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LOWRY LANDFILL ASSESSMENT TASK FORCE REPORT

On February 20, 1980, Governor Lamm issued an Executive Order
to create the Lowry Landfill Assessment Task Force. This

task force was charged with assessing the nature and magnitude
of hazardous and toxic waste disposal activities and the exis-
tence of any threats to public health and safety or environ-
mental quality and determining the available methods to reduce
or control those threats found to exist.

Additionally, the Executive Order created a Scientific Assess-
ment Subcommittee, principally from Task Force members, to eval-
uate the available scientific information relating to hazardous
waste disposal at Lowry. This Scientific Assessment Subcommittee
provided the Task Force with an assessment report (Appendix A)
concerning the threats associated with hazardous and toxic waste
disposal at Lowry.

During the course of its study, the Task Force held several
meetings and considered a substantial amount of information and

data concerning the activities at the Lowry Landfill - past,
present and proposed future.

Issues
Based on the final report of the Scientific Assessment Sub-
committee and other data presented to the Task Force, the fol-
lowing are issues related to the disposal of hazardous and toxic
wastes at the Lowry Landfill:
1. Data from the Colorado Department of Health and the
U.S. Environmental Protection Agency indicate the
presence of certain contaminants in the monitoring
samples taken from Section 6 of the Lowry site. The
extent and significance of contamination are unclear.
2. Further processing, recycling and disposal of hazardous

wastes at the Lowry Landfill should incorporate

state-of-the-art technology and management practices.



The present site is not the best possible/practical site for
burial of highly hazardous wastes. A new secure site is
needed, as well as administrative guidelines for identifying
those wastes which are unsuitable for processing or burial
at the Lowry site.

Clearly the Lowry site_is convenient to a_large number of
generators. The Task Force accepts the fact that Lowry is
an existing disposal site and could continue to be used for
processing, recycling and disposal activities.

The Task Force recognizes that inadequate state statutory
authority exists for the regulation of hazardous waste.

The Task Force recognizes that sewage sludge disposal ac-
tivities have been conducted at the site which have their own
set of impacts on the site. The Task Force members felt
that although these impacts complicate the resolution of
issues, the evaluation of this problem is beyond the scope

of the Executive Order which created the Task Force.

RECOMMENDATIONS

THE TASK FORCE, THEREFORE, MAKES THE FOLLOWING RECOMMENDATIONS:

L.

That further groundwater analyses, geological and hydro-
logical investigations be conducted by the City and County
of Denver and/or the State of Colorado to confirm the source
and impact of any contaminants found to be present. We
further recommend if pollutants are found which threaten
public health and safety, that appropriate mitigation mea-

sures be taken.



4a.

4B.

That state-of-the-art technology and management practices
be implemented at the Lowry Landfill and monitored by the
Colorado Department of Health and the U.S. Environmental
Protection Agency to assure compliance with applicable laws
and regulations.

That the Governor appoint a Task Force to work with the Colo-
rado Department of Health to select, plan and implement a
secure site for the disposal of highly hazardous wastes.

The site should be on State-owned land which meets the
criteria proposed by the Colorado Geological Survey under
S.B. 336 of the 1979 session of the State Legislature.
Criteria and administrative guidelines should be developed
by the Colorado Department of Health to define highly
hazardous wastes.

That highly hazardous and other hazardous wastes continue

to be received at the Lowry site for processing and recy-
cling.

That other hazardous wastes or treatment residues be buried
at the Lowry site if it is possible to do so in a manner that
is approved by the Colorado Department of Health and the
U.S. Environmental Protection Agency.

That the Governor urge the legislature to pursue legislation

to regulate hazardous waste.



DISCUSSION

In assessing the nature and magnitude of hazardous and toxic waste
disposal activities at Lowry, the Task Force determined that past
disposal activities were very difficult, if not impossible, to spe-
cifically identify. Records of quantities and types of waste
disposed were not maintained at the site by the owner and operator.
It has been estimated that approximately 10-15 million gallons of
liquid wastes and an unknown quantity of solid hazardous wastes
were received annually during the 14 year life of the landfill.
Thus, it is impossible to assess the magnitude of the past chemical
waste disposal activities with any degree of certainty.

This situation has improved greatly with the assumption of operations
by Chemical Waste Management, Inc. (CWMI). Exact records are now
being maintained of the volumes, types and sources of wastes re-
ceived. These data may not be representative of past disposal types
and quantities for several reasons. First, the new site is not
receiving large quantities of specific types of wastes (i.e.,
sludges and liquids, with greater than 20% solids) in bulk because
there are no present facilities to handle these items and second ,
the costs for disposal at the new site have increased 15 to 25

fold with a minimum disposal fee of $95.00. These significant cost
increases appear to have markedly affected the volumes and types of
waste received at the new facility. Additionally, CWMI requires all
wastes to be manifested, all transportation firms heavily bonded for
possible accidents and all drivers to have adequate training in
handling spill situations and operating procedures. This has
greatly reduced the number of transportation firms using the new
chemical waste disposal facility.

For these reasons the quantities and types of hazardous and chemical
wastes received at the new facility cannot be used for comparative

purposes to infer what materials have been disposed at the old Lowry
site.

The Task Force was requested to assess threats to public health,
safety and environmental quality at Lowry. Monitoring of the ground-
water at the Lowry site has been ongoing since initiation of the

U.S. Geological Survey program on groundwater quality in 1972.

A USGS report by Stanley Robson on Lowry was issued in 1975.

Between 1972 and 1975, 41 observation wells were installed

at depths ranging from 4 to 248 feet (Appendix B). Eleven

of these observation wells have been monitored regularly since

1975 for inorganic contamination of the groundwater. Eight of

these show significant contamination for certain inorganics.

On June 25-27, 1980, a sampling program was performed for organic
contaminants in twenty of the observation wells. Four wells
located proximate to the area of actual past disposal showed con-
tamination for organic chemicals. Three of the four had shown
inorganic contamination previously. The fourth well is located
north of the old landfill activities in the alluvial drainage along
the direction of groundwater flow. It is significant for this reason,
and because it has not previously shown elevated levels of inor-
ganic contamination.
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This was a single analysis of the observation wells for organic
contaminants and when combined with the existing doubts about the
integrity of the observation wells, it was agreed that further ground-
water analyses be performed by using new monitoring wells. Because
the extent of the contamination is not well defined, the Task Force
believes that assessing measures to mitigate any potential threats
caused by the past activities involving hazardous waste disposal
should be performed in conjunction with the study using new wells

to evaluate existing contamination.

The Task Force also reviewed the potential threats to public health,
safety and environmental quality created by the new chemical waste
disposal facility. It was agreed that the handling and disposal
practices proposed by CWMI were a vast improvement over the previous
operation and can represent state-of-the-art management for haz-
ardous wastes if properly documented and followed. It was further
stated that CWMI should continue to work closely with the Colorado
Department of Health and the Environmental Protection Agency to
assure compliance with applicable regulations and to insure that
state-of-the-art disposal technologies are used at the lLowry site.
The Task Force feels that it is of primary importance for CWMI,

CDH, EPA and Tri-County Health Department to specifically define the
types of hazardous wastes to be received at Lowry and of these wastes
which should continue to be buried there.

Other concerns acknowledged by the Task Force were related to the
location of the site and its proximity to populated areas, concerns
were expressed about access routes to the site. At a minimum the
question of spill or other incident response capability is one

that should be addressed by CWMI and coordinated with state, local
and regional emergency response authorities.



Submitted by the Lowry Landfill Assessment Task Force,

//7 7 {/> >
Wu& . o;"‘c\@/ DY

Frank A. Traylor, Jy.,’®.D.
Chairman -
Executive Director

Colorado Department of Health

S R Dorrig—

John Bermingham,/President
Colorado Open Space Council

Wat. S 7.4

William E. Adcock, Ph.D.
Shell Chemical Company

B SmTH

William E. Smith

Deputy Manager for Operations

Denver Department of Public
Works

Cobtin,

Robert M. Lawrence, Ph.D.
Chairman

Governor's Science & Technology

Advisory Council

V2. 4{%(/ (e

G. Fred Lee, Ph.D.

Professar of Civil &
Environmental Engineering

Colorado State University

~

’

[ £ C;w—vvq@; 5//3‘——&

The Honorable Thomééﬁfgﬁert
Commissioner ! !

Arapahoe County Board of
County Commissioners

[hora S Yromfiloe, -

Clara Lou Humphrey/ né7
Colorado League of Women

Voters

. .,
= Ceid INTELS
E. Robert White

Arapahoe Chemicals., Inc.

’
. g LA i)
Y \ L&L 1 -\‘ ‘; \ % \/\
k J \J/ anne 2 o LT VLA L l

William J. Ma?tin

Director of Resource Recovery
. and Reuse Metropolitan
Denver Sewer and Sanitaticn
District No. 1

A L1 oo
onald W. Klusman, Ph.D.

drofessor of Geo-Chemistry
lolorado School of Mines

: 2

-\

Loeold a(/;\ & A S

Donald D. Runnells, Ph.D.
Professor of Geology

University of Colorado at

Boulder



%;;;éﬁ‘zv/égﬁgé?
Joh . Rold, Ph.D.

Director & State Geologist

Colorado Geological Survey

Colorado Department of Natural
Resources

Alan L. Foster

Executive Assistant

Denver Regional Council of
Governments

Lfg/%gjél /ﬁgjégzl\

Stanley G.” Robson, Ph.D.
Hydrologist

Hydrologic Studies Section
Colorado District Office
U.S. Geological Survey

/ ~ 2
Donald L. Turk
Associate Director of Environ-
mental Health Services
Tri-County District Health
Department

%%

Bl
Arnott, Ph.D.

-Assistant Director for Health

Protection & Environmental
Programs
Colorado Department of Health






APPENDIX A
FINAL REEBORT

SCIENTIFIC ASSESSMENT COMMITTEE

LOWRY LANDFILL ASSESSMENT TASK FORCE



FINAL REPORT

SCIENTIFIC ASSESSMENT CCMMITTEE

LOWRY LANDFILL ASSESSMENT TASK FORCE

EXECUTIVE SUMMARY

The report for which this is the exccutive su mary is based in part
upon the Scientific
written materials. One was inforimation gutherced by the Colerado Departiment
of Health regarding the past operation of the lowry site, supplemented by
cvaluations of water samples taken periodically from monitoring wells at
or ncar the site (attuchment 1 to the basic report). The other set of
materials was the proposal submitted by Chemical Waste Management, Inc.,
(€M) to the City and County of Denver for the future contract operation
of the Lowry site by CkM (Attachment 2 to the basic report).

The Committce developed a nunber of questions regarding the future
operation of the site as a result of revicwing the above mentioned naterials
(these questions appear as Attachment 3 to the basic report). The guestions
were submitted in writing to ChM.  Subseccuently the Committee met with
Cint representatives and staff me?bers of the Colorado Dcpartment of llealth
to Jiscuss cach point raised by the Committee.

The basic report is divided into threce sections according to the
time {rame being cxamined. These divisions arc--The Past; The Present-
and Near-Term Future; and the Very Long-Term Future. This summary follows

the same format.

I. The Past. The Scientific Assessment Committee is unanimous in its
belief that the Lowry site should not be opcrated in the future as it has

been in the past. What is of special concern to the Cowmnittee regarding



past management of the site 1s the indiscriminate acceptance and co-disposal
of materials ranging from municipal garbage to highly toxic chemical wastes
and low level radioactive wastes.

Organically contaminated samples of shallow groundwater have been
collected at the site. Differences of opinion exist among Task Force
members on the question of whether the contaminated well samples collected
prior to, and during, the Task Force's work, are representative of the
actual chemistry of the goundwater at the site. The differences of opinion
regarding the proper inferences to be drawn from the analysis of the well
samples center around three possible explanations.

1. The contaminants found in the samples may have been introduced
by leachate and liquid flow through the surficial deposits in intimate
contact with groundwater. This is the case which would occur naturally
and predictably based upon the history and practice at the Lowry site for
the past decade or more. In this situation the contamination in the samples
may be reasonably taken to reflect the condition of the groundwater in the
aquifer.

2. The contaminants found in the water samples might have been intro-
duced by contaminated surface runoff being allowed to run down the well
bore due to improper grouting of the casing or actual flow into the casing:
In this case the level of contamination in proximity to the sample locations
may be somewhat greater with respect to the entire aquifer but still repre-
sentative of the types of contaminants involved. This is due to the ex-
treme likelihood that portions of the contaminated surface water also
percolated into the unconsolidated surficial deposits in addition to the
amount of contamination introduced down the wells which would then diffuse

into the surrounding aquifer.




3. The contzminants found in the samples collected at the site may
have been introduced prior to collection by improper preparation of the sample
containers or after sampling due to improper storage cor handling prior to
analysis. In this case some or all of the contaminants and/or their
concentrations may not be representative of the groundwater at the site.
This type of problem has occurred during previcus sanpling at the Lowry
site wnd it is beyond the limits of the inforzstion evailable to the
Scientific Assessment Comaittee to guarantee that this is not the case.
However, one blank sample and ene deep nguifer sample were run along with
these tests and these two samples, presumably clcean, showed only trace
amounts of the contaminants. These trace amounts are most likely due to
a sample shadow effect caused by procedural limitatieons in the laboratory
process.

It is the Scientific Assessment Conmmittee's feeling, based upon a
subjective detcrminaticen of the likelihood of the zbove explanations and the
long history of inorganic contamination of the shallow groundwater on the
site, that processes 1 and 2 are probably both opecrating to some degree and
that the results of the sampling and analysis for organic contamination
are fairly representative of the water quality at the site. It is
further assumed, until contradictory cvidence is presented, that this
organic contamﬁnation is the result of previous landfill practices at

the site.

II. The Prescnt- and Near-Term Future. Because CWM will operate the
Lowry site for the City and County of Denver, the Committee concentrated
much of its efforts on evaluating the procedures and technolegy proposed
by CWM for the manzgement of the Lowry site. ‘hat CWM proposed may be

characterized as the professional management of the site in terms of:



(1)--a sanitary landfill for municipal garbage; (2)--a permanent disposal
site for certain hazardous wastes which have been converted into solids
(the term hazardous wastes does not include radioactive materials); (3)--a
chemical recycling facility where wastes can be reclaimed, treated, or neu-
tralized; and (4)--a temporary storage site for wastes which are not to be
handled at the facility, but collected and shipped elsewvhere for treatment
and final disposition. The 'treat or ship' decision is based upon plant
capability, not site suitability.

The CkM plan includes the following proposed operations:

Hazardous chemical liquid wastes which will be permanently disposed
on-site will be placed into evaporation ponds lined with compacted clay in
two layers of five-foot thickness, separated by a onc-foot leachate collec-
tion system.

Evidence exists that organic solvents may interact with the material in
the clay liners of evaporation ponds in a way which has the potential of
breaking down the impermeable quality of the clay, thus permitting the zscape
of liquids from the ponds. CWM has indicated recognition of this problem
by stating that every effort will be made to assure that such solvents will
be excluded from the Lowry evaporation ponds. CWM has not yet made it clear
how the organic solvents will be handled.

Periodically the concentrated waste residues will be dredged from the
ponds and mixed with other materials to produce a relatively non-leachable
solid. How this will be accomplished is not evident at this time because the
exact composition of the sludges which will accumulate in the evaporation ponds
cannot be pre-determined with accuracy. Furthermore, the technology for such
"fixing" is not well advanced. Similarly, the degree of toxicity of the

sludges is unknown. The immobilized waste residue from the evaporation ponds

sk

will be permanently buried in clay lined trenches excavated into relatively



unweathered bedrock, and will be sealed from precipitation by covering the
trenches with an impermeable clay cap. The area will be graded, re-vegetated,
and marked. The disposal trenches for the sludges must meet the permeability
requirements of the Federal Resource Conservation and Recovery Act (RCRA).

It should be noted that S5 gallon drums of liquid wastes will be
buried at Lowry only until the RCRA standards prohibiting such disposal
become effective in November of 1981.

The site will be monitored for the migration of methane gas, and for
the migration of chemical wastes by a system of trenches, wells and sampling
pipes.

Using contemporary standards for judging the quality of hazardous
waste disposal sites, the Scientific Assessment Committee is unanimous in
its belief that the CWM proposal represents current state-of-the-art
technology and management practices. The operation of the Lowry site by
CWM will represent a substantial improvement over the past operation of
the site.

As of November 19, 1980, the U.S. Environmental Protection Agency will
have the legal responsibility to monitor the operation of the treatment,
sterage, and disposal facilities for ha:tardous wastes permitted under
authority of the Resource Conservation and Recovery Act (RCRA). Of course
the Scientific Assessment Committee cannot guarantee that CWM will in fact
live up to its proposal or to the verbal assurances its representatives
gave to the Committee in responding to the written questions mentioned
on page 1 of this summary. In this context the Committee believes the
State of Colorado might do well to study the issue of surety bonding for
companies which operate waste disposal sites such as Lowry, and the related

matter of perpetual care of such sites after they are closed. Attachment 4



to the basic rcport is a briefing on these subjects as they have been
treated in the State of New York.

Independent of the fact that the Lowry site will bhe operated in the
future by CkM is the problem that cnvironmental contamination exists as a
conscquence of past disposal practices. Regarding this matter the Scien-

tific Assessment Committee believes that the Colorado Depariment of Health

1y
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shoqld (2)--continue its efforts to define the cxtvnt of surface und
groundwater contamination at the site; and (b)--should ascertain the en-
vironmental significance of such contamination. If it is determined that
the current contamination represents a significant environmental or public
health hazard, then a mechanism must be cstablished to correct the situa-
tion and prevent future problems from arising as a result of the past

operation of the site.

111. The Very Long-Term Future. As one of the Scientific Assecssment
Committece members observed, the best possible chemical waste disposzl and
storage site is always somewhere else. Generally that means it is down-
strecam, in somcone else's political district. This comment highlights the
the distinction which must be made by those responsible for day-to-day
policy between "best possible site," and 'best practical site." The term
"best possible site' suggests the sccking of absolute safcty forever, re-
gardless of cconomic costs. The term "best practical site'" suggests scek-
ing acceptable safety for the forescezble future, in the context of striking
a balance with such other factors as convenience, economic costs, and
political wealities,

Using the definitions set forth above, the Scientific Assessment
Committee believes the Lowry site is not the "best possible site," and a

naiority of the Committce believe it may well not be the "best practical



site" for highly toxic wastes. llowever, it should be possible to
permanently dispose of some ha:zardous wastes at the Lewry site. The
determination as to which wastes will be disposcd at Lowry will nced to
be made on a wastc-by-waste basis by Ci in accord with an agrcewment to
be developed by CWM and concerned state and local govermmental entities,

and considering any relevant state and federal standards., It <hould be

noted that CWM, in the oral
intention of categori:zing wastes received at Lowry into a '"Category A"
and a "Category B." The distinction between the two categories is hased
on whether the waste will be treated or disposcd at Lowry, or transported
elsevhere for ultimate disposition. Residues from treatment processes
may fall into either "Category A" or "Category B."

Taking the long view, well bevond the end of this century, the
"best possible site" would be one in which the geology present would
promise very substantial protection ngnins; the eventual failure of human
efforts to contain the migration of hazardous wastes. Uthat this means is
that when, not if, stored materizls eventually migrate out from their
burial trenches, there would be natural geologic impediments to further
migration toward sources of potable water and toward population centers.

A gecologic region having the characteristics of a 'best possible
site", in association with reasonable cconomic purameters, is located in
castern Colorado. It is the belt of the Pierre Shale outcrop and shallow
sub-crop zone which appears as the darkest area on the map which is
attachiment 5 to the basic report, a co%y of which 1is appended to this
summary. In this region the nearly impermeable Pierre Shale is as much
as 5,000 to 6,000 feet thick. Furthermore, the underlyving aquifers con-
tain non-potable water. The region contains few streams, water impound -

ments are unlikely, and the present population is sparse and probably will



remain so. An interstate highway and railroad bisect the region. From

a purely technical/geologic perspective the Pierre Shale Formation may
represent one of the "'best possible sites' in the continental United
States, and could logically serve as a multi-state repository for hazardous
wastes.

It is likely this fact will be noted by a rescarch group which the
Scientific Assessment Committee understands will be formed later this vear
by the National Academy of Sciences, upon request of the Environmental
Protection Agency, to study the possible location of ha:ardous waste
disposal sites nationwide. The EPA office heading up the study appears
aware of the interest by states in the proposed study and seemingly wishes
to be cooperative. The Committee suggests that the Colorado Department of
Health establish contact on this matter with Dr. Stephen Plehn, Washington
office of the EPA. )

In comparison with the region of the Pierre Shals to the east, the
Lowry site has several physical limitations which place into question the
ultimate suitability of the site as a location for the permanent disposal
of hazardous wastes. One such limitation is that the burial medium is the
Denver-Dawson Formation. This formation is characterized by the nearly
random presence of sandstone lenses which can act as transport pathwavs
for ground water or other fluids. These lenses represent localized minor
aquifers, some of which provide the principal domestic irrigation and
stock water supply for the immediate area and for some residents of the area.
When containment of wastes fails at some point in the future, the sandstone
lenses may provide a potential path for the migration of contaminants
into these potable water supplies.

In the relatively short-time frame, the presence of monitoring and

collection systems and clay caps over burial trenches should rsveal and
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retard the scope and migration of toxic substances due to hydraulic
gradient. The problem lies in the future interval of severa! hundreds and
thousands of years after operation and post closure activity. After closure
of the Lowry site, normal geological and physiographic processes will con-
tinue on the site. Containment of toxic and poisonous materials will be

only as good as the ability of the natural phyvsical characteristics of the
site to resist the ravages of time, climate, and long-term geo-chenical
processes.

As a disposal site, Lowry is far better geologically speaking than
sites available to most other states in the midwestern, southern and eastern
United States. However, taking the ''geologic' perspective, i.e., the very
long-term view, the majority of the Scientific Assessment Committee believes
that the .Lowry location should not be a permanent burial site for highly
hazardous chemical wastes or highly hazardous waste treatment residues.

It should be emphasized that the Scientific Assessment Committee is not
awarc of any nationally accepted criteria for the detcrmination of which
wastes or residues should be classified as highly hazardous. The State of
Colorado, in cooperation with CIM and relevant local government entities,
should address the classification problem, taking into account site specific
parameters. However, under the management of CWM, this site should be
capable of being safely operated indefinitely as a sanitary landfill, as

a site for the processing and recvcling of hazardous chemical wastes, and
as a temporary storage facility for wastes to be permanently disposed else-
where. These functions should be accompanied by increased monitoring of
the site to ensure that migration of contaminants from the past operation
are observed and, if possible, contained.

The Scientific Assessment Committee is aware that responsible offi-

cials must temper purely scientific opinion, which typically takes
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the very long run perspective, with political recality, which typically

is concerned with the prescnt. In the case of the Lowry site this mecans
the feelings of the Comnittee need to be balanced off against the fact
the site exists, that it will be substantially better managed under CWM's
program than previously; and that a "best pessible site' may not be
speedily opened.

llowever, in rciercence to the last point 1t should be noted opinion
exists that the Colorado Land Board could designate land it owns for
hazardous waste disposal even if such designation runs counter to the
zoning criteria cstablished by the county in which the Colorado Land
Board land is found.

In conclusion, the Scientific Asscssment Committee wishes the
public rccord to show that the majority of the Committee members believe
state lecadcers should plan for the eventual switch of the hazardous
chemical waste burial function from Lowry to a ''best possible site,"
though the processing of highly hazardous wastes at the Lowry site can
continue indefinitely. This statement should not be construed as a

criticism of CWM, nor of the current statc-of-the-art in the managenent

[¢7

of hazardous chemical wastes. It reflects the truism that in the leong-run
all engineering fails, that natural physical and chemical processes will
cventually be recestablished, and that other sites in castern Colorado do

offer a nearly ideal set of circumstances for the permanent disposal of

hazardous wastes.
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APPENDIX B
Lowry Site Map
and

Inorganic and Organic Data Summaries
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Richard 0. Lamm Frank A Traylor, M.D

Governor Executive Oirector
September 23, 1980
TO: Members of the Lowry Landfill Assessment Task Torce
FROM: Christopher Suttonm, Radiation and Hazardous Wastes Control Division

SUBJECT: Inorganic sampling data on the monitoring wells at Lowry Landfill

The attached data is a summary of the samplie results for 13 parameters cn
eleven monitoring wells at Lowry Landfill. The wells are located in section A
on or near the active landfill. The monitoring was performed jointly by the
U.S. Geological Survey (USGS) and the Colorado Deparcment of Health. \

Each table shows a chronological sequence of sampling results for a single well
and gives the National Primary Drinking Water Standards (MPDWS) for comparison.
The results indicate:

- No single well has passed all the NPDW Standards lisced,
although, well #6BDD 1 and 2 fall just above the standards
for total dissolved sclids, sulfates and ammonia;

-~ The remainder of the monitoring wells sampled show significant
contaminaticn for certain inorganics. The well depths ranged
from 37 feet to 244 feet. This would indicate inorganic
contamination throughout the alluvial and upper bedrock strata.

There exists some question concerning the installation and integrity of these wells
for a comprenensive groundwater monitoring orogram. The majority of the wells were
installed by USGS for alluvial monitoring in 1974. There is no data avzilable on
the depths at which the wells ave perforated, if grouting was doune properly and if
any surface disturbances have allowed infilcration of contaminants down the wel
casings. For these reasons it is difficult to determine the extent of contamin
in the upper bedrock since contamination in the alluvium or at the surzaca may be
affecring the sampling results in the deeper wells,
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Lowry Landfill Samples

Well: SC56568B0D1

Depth: 130'

Drinking

Water )

Standard  3-20-78 8-7-78 1-30-79 6-13-79  11-30-79
Ph >7.0 7.8 8.1 7.0 8.2 7.9
Sp.Cond. o 1250 1140 1320 (H) 1400 (H) 1400 (H)
Diss.Solids <250 mg/L 940 970 940 940 930
SO4 <250 mg/L 455 490 (H)485 460 (H) 470
cl <240 mg.L 110 (M) 120 120 (1) 120 120
C.0.D. oy 16 37 14 30 58
NH4 < .02 mg/1 0.59 1.0 0.73 @, 35 0:3
Fe - <.30 mg/L ___ <0.1 <0.1 <0.1
Mn < .50 mg/L 0.03. 0.16 .20 0.21 0.21
TKN .N- ; <1.0 <1.0 (H) <«1.0
NOZ.N <10.mg/L ¢ 0.003 0.008
HOo3.N <10 mg/L <0.05 £.0.05
Na . 150

single " well sampled on that date e

CDH

.-3-25-80

7.8
1300
950
460
120

0

0.31
0.33
0.22

<1.0

< .05
- 140

4

5-14-80

7.8
1410
960
460
110
45
0.42
KO.1
0.20
~-K1.0
_0.05
170




Lowry Landfill Sample

Well: SCS6568D02
Depth: 175"

Drinking
Water
_StanpaRd  3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5-14~80

Ph >7.0 7.4 8.2 7.1 8.3 8.1 7.8
Sp. Cond. 1440 365 430 480 500 (1) 460
Diss.Solids <250 mg/L 1140 280 270 260 250 260
SO <250 mg/L 662 17 20 20(1) 15 20
c1d <250 mg/L 34 60 55 55 57 . 56
0 0. - 9 10 36 <30 <30 K30
NH . <702 mg/1 0 0.49 .55 0.20 0.22 0.25
Fe £0.30 mg/L 1.5 0 0.1 20.1 <01 KO.1
Mn <0.50 mg/L 2.8 1.8 0222 0.19 0.19 0.16
TKMN .N 1.0 21.0 1.0 K1.0
NO,.N 10 mg/L 008 008 v
NO3.N <10 mg/L 0.05 £0.05 K0.05
l*ia 82 69




Ph

Sp; Cond.
Diss.Solids
SO

C]4
C.0.D0
NH3:N

Fe

Mn

TKN.N

NO, .N
02

MNa

hll
.

Lowry Landfill Samples

Well: SCSG656BDD3
Depth: 37°
Drinking .
Water
Standard 3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5-14-80
> 7.0 7.4 7.7 7.8 7.4 7.2
o 1390 1690 (H) 1800 (H) 1700(H) 1820
<. 250 mg/t. 1290 1240 1260 1230 1350
< 250 mg/L 635(11) 590 630 (H) 610 590
< 250 mg/L 34 35 41 46 48
. o 36 50 91
0.02 mg/L 2.8 1.6 0.26 0.18 0.41
0.30 mg/L 1.1 0.2 £0.1.. 0.59 1.9
<. 0.50 mg/L 3.5 2.6 3.0 3.10 3.0
1.0 <21.0 1%:2
< 10 mg/L .027 ; :
<. 10 mg/L £0.05 .05
/ 180 220

T T S T I T I T
A rhisednds -



Ph
Sp.Cond.
Diss.Solids
SO

a?
C.0.D.

NH 4N

Fe3

Mn

TKN .N
N02.N
N03. N
Ng

Lowry lLandfill Samples

Well: SC5656BCDI
Depth:
Drinking
Water
Standard . 3-208 8-7-78 1-30-79  6-13-79 11-30-79 5-14-80
>17.0 7.8 7.8 8.0 7.8 7.5
o 990 1610 (H) 1300 (H) 1200 (H) 1300
<250 mg/L o 1230 830 820 890
< 250.mg/1 o 415 750 400 (H) 430 430
< 250 mg/L 80 110 (H) 71 71 75
° - 19 14 <30 <30 39
<0.02 mg/L  ~___  0.63 0.63 0.35  0.40 0.44
<0.30 mg/L L <0.1 <1.0 0.23 KO.1
<0.50 mg/L .33 <0.05 0.21 0.67 0.60
o o <1.0 <£1.0 K1.0
<10 mg/L ___ 0.003 0.Q05
<10 mg/L , __ 0.005 <£0.05 £0.05 0.05
150 160




Lowry Landfill Samples

Well: SC5656BCD2
Depth:

Drinking
Water
Standard 3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5-14-80

h >7.0 10.3 7.6 8.8 8.0 7.3
p.Cond. 1210 2000 (H) 2200 (1) 3400
iss. Solids <250 mg/L e 1110 810 1530 1680 2970
04 <250 mg/L o 50 (It) 390 840 (H) 1000 1590
1 £250 mg/L 85 71 (H) 130 140 230
.0.D. « 32 20 35 64 45
Hy.N <002 mg/L  ____ 0.69 1.9 0.2 0.25 0.16
e < (.30 mg/L 0.1 <0.1 < 0.1 k0.1
n - < 0.50 mg/L 0.62 0.71 0.52 0.28
KN.N <1.0(H) <1.0 K1.0
0o.N <10 mg/L 0.50 0.007 ;
33.N < 10 mg/L 0.36 <0.05 <0.05 0.66

R 200 320

a




ph

Sp. Cond.
Diss.Soli
SO

a’
C.0.D.

NH 4N

Fe3

Mn

TKN .N
NOZ.N

NO_.N
Na3

Well: SCSG656CDA
Depth: 63'

Drinking Water

Lowry Landfill Saamples

Standard 3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5—14-80
>7.0 7.0 6.8 6.1 7.2 6.7 6.6
-~ 11400 12020 18500(H) 17000(H) 13800 (I1) 18800
ds <250 mg/1 8040 L 12100 9,750 9120 12560
<250 mg/L 207 210 235 350 (H) 370 300
< 250 mg/L 4400 (H) 1810 8300 (H) 5300 5400 6900
— . N R e Interferences
<0.002 mg/L 3.2 19 5.4 1.3 5.9 :
<0.30 mg/L 27 41 85 16 15 o 21
< 0.50 mg/L 12 15 22 16 12 19
« 1.0 6.6 (I1) 5.6 6.9
s == S
10 gL ——  0.008  0.030 — < L
< 10 mg/L 0.10 0.10 5«9
2250 3100




Well: SC5656CDC
Depth: 150'

Lowry Landfill Samples

Drinking

Water

Standard  3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5-14-80
’h >7.0 7.3 7.0 755 7.4 7.1 7.0
3p.Cond. o 2390 3080 1830 3600 (H) 4000 (H) 4360
Jiss.Solids <250 mg/L 1980 o 1450 2890 3380 3560
504 <250 mg/L 976 1410 750 1340 (H) 1680 1690
l <250 mg/L 160 (H) 410 80 420 100 450
2.0.D. ' 7 15 5 39 58 K30
{Hq.N <0.02 mg/L L L 0.44 0.20 0.28 0.12
@ <0.30 mg/L o o 0.1 <0.1 0.03 KO.1
in <0.50 mg/L  0.07 0.14 0.38 0.21 <0.05 0.11
[KN.N <1.0 o 1.8 #7 40 K1.0
10, . <10 mg/L « 0.007 0.005
IQZ.N . <10 mg/L o . 0.80 8.1 7.2
la e 260 330




Lowry Landfill Samples

Well: SC5656CDD

Depth: 53'

Drinking

Water

Standard  3-20-78 8-7-78 1-30-79  6-13-79  11-30-79 5-14-80
Pl >17.0 6.9 6.3 7.6 7.3 - 6.8
Sp.Cond. 2800 2070 2770 3500(1) 2200 (H) 2870
Diss.Solids <250 mg/L 2650 L 2240 3010 1810 2260
S04 . <250 mg/L 1410 1025 1250 1330 (H) 1050 1130
C1 < 250 mg/L 200 133 110 290 93 140
€.0.D. 8 35 19 52 < 30 56
NH3.N <0.02 mg/L. 0.25 1.1 1.0 0.19 <0.1 0.11
Fe <0.30 mg/L L 0.1 <£0.1 £0.1 KO.1
Mn < 0.50 mg/L 1.1 1.4 1:5 1.3 0.48 1.2
TKN .N 1.0 - L 1.2 (1) 21,0 K1.0
NO,.N <i0mg.7L 0.3 079 L
ol <10 mg/L 9.6 11.0 <0705 T
Na 210

.




Well: SC565608C1

Loviry Landfill

Depth: 80

Drinking

Water

Standard 3-20-78 8-7-78 1-30-78 6-13-79  11-30-79
Ph >7.0 8.0 8.2 7.5 8.0
Sp. Cond. o 2220 2080 2320 2500 2400 (H)
Diss .Solids < 250 mg/L 1910 1850 1920 1910
504 «< 250 mg/L 1080 990 1095 1090 1065
Cl < 250 mg/L 110 145 110 97 180
C.0.D. 11 8 5 <30 180
NH3.N <0.02 mg/t. .0.69 0.59 0.62 0.45 0.22
Fe <0.30 mg/L 0.13 0.19 0.3 0.2 0.18
Mn < 0.50 mg/L 0.23 0.28 0.33 0.35 0.33
TKN .N £1.0 41.0 £1.0
NOZ.N <10 mg/L 0.004 0.015
NO3.N - < 10 mg/L 0.005 0.22 0.9
Na 350

5~-14-80

7.8
2700
2030
1130

130

64
0.44
KO.1
0.29
KL.0




Lowry Landfill

Well: SC56560BC2
Depth: 177'

Drinking
Water
Standard  3-20-78 8-7-78 1-30-79 6-13-79 11-30-79 5-14-80

Na 325 310

Ph >17.0 1.3 0.8 7.7 10.3 L 10.3
Sp.Cond. L 2430 1970 2210 2400 2200 (1) 2540

Diss.Solids < 250 mg/L 2040 1800 1890 1810 1900

S0 +< 250 mg/L 1170 1160 1165 1140(H) 1050 1140

c1d <250 mg/L 110 90 91 92 95 83

C.0.D. 1 12 30 33 £30 50

NH,.N <0.02 mg/L 0.38 0.83 0.26 0.28 0.19

Fe <.0.30 mg/L . 0.1 <0.1 <0.1 KO.1

Mn < 0.50 mg/L - 0.05 <0.05 «£0.05 K0.05
TKN.N , 17.0° <1.0H  <1.0 K1.0

NO,, .N < 10 mg/L’ L 0.002  0.004

NO3,N - < 10 mg/L o 0.034 0.05 <£0.05 K0.05




Ph
Sp.Cond.
Diss.Solids
504

Cl
C.0.D.
YH_.N
Fe3

n

TKN.N

{10, .N
102N
la3

Lowry Landfill Samples

Well: SC565608C3
Depth: 244'
Drinking
Water
Standard  3-20-78 8-7-78 1-30-79 6-13-79  11-30-79
> 7.0 7.9 8.0 6.7 8.0
L 2130 1830 2210 2400 (H) 2200 (H)
.< 250 mg/L 1980 L 1740 1840 1810
< 250 mg/L 1180 1060 1085 1060 1050
< 250 mg/L 100 90 93 90 93
7 5 10 30 <30
<0.02 mg/L 0.25 0.64 0.56 0.47 0.33
< 0.30 mg/L 0.01 <0.1 £0.1
< 0.50 mg/L 0.42 0.08 0.51 0.48
’ 1.0 <£1.0 (1) <1.0
<10 mg/L 0.002 0.01
<10 mg/L 0.097 0.05 <0.05
300

5-14-80

7.7
2590
1850
1050

93

K30
0.36
KO.1
0.47
K1.0

K0O.05
310
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COLORADO DEPARTMENT () HEALTH ; ;

. . 5 X
Divisfon or Section of Radiacion and Hazatrdous Yastes Control -

INTER-OFFICE COMMUNICATION

TO : Al Hazle, Jim Marcin DATE  : September 2, 1980 I
. . Monitoring Well Data rom
FROM: Chris Sutton SUBJECT: Lowry Landfill Samples caker

chowing contaminaction with organic chesicals; comparing EPA and CDH datd

onpound

iethylene chloride
‘richloroethylene
2-dichloroethane
l-dichloroethane
ylorocthane
cnzene

cthylene chloride
-vichloroethane
trichloroechylene
tacrachloroechylene
benzene '

toluane
dichlorodifluoromethane
tvichlovofluoromethane:
l,2-dichloroecthane
l,1-dichloroethane
1,1-dichloroechylane

methylene chloride
ttichloroethane
trichloroechylene
tecrachloroethylene
benzene
1,l-dichloroechane
1,l-dichloroechylene
l,2~dichloropropane
sencachlorophenol

mechylene chloride

{is(2-ecthylhexyl) phthalate
senzene
|, 2-dichloroethane

not quanticacged

S{gnature

SO RO S0 BT, o s e N B s
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LABORATORY REPORT

Hazardous Materials Laboratory
Division of Laboratories
COLDRADO DEPARTMENT 0OF HIALTH

4
July 24, 1530

m
-~
(o]
rs
rv

To: Pon Marty : From: C.

On June 27, 1930, a series of 22 watcr samples wore recoiv

()
o]
)
-\

criority sollutant analysis. As a result of the apperent high inzeres: n

i =

the anaiytical results, | have prepared the attacned inicizl report. The
analyiical work is no: yet complete but the resuits thus far obtained indizain

b

Gt least one serious difizrance with the results obtainad by the P4 szmles
collecved tn March, 1883, .The EPA repcorts significant ‘evels of neihviane
chioride in all their samples As you will note, ! found methviene coicidn
2t tewels greater than | oppb in only two saircies.  Furiher, 1,0 1-trichlor,-
cihane, trichleorcethyiene, and tetrachnloroethylans were found to ta, a1 this
stage of the work, the primary centaminants when coniaminanis are found
dditional unknown volatilp compcunds were noted in a number of the samslos

i Se made on these unknowins.

tification attempis wi

The analytical technigue utilized in thls study 18 the GC/MS
coumicg with the purge and trap concentration &pgroach. identificarion of
“ne exmiroctable organics will continue. & final repcro is anticipated for

compietion on August 5, 1S30.

v
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. A . .
ol Volatile Organics (ug/1)
)
Hethylene Tricnloro irichlore Tetrachlo
Sample # Chioride Chloroform gthanre etny | ecirytene
121 31088 M.D. H.G.= w.D.? N M
]"l’) BEACC (5] 5 i N [N}
1
123 JOOCD (N ER | (N} I ] ]
124 30083 o o ht ; E
125 303DA " . :
:O 3",-\ (N} L} " 1) i
132 £3002 : : b
‘3' OBDD} n [N v
132 V20AC " & ' "
133 6CDA” 20 ; 4 B 15
V34 6DBC H.DLw 4 ! N
;35 6(:301 " 0 1 T
136 6CDC/ is & 1720 238
337 EABL. H.D L 240 9 2
132 oB8CDI 1 " ) L o8
3’ BECBA % | 11 it Tt N
140 30ANB " T '
ll‘] 7(\‘4,/&“:‘ ' (B} " L i1
o
;Az ZZCBC [N} [ " i
143 22088 it W b
€ CDC = 1540 137 o
& CoA :
Al values less than 5 ppb indicated by (11.0.) 'one Certecred semnies
analyzed.
Theece samples submitted on @ later date
'
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Sicpard £ Lamm
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LABORATCRY rEFPORT

Ausust 23, 1980
Tk Ron Harty c: B i
Sulzject: Priority Pollutant Analvsis ol Lowry Samdlaes

TR 1
Sencenre Levels (uz,/ L)

Dichlorodiflu oromctrane
Trichlorofluoromethane h

Dichloroethylene (two isomers) Ca substltuted tenzenes
Dichloroethana (two isomers) Methyl Stvrene

Phthalace Zsters (7 cmzds) C3 substitured benczenes
Toluane C; substlcouted benzenes

210 FAQT 11TH AVENMIIE DRNMUVER O OAQADND 2N990 DUEAME (207 29097227
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