.2 Average source length per Phase III design drawings.    
  Source Width m 322.4 Source width is width of Ph II slope at base. 
  Source Area m2 45,000  Source area is measured value. 

  Source Infiltration Rate m/yr 0.0001658 Ph II Slope, 30 Year Post Closure Period, HELP model 
generated value. 

  Outside Recharge Rate m/yr 0 Conservative Assumption - Model results do not account for 
potential concentration decrease associated with recharge by 
surface precipitation along transport path. 

  Initial Concentration mg/L 1 The initial concentration was set 1.0 to allow calculation of 
the dilution-attenuation factor (DAF). 

  Source Duration yr -- Not Applicable - Subtitle D applications require a steady state 
source (i.e., no decay of the source concentration over time).   Source Decay Coefficient 1/yr -- 

  Initial Spread of Source m Derived Calculated by model. 
Chemical 
  Chemical Name -- Generic Not required for calculation of dilution-attenuation factor 

(DAF). 



 
 

  

  Normalized Distribution Coefficient mL/g 0 

Conservative Assumption - Model results do not account for 
potential concentration decrease associated with sorption to, 
or reaction with, soild phase materials during saturated 
flows. 

  Dissolved Decay Coefficient 1/yr 0 
  Sorbed Decay Coefficient 1/yr 0 
  Overall Aquifer Decay Coefficient 1/yr 0 
  Acid Hydrolysis Rate L/mole-

yr 
-- 

  Neutral Hydrolysis Rate L/mole-
yr 

-- 

  Base Hydrolysis Rate L/mole-
yr 

-- 

  Aquifer Distribution Coefficient mL/g 0 
  Hydrolysis Reference Temperature degrees 

C 
-- 

Unsaturated Zone 
  Flow Layer Thickness m 63.4 Ph II refuse base elevation - GW elevation below PH II slope 

area. 
  Saturated Hydraulic Conductivity cm/hr 2578 CH2M (2018) 
  Effective Porosity unitless 0.15 Mink & Lau (1980) 
  Air Entry Pressure Head m 0 Estimated from values provided in EPA (1995). 
  Residual Water Content unitless 0.4 Estimated. 
  van Genuchten Alpha 1/cm 0.145 Estimated from values provided in EPA (1995). 
  van Genuchten Beta unitless 2.68 Estimated from values provided in EPA (1995). 
  Transport layer Thickness m 63.4 Same as flow layer thickness (above). 
  Longitudinal Dispersivity m 1 Maximum default value in model for deep unsaturated 

zones. 
  Percent Organic Matter % 0 Conservative assumption - no sorption of chemicals to solids. 
  Bulk Density g/cc 2.65 Estimated. 
  Biological Decay Coefficient 1/yr 0 Conservative assumption - no decay. 
Unsaturated Zone 
  Aquifer Thickness m 200 Assumed. 
  Mixing Zone Thickness m -- Derived by model. 
  Effective Porosity unitless 0.15 Mink & Lau (1980) 



 
 

  

  Particle Diameter cm  -- Not required for Subtitle D application. 
  Bulk Density g/cc 2.5 Estimated. 
  Saturated Hydraulic Conductivity cm/hr 2578 CH2M (2018) 
  Hydraulic Gradient unitless 0.000097 CH2M (2018) 
  Seepage Velocity m/yr -- Derived by model. 
  Longitudinal Dispersivity m -- Derived by model. 
  Vertical Dispersivity m -- Derived by model. 
  Aquifer Temperature degrees 

C 
25 Estimated. 

  Aquifer pH std units 7 Estimated. 
  Fraction of Organic Carbon unitless -- Not required for Subtitle D application. 
  Retardation Factor unitless 1 Conservative Assumption - Model results assume no 

retardation or decay of containment concentrations during 
transport. 

  Aquifer Biological Decay Coefficient 1/yr 0 

Well Location and Time 
  Radial Distance to Well m 150 Maximum offset from waste to well per Subtitle D. 
  Angle Off Plume Axis degrees 

C 
0 For Subtitle D applications, the MULTIMED model 

automatically assumes the well is directly downgradient from 
center line of landfill source and calculates contaminant 
concentrations at top of water table. 

  Well Screen Depth Factor unitless 0 

  Time Step Option -- -- Not required for Subtitle D application. 
  Start Time -- -- 
  End Time -- -- 

 



TABLE 2A
HISTORICAL LEACHATE ANALYTICAL DATA, IV-A SUMP
CENTRAL MAUI LANDFILL

HAWAII LANDFILL GROUNDWATER MONITORING GUIDANCE 
DOCUMENT TABLE 4.1 Sampling Date

MAJOR LEACHATE INDICATORS (mg/L) Units 03/24/06 07/05/06 02/27/08 01/22/09 03/22/10 09/28/10 03/14/13 09/25/13 03/10/14 07/29/14 03/30/15 04/19/16 11/02/16 06/19/17 11/14/17 05/08/18 11/7/2018
Total Dissolved Solids (TDS) mg/L NA NA NA NA NA 3,402 3,300 3,070 3,290 3,598 3,100 3500 3800 3700 4308 4388 4300
Total Organic Carbon (TOC) mg/L 980 250 70 29 55.5 85.0 91 87.0 62.0 106.0 13.0 110 130 120 177 310 180
Total Alkalinity (as CaCO3) mg/L 1,020 1,450 2,300 333 1,540 1,216 1,800 1,897.5 1,710.0 1,696.0 1,700.0 1700 1800 2000 187 1500 1900

Nitrogen, Ammonia mg/L 7.24 22.0 5.99 0.56 6.72 8.51 12 15.3 18.7 24.7 16 29 49 N/A 24.9 80.4 81
Chlorine (Total Residual) mg/L 0.2 ND 0.16 0.05 <0.02 0.10 0.0660 0.245 0.426 0.418 0.096 ND ND N/A 0.547 0.605 ND

Iron mg/L 10.1 6.18 11.9 3.10 1.01 0.986 4 3.5 4.1 3.7 3.6 2.8 3.9 3.7 1.671 4.7 4.2
Magnesium mg/L 180 176 430 211 224 334 380 342 420 476 380 410 400 380 477 546 420

Sodium mg/L 339 360 634 402 339 630 580 574 625 679 570 680 730 650 925 1090 880
Calcium mg/L 170 117 41.9 72.1 37.3 40.2 22 23.7 23.2 17.34 18 18 20 20 29.4 35.5 20

Potassium mg/L 53.2 62.8 32.5 21.6 21.1 30.6 28 26.9 29.8 33.8 29 43 54 52 68.9 91.2 74
Alkalinity (as Carbonate) mg/L NA NA NA NA NA 56.2 ND ND 2.9 1.9 ND 1700 1800 2000 ND ND 1900

Sulfate (SO4) mg/L 129 28.8 <200 5.0 <2 <2 ND ND 1.68 1.24 84 ND ND ND ND 7.59 ND
Alkalinity (as Bicarbonate) mg/L NA NA NA NA NA 14,725 1,800 2,313.5 2,080.9 2,065.9 1,700.0 1700 1800 2000 228.4 182.9 1900

Chloride mg/L 235 220 690 515 370 1,040 1,000 975 822 919 720 1100 1300 1200 1388 1080 1400

40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
INORGANIC CONSTITUENTS (mg/L)

Antimony mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.001 0.001 ND
Arsenic mg/L NA NA NA NA NA 0.014 ND ND ND ND ND ND ND ND 0.005 0.009 ND
Barium mg/L NA NA NA NA NA 0.758 0.95 0.55 0.51 0.54 0.45 0.57 0.61 0.59 0.784 1.06 0.83

Beryllium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND ND 0 ND
Cadmium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND ND 0 ND

Chromium mg/L NA NA NA NA NA 0.056 ND 0.018 0.025 0.038 ND ND ND ND 0.004 0 0.0053
Cobalt mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.013 0 0.014

Copper mg/L 0.0118 ND ND ND <0.020 <0.010 0.0300 0.0720 0.1900 0.0460 0.0180 ND 0.0120 0.0110 0.0160 0.0000 0.0150
Lead mg/L NA NA NA NA NA <0.010 0.0073 ND ND ND ND ND ND ND 0.001 0 ND

Nickel mg/L 0.0184 0.0136 ND 0.0160 <0.020 0.0190 0.0140 0.0280 0.0180 0.0220 0.0110 0.0250 0.0270 0.0260 0.0470 0.0000 0.0570
Selenium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.002 0 ND

Silver mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.001 0 ND
Thallium mg/L NA <0.020 <0.020 <0.0050 <0.010 <0.010 ND ND ND 0.0 ND ND ND ND ND 0.0 ND

Vanadium mg/L NA 0.0 <0.020 <0.010 <0.010 <0.010 ND ND ND 0.0 ND ND ND ND 0.005 0.000 0.008
Zinc mg/L 0.0570 <0.020 <0.020 <0.100 0.0200 <0.020 0.0610 0.0200 ND 0.0000 0.0500 ND ND ND 0.0470 0.0000 ND

40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
ORGANIC CONSTITUENTS (ug/L)

Acetone ug/L 208 902 42.6 ND <10.0 10.4 16 ND ND ND ND ND ND ND 156 13 ND
Acrylonitrile ug/L NA NA NA NA NA <10.0 ND ND ND ND ND ND ND ND ND ND ND

Benzene ug/L 1.94 ND ND ND <1.00 <1.00 0.98 2.3 2.1 ND 3.2 ND ND 4 ND ND ND
Bromochloromethane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND ND

Bromodichloromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
Bromoform ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

Carbon Disulfide ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND ND
Carbon Tetrachloride ug/L ND 0 0 0 0 0 0 ND 0 0 0 ND ND ND ND ND ND

Chlorobenzene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND 0 ND
Chloroethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

Chloroform ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
Dibromochloromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

1,2-Dibromo-3-chloropropane (DBCP) ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 ND ND ND
1,2-Dibromoethne (EDB) ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 ND ND ND

o-Dichlorobenzene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
p-Dichlorobenzene ug/L 0 0 0 0 0 0 ND ND 0 0 0 ND ND ND ND ND ND

trans-1, 4-Dichloro-2-butene ug/L NA NA NA NA NA ND ND ND ND ND ND ND ND 0 0 ND ND
1,1-Dichlorethane ug/L 8.62 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND

1,2-Dichloroethane ug/L 1.79 ND ND 1.11 0.75 <0.500 ND ND ND ND ND ND ND 0 ND ND ND
1,1-Dichloroethylene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND 0 ND

cis-1,2-Dichloroethylene ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 2.8 0 ND
trans-1,2-Dichloroethylene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND 0 ND

1,2-Dichloropropane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND
cis-1,3-Dichloropropene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND

trans-1,3-Dichloropropene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND
Ethylbenzene ug/L 6.13 ND ND 1.67 <1.00 <1.00 ND ND ND ND 13 ND ND 20 ND ND ND

2-Hexanone ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND 0 ND ND ND
Methyl Bromide ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 0 0 ND
Methyl Chloride ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 ND 88 ND

Methylene Bromide ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 ND ND ND
Methylene Chloride ug/L 372 ND ND ND <2.50 <2.50 ND ND ND ND ND ND ND ND ND ND ND

Methyl Ethyl Ketone (MEK) ug/L 467 1220 36.2 ND <5.00 <5.00 ND ND ND ND ND ND ND ND ND ND ND
Methyl Iodide ug/L NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND



4-Methyl-2-Pentanone ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND 0 ND 0 ND
Styrene ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND 0 ND

1,1,1,2-Tetrachloroethane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND

Tetrachloroethylene ug/L 10.7 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND 0 ND
Toluene ug/L 62.8 10.4 ND ND <1.00 <1.00 1.2 ND ND ND ND ND ND 16 ND 2.3 ND

1,1,1-Trichloroethane ug/L <1.00 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 ND ND ND
1,1,2-Trichloroethane ug/L <1.00 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND 0 #REF! ND ND

Trichloroethylene ug/L 10.4 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND #REF! 0 ND
Trichlorofluoromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
1,2,3-Trichloropropane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 0 0 ND ND

Vinyl Acetate ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride ug/L ND ND 1.16 0.94 0.77 <0.500 2.2 5.9 2.9 ND ND ND ND ND ND ND ND

Xylenes ug/L 33.9 ND 2.46 3.85 7.76 1.38 7.9 3.2 ND 2.12 2.2 3.9 3.4 32 ND 20 1.7

40 CFR PART 258 APPENDIX II PARAMETERS
LIST OF HAZARDOUS INORGANIC AND ORGANIC CONSTITUENTS  

(ug/L)
Acenaphthene ug/L ND ND ND ND ND ND ND ND

Acenaphthylene ug/L ND ND ND ND ND ND ND ND
Acetone ug/L 208 902 42.6 ND <10.0 10.4 16.0 ND ND ND ND ND ND ND 156 13 ND

Acetonitrile ug/L ND ND ND ND ND ND ND
Acetophenone ug/L ND ND ND ND ND ND ND ND

2-Acetylaminofluorene; 2-AAF ug/L ND ND ND ND ND ND ND ND
Acrolein ug/L ND ND ND ND ND ND

Acrylonitrile ug/L NA NA NA NA NA <10.0 ND ND ND ND ND ND ND ND ND ND ND
Aldrin ug/L ND ND ND ND ND ND

Allyl Chloride ug/L ND ND ND ND ND ND ND
4-Aminobiphenyl ug/L ND ND ND ND ND ND ND

Anthracene ug/L ND ND ND ND ND ND ND ND
Antimony mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.001 0.001 ND

Arsenic mg/L NA NA NA NA NA 0.014 ND ND ND ND ND ND ND ND 0.005 0.009 ND
Barium mg/L NA NA NA NA NA 0.758 0.950 0.55 0.51 0.54 0.45 0.57 0.61 0.59 0.784 1.06 0.83

Benzene ug/L 1.9 ND ND ND <1.00 <1.00 0.98 2.3 2.1 ND 3.2 ND ND 4 ND 2.6 1.3
Benzo(a)anthracene ug/L ND ND ND ND ND ND ND ND

Benzo(b)fluoranthene ug/L ND ND ND ND ND ND ND ND
Benzo(k)fluoranthene ug/L ND ND ND ND ND ND ND ND

Benzo(ghi)perylene ug/L ND ND ND ND ND ND ND ND
Benzo(a)pyrene ug/L ND ND ND ND ND ND ND ND
Benzyl Alcohol ug/L ND ND ND ND ND ND ND ND

Beryllium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND ND ND
alpha-BHC (Lindane) ug/L ND ND ND ND ND ND ND ND
beta-BHC (Lindane) ug/L ND ND ND ND ND ND ND ND
delta-BHC (Lindane) ug/L ND ND ND ND ND ND ND ND

gamma-BHC (Lindane) ug/L ND ND ND ND ND ND ND ND
Bis(2-chloroethoxy)methane ug/L ND ND ND ND ND ND ND ND

Bis(2-chloroethyl)ether ug/L ND ND ND ND ND ND ND ND
Bis(2-chloro-1-methylethyl) ether ug/L ND ND ND

Bis(2-ethylhexyl) phthalate ug/L ND ND ND ND ND ND 88 7
Bromochloromethane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND ND

Bromodichloromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
Bromoform ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

4-Bromophenyl phenyl ether ug/L ND ND ND ND ND ND ND ND
Butyl Benzy Phthalate ug/L ND ND ND ND ND ND ND

Cadmium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND ND ND
Carbon Disulfide ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND ND

Carbon Tetrachlroide ug/L ND ND ND ND <0.500 <0.500 ND ND ND ND ND ND ND ND ND ND ND
Chlordane ug/L ND ND ND ND ND ND ND ND

p-Chloroaniline ug/L ND ND ND ND ND
Chlorobenzene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
Chlorobenzilate ug/L ND ND ND ND

p-Chloro-m-cresol ug/L ND ND ND ND
Chloroethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

Chloroform ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
2-Chloronaphthalene ug/L ND ND ND ND ND ND ND ND

2-Chlorophenol ug/L ND ND ND ND ND ND ND ND
4-Chlorophenyl phenyl ether ug/L ND ND ND ND ND ND ND ND

Chloroprene ug/L ND ND ND ND ND
Chromium mg/L NA NA NA NA NA 0.056 ND 0.018 0.025 0.038 ND ND ND ND 0.004 0.0053
Chrysene ug/L ND ND ND ND ND ND ND ND

Cobalt mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.013 0.014
Copper mg/L 0.0118 ND ND ND <0.020 <0.010 0.03 0.072 0.19 0.046 0.018 ND 0.012 0.011 0.016 0.015

m-Cresol ug/L ND ND ND ND ND
o-Cresol ug/L ND ND ND ND ND
p-Cresol ug/L ND ND ND ND ND
Cyanide mg/L ND ND ND ND 0.001 ND

2,4-Dichlorophenoxyacetic acid ug/L ND 0.6 ND ND
4,4-DDD ug/L ND ND ND ND ND ND ND ND
4,4-DDE ug/L ND ND ND ND ND ND ND ND



4,4-DDT ug/L ND ND ND ND ND ND ND ND
Diallate ug/L ND ND ND ND ND ND ND ND

Dibenz(a,h)anthracene ug/L ND ND ND ND ND ND ND ND
Dibenzofuran ug/L ND ND ND ND ND ND ND ND

Dibromochloromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
1,2-Dibromo-3-chloropropane (DBCP) ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND

1,2-Dibromoethne (EDB) ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND
Di-n-butyl phthalate ug/L ND ND ND ND ND ND

o (1, 2)-Dichlorobenzene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND
m (1, 3)-Dichlorobenzene ug/L ND ND ND ND ND ND ND ND
p (1, 4)-Dichlorobenzene ug/L 2.03 ND ND ND <1.00 <1.00 ND 2.0 ND ND 2.4 ND 2.0 ND ND 3.1 2.7

3,3'-Dichlorobenzinide ug/L ND ND ND ND ND ND ND ND
trans-1, 4-Dichloro-2-butene ug/L NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Dichlorodifluoromethane ug/L ND ND ND ND ND ND ND ND
1,1-Dichlorethane ug/L 8.62 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane ug/L 1.79 ND ND 1.11 0.750 <0.500 ND ND ND ND ND ND ND ND ND ND
1, 1-Dichloroethylene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND

cis-1,2-Dichloroethylene ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND 2.8 ND
trans-1, 2-Dichloroethylene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND

2,4-Dichlorophenol ug/L ND ND ND ND ND ND ND ND
2,6-Dichlorophenol ug/L ND ND ND ND ND ND ND ND

1,2-Dichloropropane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND
1,3-Dichloropropane ug/L ND ND ND ND ND ND ND
2,2-Dichloropropane ug/L ND ND ND ND ND ND ND
1,1-Dichloropropene ug/L ND ND ND ND ND ND ND

cis-1,3-Dichloropropene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND
trans-1,3-Dichloropropene ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND

Dieldrin ug/L ND ND ND ND ND ND ND ND
Diethyl Phthalate ug/L ND ND ND ND ND ND ND ND

O,O-Diethyl O-2-pyrazinyl Phosphorothioate ug/L ND ND ND ND ND
Dimethoate ug/L ND ND ND ND ND ND ND ND

p-(dimethylamino)azobenzene ug/L ND ND ND ND ND ND ND ND
7,12-Dimethylbenz(a)anthracene ug/L ND ND ND ND ND ND ND ND

3,3'-Dimethylbenzidine ug/L ND ND ND ND ND ND ND
alpha, alpha-Dimethylphenethylamine ug/L ND ND ND ND ND ND ND

2,4-Dimethylphenol ug/L ND ND ND ND ND ND 4.3 ND
Dimethyl phthalate ug/L ND ND ND ND ND ND ND ND

m (1, 3) -Dinitrobenzene ug/L ND ND ND ND ND ND ND
4,6-Dinitro-o-cresol ug/L ND ND ND ND

2,4-Dinitrophenol ug/L ND ND ND ND ND ND ND
2,4-Dintrotolulene ug/L ND ND ND ND ND ND ND ND
2,6-Dinitrotolulene ug/L ND ND ND ND ND ND ND ND

Dinoseb (DNBP) ug/L ND ND ND ND ND ND
Di-n-octyl phthalate ug/L ND ND ND ND ND ND ND ND

Diphenylamine ug/L ND ND ND ND ND ND ND ND
Disulfoton ug/L ND ND ND ND ND ND ND ND

Endosulfan I ug/L ND ND ND ND ND ND ND ND
Endosulfan II ug/L ND ND ND ND ND ND ND ND

Endosulfan Sulfate ug/L ND ND ND ND ND ND ND ND
Endrin ug/L ND ND ND ND ND ND ND ND

Endrin Aldehyde ug/L ND ND ND ND ND ND ND ND
Ethylbenzene ug/L 6.13 ND ND 1.67 <1.00 <1.00 ND ND ND ND 13.0 ND ND 20 ND ND ND

Ethyl Methacrylate ug/L ND ND ND ND ND ND
Ethyl Methanesulfonate ug/L ND ND ND ND ND ND ND ND

Fampur ug/L ND ND ND ND ND ND ND ND
Fluoanthene ug/L ND ND ND ND ND ND ND ND

Fluorene ug/L ND ND ND ND ND ND ND ND
Heptachlor ug/L ND ND ND ND ND ND ND ND

Heptachlor Epoxide ug/L ND ND ND ND ND ND ND ND
Hexachlorobenzene ug/L ND ND ND ND ND ND ND ND

Hexachlorobutadiene ug/L ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene ug/L ND ND ND ND ND ND ND ND

Hexachloroethane ug/L ND ND ND ND ND ND ND ND
Hexachloropropene ug/L ND ND ND ND ND ND ND ND

2-Hexanone ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/L ND ND ND ND ND ND ND ND

Isobutyl Alcohol ug/L ND ND ND
Isodrin ug/L ND ND ND ND ND ND ND ND

Isophorone ug/L ND ND ND ND ND ND ND ND
Isosafrole ug/L ND ND ND ND ND ND ND ND

Kepone ug/L ND ND ND ND ND ND ND ND
Lead mg/L NA NA NA NA NA <0.010 0.007 ND ND ND ND ND ND ND 0.001 ND

Mercury mg/L ND ND ND ND ND 0 ND
Methacrylonitrile ug/L ND ND ND ND ND ND

Metapyrilene ug/L ND ND ND ND ND ND ND ND
Metaxychlor ug/L ND ND ND ND ND ND ND

Methyl Bromide ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND
Methyl Chloride ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND

3-Methylcholanthrene ug/L ND ND ND ND ND ND ND ND



Methyl Ethyl Ketone (MEK) ug/L 467 1,220 36.2 ND <5.00 <5.00 ND ND ND ND ND ND ND ND ND
Methyl Iodide ug/L NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Methyl Methacrylate ug/L ND ND ND ND ND ND ND
Methyl Methanesulfonate ug/L ND ND ND ND ND ND ND ND

2-Methylnapthalene ug/L ND ND ND ND ND ND ND ND
Methyl Parathion ug/L ND ND ND ND ND ND ND ND

4-Methyl-2-pentanone (MIBK) ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND
Methylene Bromide ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND
Methylene Chloride ug/L 372 ND ND ND <2.50 <2.50 ND ND ND ND ND ND ND ND ND ND ND

Naphthalene ug/L ND ND ND ND ND ND 4.9 2.6
1,4-Naphthoquinone ug/L ND ND ND ND ND ND ND ND

1-Naphthylamine ug/L ND ND ND ND ND ND ND
2-Naphthylamine ug/L ND ND ND ND ND ND ND

Nickel mg/L 0.0184 0.0136 ND 0.016 <0.020 0.019 0.014 0.028 0.018 0.022 0.011 0.025 0.027 0.026 0.047 0.057
o-Nitroaniline ug/L ND ND ND ND ND ND ND ND
m-Nitroaniline ug/L ND ND ND ND ND ND ND ND
p-Nitroaniline ug/L ND ND ND ND ND ND ND ND
Nitrobenzene ug/L ND ND ND ND ND ND ND ND
o-Nitrophenol ug/L ND ND ND ND ND ND ND ND
p-Nitrophenol ug/L ND ND ND ND ND ND ND ND

N-Nitrosodi-n-butylamine ug/L ND ND ND ND ND ND ND ND
N-Nitrosodiethylamine ug/L ND ND ND ND ND ND ND

N-Nitrosodimethylamine ug/L ND ND ND ND ND ND ND ND
N-Nitrosodiphenylamine ug/L ND ND ND ND ND ND ND ND
N-Nitrosodipropylamine ug/L ND ND ND ND ND

N-Nitrosomethylethalamine ug/L ND ND ND ND ND ND ND
N-Nitrosopiperidine ug/L ND ND ND ND ND ND ND
N-Nitrosopyrrolidine ug/L ND ND ND ND ND ND ND

5-Nitro-o-toluidine ug/L ND ND ND ND ND ND ND ND
Parathion ug/L ND ND ND ND

Pentachlorobenzene ug/L ND ND ND ND ND ND ND ND
Pentachloronitrobenzene ug/L ND ND ND ND ND ND ND ND

Pentachlorophenol ug/L ND ND ND ND ND ND ND ND
Phenacetin ug/L ND ND ND ND ND ND ND ND

Phenanthrene ug/L ND ND ND ND ND ND ND ND
Phenol ug/L ND ND ND ND ND ND ND ND

p-Phenylenediamine ug/L ND ND ND ND ND
Phorate ug/L ND ND ND ND ND ND ND ND

Polychlorinated Biphenyls (PCBs) ug/L ND ND ND
Pronamide ug/L ND ND ND ND ND ND ND ND

Propionitrile ug/L ND ND ND ND ND
Pyrene ug/L ND ND ND ND ND ND ND ND
Safrole ug/L ND ND ND ND ND ND ND ND

Selenium mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.002 ND
Silver mg/L NA NA NA NA NA <0.010 ND ND ND ND ND ND ND ND 0.001 ND
Silvex ug/L ND ND ND ND ND ND ND

Styrene ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND ND
Sulfide ug/L ND ND ND ND ND

2,4,5-Trichlorophenolxyacetic (Acetic Acid) ug/L ND ND ND ND
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L ND ND

1,2,4,5-Tetrachlorobenzene ug/L ND ND ND ND ND ND ND ND
1,1,1,2-Tetrachloroethane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND
1,1,2,2-Tetrachloroethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND

Tetrachloroethylene ug/L 10.7 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND
2,3,4,6-Tetrachlorophenol ug/L ND ND ND ND ND ND ND

Thallium mg/L NA <0.020 <0.020 <0.0050 <0.010 <0.010 ND ND ND ND ND ND ND ND ND
Tin mg/L ND ND ND ND 0.001 0.002 ND

Toluene ug/L 62.8 10.4 ND ND <1.00 <1.00 1.2 ND ND ND ND ND ND 16 3.1 2.3 ND
o-Toluidine ug/L ND ND ND ND
Toxaphene ug/L ND ND ND ND ND ND ND

1,2,4-Trichlorobenzene ug/L ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane ug/L 6.83 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND
1,1,2-Trichloroethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND

Trichloroethylene ug/L 10.4 ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane ug/L ND ND ND ND <1.00 <1.00 ND ND ND ND ND ND ND ND ND ND ND

2,4,5-Trichlorophenol ug/L ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol ug/L ND ND ND ND ND ND ND ND

1,2,3-Trichloropropane ug/L NA NA NA NA NA <1.00 ND ND ND ND ND ND ND ND ND ND
O,O,O-Triethyl Phosphorothioate ug/L ND ND ND ND ND ND

sym-Trinitrobenzene ug/L ND ND ND ND ND
Vanadium mg/L NA 0.027 <0.020 <0.010 <0.010 <0.010 ND ND ND ND ND ND ND 0.005 0.0082

Vinyl Acetate ug/L NA NA NA NA NA <5.00 ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride ug/L ND ND 1.16 0.940 0.770 <0.500 2.2 5.9 2.9 ND ND ND ND ND ND ND ND

Xylenes ug/L 33.9 ND 2.46 3.85 7.76 1.38 7.90 3.20 ND 2.12 2.20 3.90 3.40 32 37 20 1.7
Zinc mg/L 0.057 <0.020 <0.020 <0.100 0.020 <0.020 0.061 0.02 ND 0.05 ND ND ND 0.047 ND



TABLE 2B
HISTORICAL LEACHATE ANALYTICAL DATA, IV-B SUMP
CENTRAL MAUI LANDFILL

HAWAII LANDFILL GROUNDWATER MONITORING GUIDANCE 
DOCUMENT TABLE 4.1 Sampling Date

MAJOR LEACHATE INDICATORS (mg/L) Units 12/21/09 06/23/10 12/15/10 06/21/11 12/22/11 06/19/12 12/18/12 06/20/13 12/18/13 05/14/14 12/18/14 06/30/15 11/16/15 04/19/16 11/02/16 05/09/17 12/12/17 05/08/18 11/7/2018
Total Dissolved Solids (TDS) mg/L 2,750 1,942 1,370 2,130 2,180 1,900 2,300 2,400 2,411 2,424 2,900 3,100 3,900 3,900 4,100 3200 5136 4864 5200
Total Organic Carbon (TOC) mg/L 72.5 3.6 27.0 34.0 48 35 43 48 31 49 39 74 100 94 130 100 148 160 240

Total Alkalinity (as CaCO3) mg/L 1,860 1,246 774 1,500 1,300 1,100 1,400 1,500 107 1,188 1,100 1,400 1,600 1,400 1,600 1700 1690 2406 1900
Nitrogen, Ammonia mg/L 5.12 7.84 9.46 8.01 7.3 6.5 8.4 7.6 7.7 8.1 7.3 8.2 9.5 8.5 17 18.8 42.1 75

Chlorine (Total Residual) mg/L <0.02 <0.02 0.02 0.125 0.0220 0.0630 0.0760 0.0780 0.2200 0.248 0.032 0.078 ND ND ND ND ND 0.649 ND
Iron mg/L 0.962 2.34 3.317 14.000 7.800 9.7 18.0 23.000 1.7 1.9 5.6 3 4.1 6.4 4.3 4.5 1.39 5.04 6.5

Magnesium mg/L 341.0 153 88.8 190 210 190 260 220.000 207 224 270 290 370 330 390 290 463 501 500
Sodium mg/L 470 267 192 340 450 320 460 420.000 435 433 590 520 670 630 740 780 894 953 1100
Calcium mg/L 40.2 74.4 49.5 130 120 110 130 120.000 92.6 92.9 96 120 130 110 130 87 158 13 110

Potassium mg/L 21.5 25.5 <20.0 27 36 29 34 36.000 34 37.9 43 43 51 49 63 57 88.7 8 100
Alkalinity (as Carbonate) mg/L NA 0.9 0.2 <2.0 <2.0 <20 1400 1,200 ND 1.4 ND ND ND 1400 ND 1700 ND ND 1900

Sulfate (SO4) mg/L 13.5 <2 30.0 0.59 <1.0 <1.0 ND ND ND 1.96 ND ND ND ND ND 2.6 3.85 8.1 ND
Alkalinity (as Bicarbonate) mg/L NA 1,518.6 314.4 1,500 1,300 1,100 1,400 1,500 134 1,447 1,100 1,400 1,600 1,400 1,600 1700 218.2 180.4 1900

Chloride mg/L 470 330 170 350 550 460 570 580 728 676 900 910 ND 1,100 1,600 930 1917 1188 1900

40 CFR PART 258 APPENDIX I PARAMETERS
CONSTITUENTS FOR DETECTION MONITORING

INORGANIC CONSTITUENTS (mg/L)
Antimony mg/L NA <0.02 <0.02 <0.01 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0 0.001 ND

Arsenic mg/L <0.01 <0.01 <0.01 <0.05 <0.2 <0.2 ND ND ND ND ND ND 0 ND ND ND 0.005 0.008 ND
Barium mg/L 0.267 0.109 0.08 0.274 0.22 0.24 0 0.31 0.16 0.18 0.23 0.56 0.31 0.28 0.37 0.32 0.483 0.56 1.2

Beryllium mg/L NA <0.02 <0.02 <0.0025 <0.004 <0.004 ND ND ND ND ND ND ND ND ND ND 0 <0.001 ND
Cadmium mg/L <0.01 <0.02 <0.02 <0.005 <0.005 <0.005 ND ND ND ND ND ND ND ND ND ND 0 <0.001 ND

Chromium mg/L NA 0.026 <0.02 <0.01 <0.005 <0.005 ND ND 0.21 ND ND ND ND ND ND ND 0.006 0.011 0.024
Cobalt mg/L NA <0.02 <0.02 <0.005 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0.013 0.019 0.022

Copper mg/L <.02 <.02 <0.01 0.012 <0.01 0.015 0.016 0.041 0.04 0.039 0.023 ND ND 0.041 0.022 0.006 0.024 0.029
Lead mg/L <0.01 <0.02 <0.02 <0.005 <0.005 <0.005 ND ND ND ND ND ND ND ND ND ND 0.001 0.003 ND

Nickel mg/L <.02 <.02 <0.01 0.011 <0.01 0.018 0.012 0.027 0.02 0.035 0.03 0.039 0.042 0.051 0.037 0.076 0.103 0.14
Selenium mg/L 0.011 <0.02 <0.02 <0.01 <0.01 0.017 ND ND ND ND ND ND ND ND ND ND 0.009 0.007 ND

Silver mg/L <0.01 <0.02 <0.02 <0.005 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0.01 0.001 ND
Thallium mg/L NA <0.02 <0.02 <0.005 <0.01 <0.01 0.015 ND ND ND ND ND ND ND ND ND 0 <.001 ND

Vanadium mg/L NA 0.027 <0.02 <0.01 <0.01 <0.01 ND ND 0.06 ND ND ND ND ND ND 0.01 0.005 0.01 0.01
Zinc mg/L 0.057 <0.02 <0.02 <0.01 0.02 <0.02 0.024 ND 0.024 0.031 0.061 0.02 ND ND 0.05 ND 0.017 0.039 0.041

40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
ORGANIC CONSTITUENTS (ug/L)

Acetone ug/L NA NA NA NA NA NA NA NA ND ND ND ND 0 ND ND ND ND ND ND
Acrylonitrile ug/L NA NA NA NA NA NA NA NA ND ND 0 ND 0 ND ND ND <4.9 ND ND

Benzene ug/L 3.78 <1.0 1.68 2 <2.0 <2.0 ND 0.76 ND ND ND ND ND ND ND 2.9 2.8 1.4 1.6
Bromochloromethane ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.38 ND ND

Bromodichloromethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.20 ND ND
Bromoform ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.0 ND ND

Carbon Disulfide ug/L NA <5.0 <5.0 <5.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.37 ND ND
Carbon Tetrachloride ug/L NA NA NA NA NA NA NA NA ND ND ND ND 0 ND ND ND <0.061 ND ND

Chlorobenzene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND 0.2 ND 0.34
Chloroethane ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.44 0 ND

Chloroform ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.46 ND ND
Dibromochloromethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.13 ND ND

1,2-Dibromo-3-chloropropane (DBCP) ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.0 ND ND
1,2-Dibromoethne (EDB) ug/L NA <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.24 ND ND

o-Dichlorobenzene ug/L <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.21 ND ND
p-Dichlorobenzene ug/L <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 ND ND ND ND ND ND 0 ND ND ND <0.16 ND ND

trans-1, 4-Dichloro-2-butene ug/L NA NP <1.0 <1.0 <10.0 <5.0 ND ND ND ND ND ND ND ND ND ND 0.0J 0 ND
1,1-Dichlorethane ug/L <1.0 1.4 <1.0 1.6 <2. <2.0 ND 1.4 ND ND ND ND ND ND ND ND <0.14 ND ND

1,2-Dichloroethane ug/L 1.3 3.84 8.58 8.8 <2.0 <2.0 5.2 7.7 ND ND ND ND ND ND ND ND 0.61J ND ND
1,1-Dichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.18 0 ND

cis-1,2-Dichloroethylene ug/L NA 4.81 8.54 <1.0 2.12 <2.0 2.6 1.6 ND ND ND ND 2.6 ND ND ND 3.3 0 0.65
trans-1,2-Dichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.21 ND ND

1,2-Dichloropropane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.62 ND ND
cis-1,3-Dichloropropene ug/L <1.0 <1.0 <1.0 <0.5 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.12 ND ND

trans-1,3-Dichloropropene ug/L <1.0 <1.0 <1.0 <0.5 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.14 ND ND
Ethylbenzene ug/L 2.62 2.82 3.52 4.8 <2.0 <2.0 ND ND ND ND ND ND ND ND ND 12 5.2 3.2 1.6

2-Hexanone ug/L NA <5.0 <5.0 <10 <10 <10 ND ND ND ND ND ND ND ND ND ND <2.5 ND ND
Methyl Bromide ug/L NA <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.5 0 ND



Methyl Chloride ug/L NA <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.1 0 ND
Methylene Bromide ug/L NA NA NA NA NA NA NA NA ND ND ND ND 0 ND ND ND 0 ND ND
Methylene Chloride ug/L <2.5 <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND 0 ND ND ND <1.2 ND ND

Methyl Ethyl Ketone (MEK) ug/L 12.5 <5.0 66.8 <10 <10 <10 ND ND ND ND ND ND ND ND ND ND 0 0 ND
Methyl Iodide ug/L NA NP <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND ND 0.0J ND ND

4-Methyl-2-Pentanone ug/L NA <5.0 5.27 <5.0 <5.0 <10 ND ND ND ND ND ND ND ND ND ND 0 ND ND
Styrene ug/L NA <1.0 1.25 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND 0.65J ND ND

1,1,1,2-Tetrachloroethane ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.14 ND ND
1,1,2,2-Tetrachloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.19 ND ND

Tetrachloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.16 ND ND
Toluene ug/L 5.47 2.24 14 4.7 <2.0 <2.0 ND ND ND ND ND ND ND ND ND 9.5 1.4 1.3 2.1

1,1,1-Trichloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.15 ND ND
1,1,2-Trichloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.22 ND ND

Trichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.18 ND ND
Trichlorofluoromethane ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.13 ND ND
1,2,3-Trichloropropane ug/L NA <1.0 <1.0 <10. <10.0 <10.0 ND ND ND ND ND ND ND ND ND ND <0.66 ND ND

Vinyl Acetate ug/L NA <5.0 <5.0 <5.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.5 ND ND
Vinyl Chloride ug/L 1.85 <0.5 <0.5 <5.0 <1.0 <5.0 ND 1 ND ND ND ND ND ND ND ND 0.76 ND 0.63

Xylenes ug/L 12.4 <1.00 10.6 9.5 3.19 <2.0 ND ND ND ND ND ND ND ND ND 15 8.2 3.9 6.2

40 CFR PART 258 APPENDIX II PARAMETERS

LIST OF HAZARDOUS INORGANIC AND ORGANIC CONSTITUENTS

Acenaphthene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Acenaphthylene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Acetone ug/L <10.0 <10.0 187 12 <10.0 <10.0 16 ND ND ND 29 ND ND ND ND ND <8.8 16 10
Acetonitrile ug/L NA <10.0 <10.0 <10.0 <2.0 <50 ND ND ND ND ND ND ND ND ND ND <16.7 ND ND

Acetophenone ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
2-Acetylaminofluorene; 2-AAF ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Acrolein ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <4.8 ND ND
Acrylonitrile ug/L NA NA NA NA NA NA NA NA ND ND 0 ND ND ND ND <4.9 ND ND

Aldrin ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND <0.021 ND ND
Allyl Chloride ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <1.0 ND ND

4-Aminobiphenyl ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Anthracene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <13.2 ND

Antimony mg/L NA <0.02 <0.02 <0.01 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0 0.001
Arsenic mg/L <0.01 <0.01 <0.01 <0.05 <0.2 <0.2 ND ND ND ND ND ND ND ND ND 0.005 0.008
Barium mg/L 0.267 0.109 0.08 0.274 0.22 0.24 0.31 0.16 0.18 0.23 0.56 0.31 0.28 0.37 0.32 0.483 0.56

Benzene ug/L 3.78 <1.0 1.68 2 <2.0 <2.0 ND 0.76 ND ND ND ND ND ND ND 2.9 2.8 1.4 1.6
Benzo(a)anthracene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <13.0 ND ND

Benzo(b)fluoranthene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <17.7 ND ND
Benzo(k)fluoranthene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <18.0 ND ND

Benzo(ghi)perylene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <21.4 ND ND
Benzo(a)pyrene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <17.6 ND ND

Benzyl Alcohol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <13.6 ND ND
Beryllium mg/L NA <0.02 <0.02 <0.0025 <0.004 <0.004 ND ND ND ND ND ND ND ND ND ND 0 <0.001

alpha-BHC (Lindane) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
beta-BHC (Lindane) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
delta-BHC (Lindane) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

gamma-BHC (Lindane) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Bis(2-chloroethoxy)methane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Bis(2-chloroethyl)ether ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Bis(2-chloro-1-methylethyl) ether ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND

Bis(2-ethylhexyl) phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND 5 ND
Bromochloromethane ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.38 ND ND

Bromodichloromethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.20 ND ND
Bromoform ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.0 ND ND

4-Bromophenyl phenyl ether ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <23.6 ND ND
Butyl Benzyl Phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <18.2 ND ND

Cadmium mg/L <0.01 <0.02 <0.02 <0.005 <0.005 <0.005 ND ND ND ND ND ND ND ND ND ND 0 <0.001
Carbon Disulfide ug/L NA <5.0 <5.0 <5.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.37 ND ND

Carbon Tetrachlroide ug/L <0.5 <0.5 <0.5 <0.5 <2.5 <5.0 ND ND ND ND ND ND ND ND ND ND <0.20 ND ND
Chlordane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.061 ND ND

p-Chloroaniline ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
Chlorobenzene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND 0.2 ND 0.34
Chlorobenzilate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND

p-Chloro-m-cresol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND
Chloroethane ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.44 ND

Chloroform ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.46 ND ND
2-Chloronaphthalene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <22.8 ND ND

2-Chlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <11.5 ND ND
4-Chlorophenyl phenal ether ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <15.6 ND ND



Chloroprene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND
Chromium mg/L NA 0.026 <0.02 <0.01 <0.005 <0.005 ND ND 0.21 ND ND ND ND ND ND ND 0.006 0.011
Chrysene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Cobalt mg/L NA <0.02 <0.02 <0.005 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0.013 0.019
Copper mg/L <0.02 <0.02 <0.02 <0.01 0.012 <0.01 0.015 0.016 0.041 0.04 0.039 0.023 ND ND 0.041 0.022 0.006 0.024

m-Cresol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <10.5
o-Cresol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <19.4
p-Cresol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <10.5
Cyanide ug/L NA NA NA NA NA NA NA NA ND NR ND ND ND ND ND ND

2,4-Dichlorophenoxyacetic acid ug/L NA NA NA NA NA NA NA NA ND ND ND 0.6 ND ND
4,4-DDD ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
4,4-DDE ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
4,4-DDT ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Diallate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Dibenz(a,h)anthracene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Dibenzofuran ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Dibromochloromethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.13 ND ND
1,2-Dibromo-3-chloropropane (DBCP) ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.0 ND ND

1,2-Dibromoethne (EDB) ug/L NA <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.24 ND ND
Di-n-butyl phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <13.8
o-Dichlorobenzene ug/L <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.21 ND ND
m-Dichlorobenzene ug/L <1.0 <1.0 <1.0 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND <0.16 ND ND
p-Dichlorobenzene ug/L 1.35 <1.0 <1.0 <2.0 <2.0 <2.0 ND ND ND 5.7 2.2 ND ND ND ND ND 1.6 1.4 2.3

3,3'-Dichlorobenzidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <12.3 ND ND
trans-1, 4-Dichloro-2-butene ug/L NA NP <1.0 <1.0 <10.0 <5.0 ND ND ND ND ND ND ND ND ND ND 0.0J ND

Dichlorodifluoromethane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.31 ND ND
1,1-Dichlorethane ug/L <1.0 1.4 <1.0 1.6 <2. <2.0 ND 1.4 ND ND ND ND ND ND ND ND <0.14 ND ND

1,2-Dichloroethane ug/L 1.3 3.84 8.58 8.8 <2.0 <2.0 5.2 7.7 ND ND ND ND ND ND ND ND 0.61J ND ND
1, 1-Dichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.18 ND

cis-1,2-Dichloroethylene ug/L NA 4.81 8.54 <1.0 2.12 <2.0 2.6 1.6 ND ND ND ND 2.6 ND ND ND 3.3 0.65
trans-1, 2-Dichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.21 ND ND

2,4-Dichlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <15.9 ND ND
2,6-Dichlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

1,2-Dichloropropane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.62 ND ND
1,3-Dichloropropane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.13 ND ND
2,2-Dichloropropane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.40 ND
1,1-Dichloropropene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.18 ND

cis-1,3-Dichloropropene ug/L <1.0 <1.0 <1.0 <0.5 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.12 ND ND
trans-1,3-Dichloropropene ug/L <1.0 <1.0 <1.0 <0.5 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.14 ND ND

Dieldrin ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.014 ND ND
Diethyl Phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <14.4 ND ND

O,O-Diethyl O-2-pyrazinyl Phosphorothioate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND
Dimethoate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

p-(dimethylamino)azobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
7,12-Dimethylbenz(a)anthracene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

3,3'-Dimethylbenzidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
alpha, alpha-Dimethylphenethylamine ug/L ND ND ND ND

2,4-Dimethylphenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <29.0 ND ND
Dimethyl phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <12.9 ND ND
m-Dinitrobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND

4,6-Dinitro-o-cresol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND
2,4-Dinitrophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

2,4-Dintrotolulene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
2,6-Dinitrotolulene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Dinoseb (DNBP) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND
Di-n-octyl phthalate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <20.9 ND ND

Diphenylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Disulfoton ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Endosulfan I ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.010 ND ND
Endosulfan II ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.015 ND ND

Endosulfan Sulfate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.018 ND ND
Endrin ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.016 ND ND

Endrin Aldehyde ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.017 ND ND
Ethylbenzene ug/L 2.62 2.82 3.52 4.8 <2.0 <2.0 ND ND ND ND ND ND ND ND ND 12 5.2 3.2 1.6

Ethyl Methacrylate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
Ethyl Methanesulfonate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Fampur ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Fluoanthene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Fluorene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Heptachlor ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.016 ND ND

Heptachlor Epoxide ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.0080 ND ND
Hexachlorobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <22.0 ND ND

Hexachlorobutadiene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND



Hexachlorocyclopentadiene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <192 ND ND
Hexachloroethane ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Hexachloropropene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <35.0 ND ND
2-Hexanone ug/L NA <5.0 <5.0 <10 <10 <10 ND ND ND ND ND ND ND ND ND ND <2.5 ND ND

Indeno(1,2,3-cd)pyrene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <20.6 ND ND
Isobutyl Alcohol ug/L NA NA NA NA NA NA NA NA ND ND ND ND <17.4 ND

Isodrin ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
Isophorone ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Isosafrole ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Kepone ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Lead mg/L <0.01 <0.02 <0.02 <0.005 <0.005 <0.005 ND ND ND ND ND ND ND ND ND ND 0.001 0.003
Mercury mg/L <0.0005 <0.00009 <0.005 <0.0016 <0.002 <0.002 ND ND ND ND ND ND ND ND ND 0.0007 <.0001

Methacrylonitrile ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND 0.0J ND ND
Metapyrilene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Metoxychlor ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.094 ND ND

Methyl Bromide ug/L NA <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.5 ND
Methyl Chloride ug/L NA <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.1 ND

3-Methylcholanthrene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Methyl Ethyl Ketone (MEK) ug/L 12.5 <5.0 66.8 <10 <10 <10 ND ND ND ND ND ND ND ND ND ND ND

Methyl Iodide ug/L NA NP <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND ND 0.0J ND ND
Methyl Methacrylate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND

Methyl Methanesulfonate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
2-Methylnapthalene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <25.6 ND ND

Methyl Parathion ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone (MIBK) ug/L NA <5.0 5.27 <5.0 <5.0 <10 ND ND ND ND ND ND ND ND ND ND ND ND

Methylene Bromide ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND
Methylene Chloride ug/L <2.5 <0.5 <0.5 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND <1.2 ND ND

Naphthalene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND 0.95J ND ND
1,4-Naphthoquinone ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

1-Naphthylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
2-Naphthylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Nickel mg/L <0.02 <0.02 <0.02 <0.01 0.011 <0.01 0.018 0.012 0.027 0.02 0.035 0.03 0.039 0.042 0.051 0.037 0.076 0.103
o-Nitroaniline ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <15.6 ND ND
m-Nitroaniline ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <12.3 ND ND
p-Nitroaniline ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <20.9 ND ND
Nitrobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <13.2 ND ND
o-Nitrophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <17.1 ND ND
p-Nitrophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <26.3 ND ND

N-Nitrosodi-n-butylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
N-Nitrosodiethylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

N-Nitrosodimethylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <10.5 ND ND
N-Nitrosodiphenylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <11.1 ND ND
N-Nitrosodipropylamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND

N-Nitrosomethylethalamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
N-Nitrosopiperidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
N-Nitrosopyrrolidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

5-Nitro-o-toluidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Parathion ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND

Pentachlorobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Pentachloronitrobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Pentachlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
Phenacetin ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Phenanthrene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <10.1 ND ND
Phenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <11.8 ND ND

p-Phenylenediamine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND
Phorate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Polychlorinated Biphenyls (PCBs) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND
Pronamide ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Propionitrile ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND 0.0J ND ND
Pyrene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <15.2 ND ND
Safrole ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

Selenium mg/L 0.011 <0.02 <0.02 <0.01 <0.01 0.017 ND ND ND ND ND ND ND ND ND ND 0.009 0.007
Silver mg/L <0.01 <0.02 <0.02 <0.005 <0.01 <0.01 ND ND ND ND ND ND ND ND ND ND 0.01 0.001
Silvex ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND

Styrene ug/L NA <1.0 1.25 <2.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND 0.65J ND ND
Sulfide ug/L NA NA NA NA NA NA NA NA 0.007 ND ND ND ND ND ND

2,4,5-Trichlorophenolxyacetic (Acetic Acid) ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND
2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L ND ND ND

1,2,4,5-Tetrachlorobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
1,1,1,2-Tetrachloroethane ug/L NA <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.14 ND ND
1,1,2,2-Tetrachloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.19 ND ND

Tetrachloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.16 ND ND
2,3,4,6-Tetrachlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND



Thallium mg/L NA <0.02 <0.02 <0.005 <0.01 <0.01 0.015 ND ND ND ND ND ND ND ND ND 0 <.001
Tin mg/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND 0.002 0.003

Toluene ug/L 5.47 2.24 14 4.7 <2.0 <2.0 ND ND ND ND ND ND ND ND ND 9.5 1.4 1.3 2.1
o-Toluidine ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND
Toxaphene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.32 ND ND

1,2,4-Trichlorobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND <0.18 ND ND
1,1,1-Trichloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.15 ND ND
1,1,2-Trichloroethane ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.22 ND ND

Trichloroethylene ug/L <1.0 <1.0 <1.0 <1.0 <2.0 <2.0 ND ND ND ND ND ND ND ND ND ND <0.18 ND ND
Trichlorofluoromethane ug/L <1.0 <1.0 <1.0 <1.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <0.13 ND ND

2,4,5-Trichlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND
2,4,6-Trichlorophenol ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND

1,2,3-Trichloropropane ug/L NA <1.0 <1.0 <10. <10.0 <10.0 ND ND ND ND ND ND ND ND ND ND <0.66 ND ND
O,O,O-Triethyl Phosphorothioate ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND

sym-Trinitrobenzene ug/L NA NA NA NA NA NA NA NA ND ND ND ND ND ND ND
Vanadium mg/L NA 0.027 <0.02 <0.01 <0.01 <0.01 ND ND 0.06 ND ND ND ND ND ND 0.01 0.005 0.01

Vinyl Acetate ug/L NA <5.0 <5.0 <5.0 <5.0 <5.0 ND ND ND ND ND ND ND ND ND ND <1.5 ND ND
Vinyl Chloride ug/L 1.85 <0.5 <0.5 <5.0 <1.0 <5.0 ND 1 ND ND ND ND ND ND ND ND 0.76 ND 0.63

Xylenes ug/L 12.4 <1.00 10.6 9.5 3.19 <2.0 ND ND ND ND ND ND ND ND ND 15 8.2 3.9 6.2
Zinc mg/L 0.057 <0.02 <0.02 <0.01 0.02 <0.02 0.024 ND 0.024 0.031 0.061 0.02 ND ND 0.05 ND 0.017 0.039



TABLE 3
HISTORICAL LEACHATE ANALYTICAL DATA, IV-A SUMP & IV-B SUMP
MAXIMUM RECORDED CONCENTRATIONS
CENTRAL MAUI LANDFILL

HAWAII LANDFILL GROUNDWATER MONITORING
 GUIDANCE DOCUMENT TABLE 4.1

MAJOR LEACHATE INDICATORS (mg/L)   Maximum for 
Period (mg/L)  (a)

Maximum for 
Period (mg/L)  (a)

Total Dissolved Solids (TDS) 4388 5200 5200
Total Organic Carbon (TOC) 980 240 980
Total Alkalinity (as CaCO3) 2300 2406 2406

Nitrogen, Ammonia 81 75 81
Chlorine (Total Residual) 0.605 0.649 0.649

Iron 11.9 23 23
Magnesium 546 501 546

Sodium 1090 1100 1100
Calcium 170 130 170

Potassium 91.2 100 100
Alkalinity (as Carbonate) 2000 1900 2000

Sulfate (SO4) 129 30 129
Alkalinity (as Bicarbonate) 14725 1900 14275

Chloride 1400 1917 1917
40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
INORGANIC CONSTITUENTS

Antimony 0.001 0.001 0.001
Arsenic 0.014 0.008 0.014
Barium 1.06 1.2 1.2

Beryllium <0.010 <0.02 <0.02
Cadmium <0.010 <0.02 <0.02

Chromium 0.056 0.21 0.21
Cobalt 0.014 0.022 0.022

Copper 0.19 0.041 0.19
Lead 0.0073 0.003 0.0073

Nickel 0.057 0.14 0.14
Selenium 0.002 0.017 0.017

Silver 0.001 0.01 0.01
Thallium <0.02 0.015 0.015

Vanadium 0.008 0.06 0.06
Zinc 0.061 0.061 0.061

40 CFR PART 258 APPENDIX I PARAMETERS
CONSTITUENTS FOR DETECTION MONITORING

ORGANIC CONSTITUENTS
Acetone 0.902 ND 0.902

Acrylonitrile <0.010 <0.0049 <0.010
Benzene 0.004 0.00378 0.004

Bromochloromethane <0.0010 <0.005 <0.005
Bromodichloromethane <0.0010 <0.002 <0.002

Bromoform <0.0010 <0.005 <0.005
Carbon Disulfide <0.005 <0.005 <0.005

Carbon Tetrachloride ND <0.000061 <0.000061
Chlorobenzene <0.0010 0.00034 0.00034

Chloroethane <0.0010 <0.005 <0.005
Chloroform <0.0010 <0.002 <0.002

Dibromochloromethane <0.0010 <0.002 <0.002
1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005

1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002
o-Dichlorobenzene <0.0010 <0.002 <0.002
p-Dichlorobenzene ND <0.002 <0.002

trans-1, 4-Dichloro-2-butene ND <0.010 <0.010
1,1-Dichlorethane 0.00862 0.0016 0.00862

1,2-Dichloroethane 0.00179 0.0088 0.0088
1,1-Dichloroethylene <0.0010 <0.005 <0.005

cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854
trans-1,2-Dichloroethylene <0.0010 <0.002 <0.002

1,2-Dichloropropane <0.0010 <0.002 <0.002
cis-1,3-Dichloropropene <0.0010 <0.002 <0.002

trans-1,3-Dichloropropene <0.0010 <0.002 <0.002
Ethylbenzene 0.02 0.012 0.02

2-Hexanone <0.005 <0.010 <0.010
Methyl Bromide <0.0010 <0.005 <0.005
Methyl Chloride 0.088 <0.005 0.088

Methylene Bromide <0.0010 ND <0.0010
Methylene Chloride 0.372 <0.005 0.372

Methyl Ethyl Ketone (MEK) 1.22 0.0668 1.22
Methyl Iodide ND <0.002 <0.002

4-Methyl-2-Pentanone <0.005 0.00527 0.00527

Phase IV-A Phase IV-B Maximum 
Recorded 

Value for Site 
Leachate 

(mg/L)    (b)



Styrene <0.0010 0.00125 0.00125
1,1,1,2-Tetrachloroethane <0.0010 <0.005 <0.005
1,1,2,2-Tetrachloroethane <0.0010 <0.002 <0.002

Tetrachloroethylene 0.0107 <0.002 0.0107
Toluene 0.0628 0.014 0.0628

1,1,1-Trichloroethane <0.0010 <0.002 <0.002
1,1,2-Trichloroethane <0.0010 <0.002 <0.002

Trichloroethylene 0.0104 <0.002 0.0104
Trichlorofluoromethane <0.0010 <0.005 <0.005
1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010

Vinyl Acetate <0.005 <0.005 <0.005
Vinyl Chloride 0.0059 0.00185 0.0059

Xylenes 0.0339 0.0124 0.0339
40 CFR PART 258 APPENDIX II PARAMETERS

LIST OF HAZARDOUS INORGANIC AND ORGANIC CONSTITUENTS

Acenaphthene ND ND ND
Acenaphthylene ND ND ND

Acetone 0.902 0.187 0.902
Acetonitrile ND <0.05 <0.05

Acetophenone ND ND ND
2-Acetylaminofluorene; 2-AAF ND ND ND

Acrolein ND <0.0048 <0.0048
Acrylonitrile <0.010 <0.0049 <0.010

Aldrin ND <0.000021 <0.000021
Allyl Chloride ND <0.001 <0.001

4-Aminobiphenyl ND ND ND
Anthracene ND <0.0132 <0.0132

Antimony 0.001 0.001 0.001
Arsenic 0.014 0.008 0.014
Barium 1.06 0.56 1.06

Benzene 0.004 0.00378 0.004
Benzo(a)anthracene ND <0.013 <0.013

Benzo(b)fluoranthene ND <0.0177 <0.0177
Benzo(k)fluoranthene ND <0.018 <0.018

Benzo(ghi)perylene ND <0.0214 <0.0214
Benzo(a)pyrene ND <0.0176 <0.0176
Benzyl Alcohol ND <0.0136 <0.0136

Beryllium <0.010 <0.02 <0.02
alpha-BHC (Lindane) ND ND ND
beta-BHC (Lindane) ND ND ND
delta-BHC (Lindane) ND ND ND

gamma-BHC (Lindane) ND ND ND
Bis(2-chloroethoxy)methane ND ND ND

Bis(2-chloroethyl)ether ND ND ND
Bis(2-chloro-1-methylethyl) ether ND ND ND

Bis(2-ethylhexyl) phthalate 0.088 0.005 0.088
Bromochloromethane <0.0010 <0.005 <0.005

Bromodichloromethane <0.0010 <0.002 <0.002
Bromoform <0.0010 <0.005 <0.005

4-Bromophenyl phenyl ether ND <0.0236 <0.0236
Butyl Benzy Phthalate ND <0.0182 <0.0182

Cadmium <0.010 <0.02 <0.02
Carbon Disulfide <0.005 <0.005 <0.005

Carbon Tetrachloride <0.0005 <0.0025 <0.0025
Chlordane ND <0.000061 <0.000061

p-Chloroaniline ND ND ND
Chlorobenzene <0.0010 0.00034 0.00034
Chlorobenzilate ND ND ND

p-Chloro-m-cresol ND ND ND
Chloroethane <0.0010 <0.005 <0.005

Chloroform <0.0010 <0.002 <0.002
2-Chloronaphthalene ND <0.0228 <0.0228

2-Chlorophenol ND <0.0115 <0.0115
4-Chlorophenyl phenyl ether ND <0.0156 <0.0156

Chloroprene ND ND ND
Chromium 0.056 0.21 0.21
Chrysene ND ND ND

Cobalt 0.014 0.019 0.019
Copper 0.19 0.041 0.19

m-Cresol ND <0.0105 <0.0105
o-Cresol ND <0.0194 <0.0194
p-Cresol ND <0.0105 <0.0105
Cyanide 0.001 ND 0.001

2,4-Dichlorophenoxyacetic acid 0.0006 0.0006 0.0006
4,4-DDD ND ND ND
4,4-DDE ND ND ND
4,4-DDT ND ND ND
Diallate ND ND ND

Dibenz(a,h)anthracene ND ND ND



Dibenzofuran ND ND ND
Dibromochloromethane <0.0010 <0.002 <0.002

1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005
1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002

Di-n-butyl phthalate ND <0.0138 <0.0138
o (1, 2)-Dichlorobenzene <0.0010 <0.002 <0.002

m (1, 3)-Dichlorobenzene ND <0.002 <0.002
p (1, 4)-Dichlorobenzene <0.0031 0.0057 0.0057

3,3'-Dichlorobenzinide ND <0.0123 <0.0123
trans-1, 4-Dichloro-2-butene ND <0.01 <0.01

Dichlorodifluoromethane ND <0.00031 <0.00031
1,1-Dichlorethane 0.00862 0.0016 0.00862

1,2-Dichloroethane 0.00179 0.0088 0.0088
1, 1-Dichloroethylene <0.0010 <0.005 <0.005

cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854
trans-1, 2-Dichloroethylene <0.0010 <0.002 <0.002

2,4-Dichlorophenol ND <0.0159 <0.0159
2,6-Dichlorophenol ND ND ND

1,2-Dichloropropane <0.0010 <0.002 <0.002
1,3-Dichloropropane ND <0.00013 <0.00013
2,2-Dichloropropane ND <0.0004 <0.0004
1,1-Dichloropropene ND <0.00018 <0.00018

cis-1,3-Dichloropropene <0.0010 <0.002 <0.002
trans-1,3-Dichloropropene <0.0010 <0.002 <0.002

Dieldrin ND <0.000014 <0.000014
Diethyl Phthalate ND <0.0144 <0.0144

O,O-Diethyl O-2-pyrazinyl Phosphorothioate ND ND ND
Dimethoate ND ND ND

p-(dimethylamino)azobenzene ND ND ND
7,12-Dimethylbenz(a)anthracene ND ND ND

3,3'-Dimethylbenzidine ND ND ND
alpha, alpha-Dimethylphenethylamine ND ND ND

2,4-Dimethylphenol 0.0043 <0.029 0.0043
Dimethyl phthalate ND <0.0129 <0.0129

m (1, 3) -Dinitrobenzene ND ND ND
4,6-Dinitro-o-cresol ND ND ND

2,4-Dinitrophenol ND ND ND
2,4-Dintrotolulene ND ND ND
2,6-Dinitrotolulene ND ND ND

Dinoseb (DNBP) ND ND ND
Di-n-octyl phthalate ND <0.0209 <0.0209

Diphenylamine ND ND ND
Disulfoton ND ND ND

Endosulfan I ND <0.000010 <0.000010
Endosulfan II ND <0.000015 <0.000015

Endosulfan Sulfate ND <0.000018 <0.000018
Endrin ND <0.000016 <0.000016

Endrin Aldehyde ND <0.000017 <0.000017
Ethylbenzene 0.013 0.012 0.013

Ethyl Methacrylate ND ND ND
Ethyl Methanesulfonate ND ND ND

Fampur ND ND ND
Fluoanthene ND ND ND

Fluorene ND ND ND
Heptachlor ND <0.000016 <0.000016

Heptachlor Epoxide ND <0.000008 <0.000008
Hexachlorobenzene ND <0.022 <0.022

Hexachlorobutadiene ND ND ND
Hexachlorocyclopentadiene ND <0.192 <0.192

Hexachloroethane ND ND ND
Hexachloropropene ND <0.035 <0.035

2-Hexanone <0.005 <0.010 <0.010
Indeno(1,2,3-cd)pyrene ND <0.0206 <0.0206

Isobutyl Alcohol ND <0.0174 <0.0174
Isodrin ND ND ND

Isophorone ND ND ND
Isosafrole ND ND ND

Kepone ND ND ND
Lead 0.007 0.003 0.007

Mercury ND 0.0007 0.0007
Methacrylonitrile ND ND ND

Metapyrilene ND ND ND
Metaxychlor ND <0.000094 <0.000094

Methyl Bromide <0.0010 <0.005 <0.005
Methyl Chloride <0.0010 <0.005 <0.005

3-Methylcholanthrene ND ND ND
Methyl Ethyl Ketone (MEK) 1.22 0.0668 1.22

Methyl Iodide ND <0.002 <0.002
Methyl Methacrylate ND ND ND

Methyl Methanesulfonate ND ND ND



2-Methylnapthalene ND <0.0256 <0.0256
Methyl Parathion ND ND ND

4-Methyl-2-pentanone (MIBK) <0.005 0.00527 0.00527
Methylene Bromide <0.0010 ND <0.0010
Methylene Chloride 0.372 <0.005 0.372

Naphthalene 0.0049 0.00095 0.0049
1,4-Naphthoquinone ND ND ND

1-Naphthylamine ND ND ND
2-Naphthylamine ND ND ND

Nickel 0.057 0.103 0.103
o-Nitroaniline ND <0.0156 <0.0156

m-Nitroaniline ND <0.0123 <0.0123
p-Nitroaniline ND <0.0209 <0.0209
Nitrobenzene ND <0.0132 <0.0132
o-Nitrophenol ND <0.0171 <0.0171
p-Nitrophenol ND <0.0263 <0.0263

N-Nitrosodi-n-butylamine ND ND ND
N-Nitrosodiethylamine ND ND ND

N-Nitrosodimethylamine ND <0.0105 <0.0105
N-Nitrosodiphenylamine ND <0.0111 <0.0111
N-Nitrosodipropylamine ND ND ND

N-Nitrosomethylethalamine ND ND ND
N-Nitrosopiperidine ND ND ND
N-Nitrosopyrrolidine ND ND ND

5-Nitro-o-toluidine ND ND ND
Parathion ND ND ND

Pentachlorobenzene ND ND ND
Pentachloronitrobenzene ND ND ND

Pentachlorophenol ND ND ND
Phenacetin ND ND ND

Phenanthrene ND <0.0101 <0.0101
Phenol ND <0.0118 <0.0118

p-Phenylenediamine ND ND ND
Phorate ND ND ND

Polychlorinated Biphenyls (PCBs) ND ND ND
Pronamide ND ND ND

Propionitrile ND ND ND
Pyrene ND <0.0152 <0.0152
Safrole ND ND ND

Selenium 0.002 0.017 0.017
Silver 0.001 0.01 0.01
Silvex ND ND ND

Styrene <0.0010 0.00125 0.00125
Sulfide ND 0.000007 0.000007

2,4,5-Trichlorophenolxyacetic (Acetic Acid) ND ND ND
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND

1,2,4,5-Tetrachlorobenzene ND ND ND
1,1,1,2-Tetrachloroethane <0.0010 <0.005 <0.005
1,1,2,2-Tetrachloroethane <0.0010 <0.002 <0.002

Tetrachloroethylene 0.0107 <0.002 0.0107
2,3,4,6-Tetrachlorophenol ND ND ND

Thallium <0.020 0.015 0.015
Tin 0.002 0.003 0.003

Toluene 0.0628 0.014 0.0628
o-Toluidine ND ND ND
Toxaphene ND <0.00032 <0.00032

1,2,4-Trichlorobenzene ND <0.00018 <0.00018
1,1,1-Trichloroethane 0.00683 <0.002 0.00683
1,1,2-Trichloroethane <0.0010 <0.002 <0.002

Trichloroethylene 0.0104 <0.002 <0.002
Trichlorofluoromethane ND <0.005 <0.005

2,4,5-Trichlorophenol ND ND ND
2,4,6-Trichlorophenol ND ND ND

1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010
O,O,O-Triethyl Phosphorothioate ND ND ND

sym-Trinitrobenzene ND ND ND
Vanadium 0.027 0.06 0.06

Vinyl Acetate <0.0050 <0.005 <0.005
Vinyl Chloride 0.0059 0.00185 0.0059

Xylenes 0.037 0.015 0.037
Zinc 0.061 0.061 0.061

Notes:
(a)  -  All concentration values are presented in mg/L.

(b)  -  For the constituents with maximum recorded values that are not precisely defined and prefaced with a "<" indicator, for the 
purpose of comapring these values to the MCL and calculating a concentration at the 150 m POC, the concentration without the "<" 
indicator is assumed.  Example:  Recorded value = <0.02 mg/L.  Value used for comparison and calculation = 0.02 mg/L.



TABLE 4
CONTAMINANTS WITH MCLs MODELED IN MULTIMED
CENTRAL MAUI LANDFILL

HAWAII LANDFILL GROUNDWATER MONITORING

 GUIDANCE DOCUMENT TABLE 4.1

MAJOR LEACHATE INDICATORS
Maximum for 
Period (mg/L)  

(a)

Maximum for 
Period (mg/L)  

(a)

Primary MCL 
(mg/L)

Secondary 
MCL (mg/L)

Total Dissolved Solids (TDS) 4388 5200 5200 500 No
Nitrogen, Ammonia 81 75 81 10 No (d)

Iron 11.9 23 23 0.3 No
Sulfate (SO4) 129 30 129 250 Yes

Chloride 1400 1917 1917 250 No
40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
INORGANIC CONSTITUENTS

Antimony 0.001 0.001 0.001 0.005 Yes
Arsenic 0.014 0.008 0.014 0.01 No
Barium 1.06 1.2 1.2 2 Yes

Beryllium <0.010 <0.02 <0.02 0.004 No
Cadmium <0.010 <0.02 <0.02 0.005 No

Chromium 0.056 0.21 0.21 0.1 No
Copper 0.19 0.041 0.19 1.3 1 Yes

Lead 0.0073 0.003 0.0073 0.15 Yes
Selenium 0.002 0.017 0.017 0.05 Yes

Silver 0.001 0.01 0.01 0.1 Yes
Thallium <0.02 0.015 0.015 0.002

Zinc 0.061 0.061 0.061 5 Yes
40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
ORGANIC CONSTITUENTS 

Benzene 0.004 0.00378 0.004 0.005 Yes
Carbon Tetrachloride ND <0.000061 <0.000061 0.005 Yes

Chlorobenzene <0.0010 0.00034 0.00034 0.1 Yes
1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005 0.00004 No

1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002 0.00004 No
o-Dichlorobenzene <0.0010 <0.002 <0.002 0.6 Yes
p-Dichlorobenzene ND <0.002 <0.002 0.075 Yes
1,2-Dichloroethane 0.00179 0.0088 0.0088 0.005 No

1,1-Dichloroethylene <0.0010 <0.005 <0.005 0.007 Yes
cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854 0.07 Yes

trans-1,2-Dichloroethylene <0.0010 <0.002 <0.002 0.1 Yes
1,2-Dichloropropane <0.0010 <0.002 <0.002 0.005 Yes

Ethylbenzene 0.02 0.012 0.02 0.7 Yes
Methylene Chloride 0.372 <0.005 0.372 0.005 No

Styrene <0.0010 0.00125 0.00125 0.1 Yes
Tetrachloroethylene 0.0107 <0.002 0.0107 0.005 No

Toluene 0.0628 0.014 0.0628 1 Yes
1,1,1-Trichloroethane <0.0010 <0.002 <0.002 0.2 Yes
1,1,2-Trichloroethane <0.0010 <0.002 <0.002 0.005 Yes

Trichloroethylene 0.0104 <0.002 0.0104 0.005 No
1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010 0.0006 No

Vinyl Chloride 0.0059 0.00185 0.0059 0.002 No
Xylenes 0.0339 0.0124 0.0339 10 Yes

40 CFR PART 258 APPENDIX II PARAMETERS
LIST OF HAZARDOUS INORGANIC AND ORGANIC 

CONSTITUENTS  (ug/L)
Antimony 0.001 0.001 0.001 0.005 Yes

Arsenic 0.014 0.008 0.014 0.01 No
Barium 1.06 0.56 1.06 2 Yes

Benzene 0.004 0.00378 0.004 0.005 Yes
Benzo(a)pyrene ND <0.0176 <0.0176 0.0002 No

Beryllium <0.010 <0.02 <0.02 0.004 No
alpha-BHC (Lindane) ND ND ND 0.0002 Yes
beta-BHC (Lindane) ND ND ND 0.0002 Yes
delta-BHC (Lindane) ND ND ND 0.0002 Yes

gamma-BHC (Lindane) ND ND ND 0.0002 Yes
Bis(2-ethylhexyl) phthalate 0.088 0.005 0.088 0.006 No

Cadmium <0.010 <0.02 <0.02 0.005 No
Carbon Tetrachloride <0.0005 <0.0025 <0.0025 0.005 Yes

Chlordane ND <0.000061 <0.000061 0.002 Yes
Chlorobenzene <0.0010 0.00034 0.00034 0.1 Yes

Chromium 0.056 0.21 0.21 0.1 No
Copper 0.19 0.041 0.19 1.3 1 Yes

Cyanide 0.001 ND 0.001 0.2 Yes
2,4-Dichlorophenoxyacetic acid 0.0006 0.0006 0.0006 0.07 Yes

1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005 0.00004 No
1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002 0.00004 No
o (1, 2)-Dichlorobenzene <0.0010 <0.002 <0.002 0.6 Yes
p (1, 4)-Dichlorobenzene <0.0031 0.0057 0.0057 0.075 Yes

1,2-Dichloroethane 0.00179 0.0088 0.0088 0.005 No
cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854 0.07 Yes

Phase IV-A Phase IV-B
Maximum 
Recorded 
Value for 

Site 
Leachate 

(mg/L)    (b)

Applicable MCLs   ( c)
Maximum 

Recorded Value 
for Site Leachate 

Less than 
Applicable MCL 

(Yes or No)



1,2-Dichloropropane <0.0010 <0.002 <0.002 0.005 Yes
Dinoseb (DNBP) ND ND ND 0.007 Yes

Endrin ND <0.000016 <0.000016 0.002 Yes
Ethylbenzene 0.013 0.012 0.013 0.7 Yes

Heptachlor ND <0.000016 <0.000016 0.0004 Yes
Heptachlor Epoxide ND <0.000008 <0.000008 0.0002 Yes
Hexachlorobenzene ND <0.022 <0.022 0.001 No

Hexachlorocyclopentadiene ND <0.192 <0.192 0.05 No
Lead 0.007 0.003 0.007 0.15 Yes

Mercury ND 0.0007 0.0007 0.002 Yes
Methylene Chloride 0.372 <0.005 0.372 0.005 No
Pentachlorophenol ND ND ND 0.001 Yes

Polychlorinated Biphenyls (PCBs) ND ND ND 0.0005 Yes
Selenium 0.002 0.017 0.017 0.05 Yes

Silver 0.001 0.01 0.01 0.1 Yes
Silvex ND ND ND 0.05 Yes

Styrene <0.0010 0.00125 0.00125 0.1 Yes
2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 0.00000003 Yes

Tetrachloroethylene 0.0107 <0.002 0.0107 0.005 No
Thallium <0.020 0.015 0.015 0.002 No
Toluene 0.0628 0.014 0.0628 1 Yes

Toxaphene ND <0.00032 <0.00032 0.002 Yes
1,2,4-Trichlorobenzene ND <0.00018 <0.00018 0.07 Yes

1,1,1-Trichloroethane 0.00683 <0.002 0.00683 0.2 Yes
1,1,2-Trichloroethane <0.0010 <0.002 <0.002 0.005 Yes

Trichloroethylene 0.0104 <0.002 <0.002 0.005 Yes
1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010 0.0006 No

Vinyl Chloride 0.0059 0.00185 0.0059 0.002 No
Xylenes 0.037 0.015 0.037 10 Yes

Zinc 0.061 0.061 0.061 5 Yes

Notes:
(a)  -  All concentration values are presented in mg/L.

( c) -  Primary MCL based on aesthetic considerations (taste, odor, etc.).  Primary MCL based on health considerations.

(b)  -  For the constituents with maximum recorded values that are not precisely defined and prefaced with a "<" indicator, for the purpose of comapring these values to the 
MCL and calculating a concentration at the 150 m POC, the concentration without the "<" indicator is assumed.  Example:  Recorded value = <0.02 mg/L.  Value used for 
comparison and calculation = 0.02 mg/L.

(d)  -  No MCL has been established for this parameter.  However, given the possibility this reduced form of nitrogen can convert to nitrate within an oxidized subsurface 
environment, a comparison to the nitrate MCL has been included.



TABLE 5
SUMMARY OF RESULTS FOR MULTIMED MODELING
CENTRAL MAUI LANDFILL

HAWAII LANDFILL GROUNDWATER MONITORING

 GUIDANCE DOCUMENT TABLE 4.1

MAJOR LEACHATE INDICATORS Maximum for 
Period (mg/L)  (a)

Maximum for 
Period (mg/L)  (a)

Primary MCL 
(mg/L)

Secondary 
MCL (mg/L)

Primary MCL 
(mg/L)

Secondary 
MCL (mg/L)

Total Dissolved Solids (TDS) 4388 5200 5200 500 No 39.30 Yes
Nitrogen, Ammonia 81 75 81 10 No 0.61 Yes (d)

Iron 11.9 23 23 0.3 No 0.17 Yes
Sulfate (SO4) 129 30 129 250 Yes 0.98 Yes

Chloride 1400 1917 1917 250 No 14.49 Yes
40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
INORGANIC CONSTITUENTS

Antimony 0.001 0.001 0.001 0.005 Yes 0.0000076 Yes
Arsenic 0.014 0.008 0.014 0.01 No 0.00011 Yes
Barium 1.06 1.2 1.2 2 Yes 0.0091 Yes

Beryllium <0.010 <0.02 <0.02 0.004 No 0.00015 Yes
Cadmium <0.010 <0.02 <0.02 0.005 No 0.00015 Yes

Chromium 0.056 0.21 0.21 0.1 No 0.0016 Yes
Copper 0.19 0.041 0.19 1.3 1 Yes 0.0014 0.0014 Yes

Lead 0.0073 0.003 0.0073 0.15 Yes 0.000055 Yes
Selenium 0.002 0.017 0.017 0.05 Yes 0.00013 Yes

Silver 0.001 0.01 0.01 0.1 Yes 0.000076 Yes
Thallium <0.02 0.015 0.015 0.002 0.00011 Yes

Zinc 0.061 0.061 0.061 5 Yes 0.00046 Yes
40 CFR PART 258 APPENDIX I PARAMETERS

CONSTITUENTS FOR DETECTION MONITORING
ORGANIC CONSTITUENTS 

Benzene 0.004 0.00378 0.004 0.005 Yes 0.000030 Yes
Carbon Tetrachloride ND <0.000061 <0.000061 0.005 Yes 0.00000046 Yes

Chlorobenzene <0.0010 0.00034 0.00034 0.1 Yes 0.0000026 Yes
1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005 0.00004 No 0.000038 Yes

1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002 0.00004 No 0.000015 Yes
o-Dichlorobenzene <0.0010 <0.002 <0.002 0.6 Yes 0.000015 Yes
p-Dichlorobenzene ND <0.002 <0.002 0.075 Yes 0.000015 Yes
1,2-Dichloroethane 0.00179 0.0088 0.0088 0.005 No 0.000067 Yes

1,1-Dichloroethylene <0.0010 <0.005 <0.005 0.007 Yes 0.000038 Yes
cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854 0.07 Yes 0.000065 Yes

trans-1,2-Dichloroethylene <0.0010 <0.002 <0.002 0.1 Yes 0.000015 Yes
1,2-Dichloropropane <0.0010 <0.002 <0.002 0.005 Yes 0.000015 Yes

Ethylbenzene 0.02 0.012 0.02 0.7 Yes 0.00015 Yes
Methylene Chloride 0.372 <0.005 0.372 0.005 No 0.0028 Yes

Styrene <0.0010 0.00125 0.00125 0.1 Yes 0.0000094 Yes
Tetrachloroethylene 0.0107 <0.002 0.0107 0.005 No 0.000081 Yes

Toluene 0.0628 0.014 0.0628 1 Yes 0.00047 Yes
1,1,1-Trichloroethane <0.0010 <0.002 <0.002 0.2 Yes 0.000015 Yes
1,1,2-Trichloroethane <0.0010 <0.002 <0.002 0.005 Yes 0.000015 Yes

Trichloroethylene 0.0104 <0.002 0.0104 0.005 No 0.000079 Yes
1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010 0.0006 No 0.0000076 Yes

Vinyl Chloride 0.0059 0.00185 0.0059 0.002 No 0.000045 Yes
Xylenes 0.0339 0.0124 0.0339 10 Yes 0.00026 Yes

40 CFR PART 258 APPENDIX II PARAMETERS
LIST OF HAZARDOUS INORGANIC AND ORGANIC 

CONSTITUENTS  (ug/L)
Antimony 0.001 0.001 0.001 0.005 Yes 0.0000076 Yes

Arsenic 0.014 0.008 0.014 0.01 No 0.00011 Yes
Barium 1.06 0.56 1.06 2 Yes 0.0080 Yes

Benzene 0.004 0.00378 0.004 0.005 Yes 0.000030 Yes
Benzo(a)pyrene ND <0.0176 <0.0176 0.0002 No 0.00013 Yes

Beryllium <0.010 <0.02 <0.02 0.004 No 0.00015 Yes
alpha-BHC (Lindane) ND ND ND 0.0002 Yes N/A Yes
beta-BHC (Lindane) ND ND ND 0.0002 Yes N/A Yes
delta-BHC (Lindane) ND ND ND 0.0002 Yes N/A Yes

gamma-BHC (Lindane) ND ND ND 0.0002 Yes N/A Yes
Bis(2-ethylhexyl) phthalate 0.088 0.005 0.088 0.006 No 0.00067 Yes

Cadmium <0.010 <0.02 <0.02 0.005 No 0.00015 Yes
Carbon Tetrachloride <0.0005 <0.0025 <0.0025 0.005 Yes 0.000019 Yes

Chlordane ND <0.000061 <0.000061 0.002 Yes 0.00000046 Yes
Chlorobenzene <0.0010 0.00034 0.00034 0.1 Yes 0.0000026 Yes

Chromium 0.056 0.21 0.21 0.1 No 0.0016 Yes
Copper 0.19 0.041 0.19 1.3 1 Yes 0.0014 0.0014 Yes

Cyanide 0.001 ND 0.001 0.2 Yes 0.0000076 Yes
2,4-Dichlorophenoxyacetic acid 0.0006 0.0006 0.0006 0.07 Yes 0.0000045 Yes

1,2-Dibromo-3-chloropropane (DBCP) <0.0010 <0.005 <0.005 0.00004 No 0.000038 Yes
1,2-Dibromoethne (EDB) <0.0010 <0.002 <0.002 0.00004 No 0.000015 Yes
o (1, 2)-Dichlorobenzene <0.0010 <0.002 <0.002 0.6 Yes 0.000015 Yes
p (1, 4)-Dichlorobenzene <0.0031 0.0057 0.0057 0.075 Yes 0.000043 Yes

1,2-Dichloroethane 0.00179 0.0088 0.0088 0.005 No 0.000067 Yes
cis-1,2-Dichloroethylene 0.0028 0.00854 0.00854 0.07 Yes 0.000065 Yes

1,2-Dichloropropane <0.0010 <0.002 <0.002 0.005 Yes 0.000015 Yes
Dinoseb (DNBP) ND ND ND 0.007 Yes N/A Yes

Endrin ND <0.000016 <0.000016 0.002 Yes 0.00000012 Yes
Ethylbenzene 0.013 0.012 0.013 0.7 Yes 0.00010 Yes

Heptachlor ND <0.000016 <0.000016 0.0004 Yes 0.00000012 Yes
Heptachlor Epoxide ND <0.000008 <0.000008 0.0002 Yes 0.000000060 Yes
Hexachlorobenzene ND <0.022 <0.022 0.001 No 0.00017 Yes

Hexachlorocyclopentadiene ND <0.192 <0.192 0.05 No 0.0015 Yes
Lead 0.007 0.003 0.007 0.15 Yes 0.000053 Yes

Mercury ND 0.0007 0.0007 0.002 Yes 0.0000053 Yes
Methylene Chloride 0.372 <0.005 0.372 0.005 No 0.0028 Yes
Pentachlorophenol ND ND ND 0.001 Yes N/A Yes

Polychlorinated Biphenyls (PCBs) ND ND ND 0.0005 Yes N/A Yes
Selenium 0.002 0.017 0.017 0.05 Yes 0.00013 Yes

Silvex ND ND ND 0.05 Yes N/A Yes
Styrene <0.0010 0.00125 0.00125 0.1 Yes 0.0000094 Yes

2,3,7,8-Tetrachlorodibenzo-p-dioxin ND ND ND 0.00000003 Yes N/A Yes
Tetrachloroethylene 0.0107 <0.002 0.0107 0.005 No 0.000081 Yes

Thallium <0.020 0.015 0.015 0.002 No 0.00011 Yes
Toluene 0.0628 0.014 0.0628 1 Yes 0.00047 Yes

Toxaphene ND <0.00032 <0.00032 0.002 Yes 0.0000024 Yes
1,2,4-Trichlorobenzene ND <0.00018 <0.00018 0.07 Yes 0.0000014 Yes

1,1,1-Trichloroethane 0.00683 <0.002 0.00683 0.2 Yes 0.000052 Yes
1,1,2-Trichloroethane <0.0010 <0.002 <0.002 0.005 Yes 0.000015 Yes

Trichloroethylene 0.0104 <0.002 <0.002 0.005 Yes 0.000015 Yes
1,2,3-Trichloropropane <0.0010 <0.0010 <0.0010 0.0006 No 0.0000076 Yes

Vinyl Chloride 0.0059 0.00185 0.0059 0.002 No 0.000045 Yes
Xylenes 0.037 0.015 0.037 10 Yes 0.00028 Yes

Zinc 0.061 0.061 0.061 5 Yes 0.00046 Yes

Calculated 
Concentration at 
150 meter POC 

Less than 
Applicable MCL 

(Yes or No)

Calculated Concentration at 
150 meter POC

Phase IV-A Phase IV-B Maximum 
Recorded Value 

for Site 
Leachate (mg/L)    

(b)

Applicable MCLs   ( c)
Maximum 

Recorded Value 
for Site Leachate 

Less than 
Applicable MCL 

(Yes or No)

DAF = 132.3     (e)



Notes:
(a)  -  All concentration values are presented in mg/L.

( c) -  Primary MCL based on aesthetic considerations (taste, odor, etc.).  Primary MCL based on health considerations.

(e)  -  DAF = Dilution Attentuation Factor

(b)  -  For the constituents with maximum recorded values that are not precisely defined and prefaced with a "<" indicator, for the purpose of comapring these values to the MCL and calculating a concentration at the 150 m POC, the 
concentration without the "<" indicator is assumed.  Example:  Recorded value = <0.02 mg/L.  Value used for comparison and calculation = 0.02 mg/L.

(d)  -  No MCL has been established for this parameter.  However, given the possibility this reduced form of nitrogen can convert to nitrate within an oxidized subsurface environment, a comparison to the nitrate MCL has been 
included.



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MULTIMED PROGRAM INPUT AND OUTPUT DETAILS 



MULTIMED  V1.01   DATE OF CALCULATIONS: 17-FEB-2019  TIME: 11:21:26 
Run Title:                                                                                   
                                                                                             
Chemical simulated:                    Chemical Name                                                                    
Simulation models included:            Saturated and unsaturated zone models 
Simulation type:                       Deterministic 
Infiltration rate:                     Specified By User: 1.658E-04 m/yr 
Source term:                           Steady-state 
Saturated zone source plane:           Gaussian 
Well distance from site:               1.500E+02 m 
  
Predicted relative well concentration: 7.557E-03 
DAF for this case is: 1.323E+02 
  



MULTIMED  V1.01   DATE OF CALCULATIONS: 17-FEB-2019  TIME: 11:21:26 
 
                         U. S.    E N V I R O N M E N T A L   P R O T E C T I O N   A G E N C Y 
                                         E X P O S U R E   A S S E S S M E N T  
                                            M U L T I M E D I A   M O D E L  
                                          MULTIMED  (Version 1.50, 2005) 
1 
 Run options  
 --- ------- 
 
Chemical simulated is Chemical Name                                                                    
 
 
 Option Chosen                         Saturated and unsaturated zone models     
 Run was                               DETERMIN 
 Infiltration Specified By User: 1.658E-04 m/yr 
 Run was steady-state  
 Reject runs if Y coordinate outside plume 
 Reject runs if Z coordinate outside plume 
 Gaussian source used in saturated zone model 
1 
1 
 UNSATURATED ZONE FLOW MODEL PARAMETERS 
 (input parameter description and value) 
 NP      - Total number of nodal points                 240 
 NMAT    - Number of different porous materials           1 
 KPROP   - Van Genuchten or Brooks and Corey              1 
 IMSHGN  - Spatial discretization option                  1 
 NVFLAYR - Number of layers in flow model                 1 
 
 
 OPTIONS CHOSEN  
 ------- ------  
 Van Genuchten functional coefficients 
 User defined coordinate system 
1 
 
 
 Layer information  
 -----------------  
 LAYER NO.    LAYER THICKNESS     MATERIAL PROPERTY 
 ---------    ---------------     ----------------- 
     1                  63.40              1 
 
                                                      DATA FOR MATERIAL  1 
                                                      ---- --- -------- 
                                                  VADOSE ZONE MATERIAL VARIABLES 
           ------------------------------------------------------------------------------------------------------------------------ 
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Saturated hydraulic conductivity          cm/hr       CONSTANT        0.258E+04 -999.       -999.      -999.     
           Unsaturated zone porosity                 --          CONSTANT        0.150     -999.       -999.      -999.     
           Air entry pressure head                   m           CONSTANT        0.000     -999.       -999.      -999.     
           Depth of the unsaturated zone             m           CONSTANT         63.4     0.000       0.000      0.000     
 
 
                                                      DATA FOR MATERIAL  1 
                                                      ---- --- -------- 
                                                  VADOSE ZONE FUNCTION VARIABLES 
 
 
           ------------------------------------------------------------------------------------------------------------------------ 



                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Residual water content                    --          CONSTANT        0.400     -999.       -999.      -999.     
           Brook and Corey exponent,EN               --          CONSTANT        -999.     -999.       -999.      -999.     
           ALFA coefficient                         1/cm         CONSTANT        0.145     -999.       -999.      -999.     
           Van Genuchten exponent, ENN               --          CONSTANT         2.68     -999.       -999.      -999.     
1 
 
 UNSATURATED ZONE TRANSPORT MODEL PARAMETERS 
 
 NLAY   - Number of different layers used                 1 
 NTSTPS - Number of time values concentration calc       40 
 DUMMY  - Not presently used                              1 
 ISOL   - Type of scheme used in unsaturated zone         2 
 N      - Stehfest terms or number of increments         18 
 NTEL   - Points in Lagrangian interpolation              3 
 NGPTS  - Number of Gauss points                        104 
 NIT    - Convolution integral segments                   2 
 IBOUND - Type of boundary condition                      1 
 ITSGEN - Time values generated or input                  1 
 TMAX   - Max simulation time             --             0.0 
 WTFUN  - Weighting factor                --             1.2 
 
 
 OPTIONS CHOSEN  
 ------- ------  
 Convolution integral approach 
 Nondecaying continuous source 
 Computer generated times for computing concentrations 
1 
 
 
                                                      DATA FOR LAYER   1 
                                                      ---- --- ----- 
                                                      VADOSE TRANSPORT VARIABLES 
 
 
           ------------------------------------------------------------------------------------------------------------------------ 
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Thickness of layer                        m           CONSTANT         63.4     -999.       -999.      -999.     
           Longitudinal dispersivity of layer        m           CONSTANT         1.00     -999.       -999.      -999.     
           Percent organic matter                    --          CONSTANT        0.000     -999.       -999.      -999.     
           Bulk density of soil for layer            g/cc        CONSTANT         2.65     -999.       -999.      -999.     
           Biological decay coefficient            1/yr          CONSTANT        0.000     -999.       -999.      -999.     
1 
                                                     CHEMICAL SPECIFIC VARIABLES 
 
 
           ------------------------------------------------------------------------------------------------------------------------ 
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Solid phase decay coefficient             1/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Dissolved phase decay coefficient         1/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Overall chemical decay coefficient        1/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Acid catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.     
           Neutral hydrolysis rate constant          1/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Base catalyzed hydrolysis rate            l/M-yr      CONSTANT        0.000     -999.       -999.      -999.     
           Reference temperature                     C           CONSTANT         25.0     -999.       -999.      -999.     
           Normalized distribution coefficient       ml/g        CONSTANT        0.000     -999.       -999.      -999.     



           Distribution coefficient                   --         CONSTANT        0.000     -999.       -999.      -999.     
           Biodegradation coefficient (sat. zone)    1/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Air diffusion coefficient                 cm2/s       CONSTANT        -999.     -999.       -999.      -999.     
           Reference temperature for air diffusion   C           CONSTANT        -999.     -999.       -999.      -999.     
           Molecular weight                          g/M         CONSTANT        -999.     -999.       -999.      -999.     
           Mole fraction of solute                   --          CONSTANT        -999.     -999.       -999.      -999.     
           Vapor pressure of solute                  mm Hg       CONSTANT        -999.     -999.       -999.      -999.     
           Henry`s law constant                   atm-m^3/M      CONSTANT        -999.     -999.       -999.      -999.     
           Overall 1st order decay sat. zone         1/yr        DERIVED         0.000     0.000       0.000       1.00     
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000     
           Not currently used                                    CONSTANT        0.000     0.000       0.000      0.000     
1 
                                                       SOURCE SPECIFIC VARIABLES 
 
 
           ------------------------------------------------------------------------------------------------------------------------ 
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Infiltration rate                         m/yr        CONSTANT        0.166E-03 -999.       -999.      -999.     
           Area of waste disposal unit               m^2         DERIVED         0.450E+05 -999.       -999.      -999.     
           Duration of pulse                         yr          CONSTANT        -999.     -999.       -999.      -999.     
           Spread of contaminant source              m           DERIVED         -999.     -999.       -999.      -999.     
           Recharge rate                             m/yr        CONSTANT        0.000     -999.       -999.      -999.     
           Source decay constant                     1/yr        CONSTANT        0.000     0.000       0.000      0.000     
           Initial concentration at landfill         mg/l        CONSTANT         1.00     -999.       -999.      -999.     
           Length scale of facility                  m           CONSTANT         137.     -999.       -999.      -999.     
           Width scale of facility                   m           CONSTANT         322.     -999.       -999.      -999.     
           Near field dilution                                   DERIVED          1.00     0.000       0.000       1.00     
1 
                                                      AQUIFER SPECIFIC VARIABLES 
 
 
           ------------------------------------------------------------------------------------------------------------------------ 
                       VARIABLE NAME                UNITS      DISTRIBUTION          PARAMETERS              LIMITS 
                                                                                   MEAN     STD DEV      MIN         MAX 
           ------------------------------------------------------------------------------------------------------------------------ 
           Particle diameter                         cm          CONSTANT        -999.     -999.       -999.      -999.     
           Aquifer porosity                          --          CONSTANT        0.150     -999.       -999.      -999.     
           Bulk density                              g/cc        CONSTANT         2.50     -999.       -999.      -999.     
           Aquifer thickness                         m           CONSTANT         200.     -999.       -999.      -999.     
           Source thickness (mixing zone depth)      m           DERIVED         -999.     -999.       -999.      -999.     
           Conductivity (hydraulic)                  m/yr        CONSTANT        0.258E+04 -999.       -999.      -999.     
           Gradient (hydraulic)                                  CONSTANT        0.970E-04 -999.       -999.      -999.     
           Groundwater seepage velocity              m/yr        DERIVED         -999.     -999.       -999.      -999.     
           Retardation coefficient                   --          CONSTANT         1.00     -999.       -999.      -999.     
           Longitudinal dispersivity                 m           FUNCTION OF X   -999.     -999.       -999.      -999.     
           Transverse dispersivity                   m           FUNCTION OF X   -999.     -999.       -999.      -999.     
           Vertical dispersivity                     m           FUNCTION OF X   -999.     -999.       -999.      -999.     
           Temperature of aquifer                    C           CONSTANT         25.0     -999.       -999.      -999.     
           pH                                        --          CONSTANT         7.00     -999.       -999.      -999.     
           Organic carbon content (fraction)                     CONSTANT        -999.     -999.       -999.      -999.     
           Well distance from site                   m           CONSTANT         150.     -999.       -999.      -999.     
           Angle off center                       degree         CONSTANT        0.000     0.000       0.000      0.000     
           Well vertical distance                    m           CONSTANT        0.000     0.000       0.000      0.000     
 
 
 
     CONCENTRATION AFTER SATURATED ZONE MODEL 0.7557E-02 
 




