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HIGHWAY 36 LAND DEVELOPMENT COMPANY

P.O, BOX 207 » BYERS, COLORADO 80103 + (303)386-2212

April 6, 1981

Mr. Jim L. Considine
Assistant Planning Director
Board of County Commissioners
450 South 4th Avenue
Brighton, Colorado 80601

Re: Highway 36 Land Development Company;
Application for Certificate of Des1gnat1on,
Facility Plan Report

Dear Mr, Considine:

On behalf of Highway 36 Land Development Company, we are pleased to
present the Adams County Planning Department with the Chemical Waste
Treatment/Solidification and Disposal Facility Plan for our facility

in Adams County. As requested, 85 copies of the report (in two volumes)
have been transmitted for your distribution to various agencies and
citizens groups {listed in Chapter 10). Please note the following:

0 As requested, a list of property owners within six miles of
the site has been included under separate cover from H.N,T.B.

0 To aid in summarizing specific requirements for the facility plan,
Tablie 1.1 in Chapter 1 was prepared, This table serves to index
these requirements, the respective requirements of the regulatory
agencies, and locations where they are found in the facility report.

0 A1l reports have been numbered to facilitate distribution of sub-
sequent information/addendums. To assure all copies which the
Adams County Planning Department receives for distribution are
kept up to date and complete, it is preferred that addendums be
mailed to the appropriate agencies/citizens groups via registered
mail, return receipt requested,

0 All comments/questions on the report should be wr1tten and submitted
direct to:

Mr. Robert W. Anzia

H.N.T.B.

7500 West Mississippi, Suite 41
Lakewood, Colorado 80226



Mr. Jim Considine
April 6, 1981 :
Page 2

It would be greatly appreciated if written comments were received within
30 days. We look forward to serving Colorado with a properly managed
waste treatment/solidification and disposal facility.

Sincerely,

President .
Steve Custer
Bistrict Manager

RAJ/SC/ 1y
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CHAPTER 1

SUMMARY

1.1 BACKGROUND

In 1980, the Highway 36 Land Development Company, a wholly-owned
subsidiary of Browning-Ferris Industries of Colorado, Inc., herein re-
ferred to as BFI, acquired nine sections of land in Adams Couﬁty,'Colo—
rado. A portion of thé land is to be used for deﬁelopment of a chemical
- waste treatment, solidification, and disposal facilitv. The particular
location was selected on the basis of a number of favorable factors, and
in accordance with existing and anticipated environmental protection

regulations. These factors are summarized below.

1.2 BSITE SELECTION

When BFI selected the Adams County site, its geologic strengths were
bonsideréd to be of prime importance. As shbwn in Figure 1.1, the site
is indeed within the area defined by the Colorado State Department of
Heslth as being most suitable for development of hazardous waste disposal
facilities. This~map was prepared by the Colorado Department of Health
to depict favorable areas for the development of hazardous waste disposal

sites{l).

Important considerations and requirements for site selection which are
all satisfied at the Highway 36 Land Development Company Adams County
site include:

suitable geologle conditions;

conveniently located near waste sources;
sparcely populated area;

good transportation access;

no adverse enviroumental Impact anticipated;
availability of utilities;

land availability and site size requirements;

o 00000
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no nearby airports;

favorable topography;

soils suitable for liner materialj;

not located within a corridor of growth (as a site near Colorado
Springs or Pueblo might be);

not within fault zone;

not within flood plain of 100 year flood;

not located within wetland area;

ne d1mpact on- endangered or threatened species and critical
habitats;

extensive buffer zone;

not located in aquifer recharge zone;

o favorable evaporation rates with minimal rainfall.

O 0 00 0 00

==

BFI is constructing a facility complex for the management and disposal of
hazardous wastes at the Adams County site. Construction of this facility
commenced on November &, 1980 and is continuing. The facility consists
of two levels of operation. In the initial level of operation, herein
after referred to as Phase I, BFI will utiliée state~of-the-art tech-
niques for chemical waste disposal consisting of clay~lined earthen cells
for waste solidification. In the secqﬁd level of operation, herein after
referred to as Phase II, BFI will utilize concrete tanks for treatment
and solidification, encleosing the entire operation in a building. Both
phases will utilize clay—lined.secure disposél cells for solidified. pro~

duct disposal.

The facility will be operated and maintained under enforcement and regu-
latory authorities exercised by the Colorado Department of Health and the
U.S. Envirommental Protaction Agency (EPA), according to the requirements
established for such facilities under the Resource Conservation and Re-
covery Act (RCRA). The technology being utilized is based on prior ex-

perience and proven capability of Browning-Ferris Industries, Inc.
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In the Fall of 1980, the facility qualified for "interim status” under
the EPA's hazardous waste management regulatory program. Thé U.S. EPA
identification number assigned for the facility is COT090010620. Interim

status notification from the EPA is given in Appendix C.

1.3 NEED FOR THE FACILITY

Industrial wastes are an Integral and inevitable part of our economy. In
supplying America with tﬁe abuﬁdance of goodé aﬁd gervices that contrib-
ute to our nation's exceptionally high standard of living, some 750, 000
businesses~-representing all types of industrial and commercial enter-
prises~-generate by4products which are wastes that can be hazardous;
Some of the producﬁs whose manufacturing processes resuit in potentially
hazardous wastes are themselves 1ifegiving—~artifical_limbs, heart pace=-
makers, surgical implants, and membfanes. dthars are 8o much & part of
the American scene-~blue jeans, televisions, cérs, telephones, leather—-

it is hard to imagine a world without them.

The types of Industrial wastes which are to be received and treated at
.this facility include solid and liquid waste which, if mismanaged, can be
harmful to human, animal, aquatic, or plaﬁt 1ife. Such indusfrial wastes
inqlude spent acid solutions, sludges, tank bottoms containing heavy
metal ifons, aqueous solutions of inorganic chemicals; and materials Quch
~ as paper, metal, cloth, or wood contaminated with industrial waste. In
the general public's mind, these wastes are often referred to as "hazard-
ous wastes.” However, these wastes are only truly hazardous when they
are mismanaged--that iz, dumped in an uncontrolled manner, often illegal-
ly, into sewers, open dumps, and other unregulated locatioms. Fortunate-

ly, these wastes can be handled in a safe, environmentally sound manner.



The préper-management of hazérdous wastes has ‘become a foéal point of
great concern throughout the nation. EPA has décumented éver 400 cases
of health or envirommental damages due to Improper hazardous waste man-
agement resulting from one of the following(2):

direct contact with toxic wastes;

fire and explosions;

groundwater contamination via leachate,

surface water contamination via runoff or overflow;

air pollution via open burning, evaporation, and wind erosion'
poison via the food chain (biomagnification).

o0 00D Q0

EPA haé estimated that 90% of the 35-50 million metric tonsrof hazardous
chemical wastes generaﬁed annually in the United States are handled by
practices that will not meet stringent new Federal standards(2). Cur~
rently, these wastes are being disposed of in non-secure ponds, lagoons,

or landfills or are incinerated without proper controls.

The State of Colorade has an equally urgent need for proper hazardous
waste management, as revealed by Colorado's Department of Health survey
of ecurrent industrial chemical waste disposal practices. Conclusions
made from this survey stress the immediate need for proper hazardous
waste m;nagement facilities(i):

"o Hazardous wastes are now and have been going to inadequately de-
signed landfills, and the potential exists for serious ground-
water and other environmental pollution.

o There are no existing facilities designed for the disposal and
"permanent containment” of the hazardous wastes generated in the
State of Colorado. The large majority of such wastes are pres-
ently going to substandard facilities not designed to handle
these wastes and, therefore, the potential exists for widespread
contamination of groundwater and the environment throughout the
State.

o A hazardous waste disposal site is needed immediately in Colorado
to properly dispose of the large volumes of hazardous materials
without creating a serious hazard.



o Unless a site is approved and made available, these wastes will
have to be shipped out-of-state to acceptable disposal facilities
and this would impose considerable costs on industry in Colorado
for transportation, packaging, and disposal.

o Geographically the site(s) should be located aleng the Front
Range urban corridor where 99.7% of these wastes are generated.
A site should be located somewhere reasonably close to the Denver
metropolitan area where almost 40% of the total hazardous waste
is generated.

Colorado generates approximately 855,000 tons of potentially hazardous
wastes annually(l). It is the intent.of BFI to provide a facility for
the treatment, solidification, and disposal of a portion of these wastes
in a fashion that meets or exceeds the requirements of Federal, State,
and local governments. A facility'of this type would afford the follow-
ing advantages to the State of Colorado:

o - provide environmental protection for disposed wastes;

o reduce the amount of hazardous wastes going to unsuitable land-
fills and other inadequate facllities; .

o provide incéntives for industrial growth due to the availability
of adequate, secure, hazardous waste disposal facllities;

o reduce costs of hazardous waste disposal to industries in Colo-
rado which must now transport wastes long distances out of state
to get to approved disposal facilities.

o provide Colorado with a sultable site for hazardous waste dis—
posal in accordance with the Federal Comprehensive Environmental
Release Compensation and Liability Act of 1980 {("Superfund
Bill"). The EPA requires that a suitable site be available to

qualify for and obtain superfund monies which allow for the
clean-up of areas contaminated by hazardous wastes. -

Numerous reports and studies have acknowledged the need for properly
designed and oberated chemical waste disposal facilities, particularly in
the Colorado area. Indeed the Governor, in his "State of the State” ad-

dress, has cited hazardous wastes as one of Colorado's critical steward-

ship issues{(3).
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1.4 CHEMICAL WASTE TREATMENT MANAGEMENT PHILOSOPHY

BFI has supported RCRA and EPA's strategy in implementing the Congres-
slonal mandates of the Act. BFI worked with the National Association of
Solid Waste Management, the U.S; EPA, the American Association of State
and Territorial Solid Waste Management O0fficials, the U.8. Congress, and
others prior to the passage of RCRA in order to support development of
comprehensive legislation for proper hazardous waste management., With
respect to the overall hazardous waste control program being developed by
the U.S. EPA, BFI has supported, and continues to support, the objectives
of RCRA; particularly, to promote the protection of health and the envi-
rorment and to conserve valuable material and energy resources. Thase
objectives have been reached by regulating the treatment, storage, trans-
portation, and disposal of hazardous wastes which can have adverse ef-
fects on health aﬁd the environment. BFI believes there is a national
need for the proper management of hazardous wastes and that such manage-
ment can be safely assured in the pﬁblic's interest by establishing a co—
operative effort among Federal, State, and local govermments and private
enterprise. Furthérmore, BFI recognizes the importance and necessity to
consider and balance the economic impact and/or benefit which may result

from improved protection of our environment.

1.5 FACILITY OVERVIEW

1.5.1 General

Chemical wastes are received in one of three forms: solid, liquid, or an
intermediate sludge, and may be in bulk quantitiés or containerized in
drums. Solids normally present the.feﬁest management problems. Liquid
wastes can transmit hydraulic forces and, if merely buried, cannot read-

ily be rendered immobile. BFI's management philosophy is to treat the
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wastes in such a manner that they become inert or physically immcbile to
the greatest extent possgible. Consequently, each waste stream is custom

engineered to ascertain the best treatment and disposal methods.

Before. BFI contracts for the /treatment and disposal of an industrial
wasfe, a sample of the material is sent t§ the BFI cofporate central
laboratory in Houston, Texas. There the materials are evaluated and
classified by trained chemists, using tests recognized by scientific
authorities and the U.S. EPA. The results of these tests are used to
determine the best, most envirommentally acceptable treatment and dispos~
al method. The wastes are then re-checked when received at the facility
to ensure that the material being received is indeed the material ex-

pected.

The primary treatmeﬁt methods to be used éré neutralizafion, oxidation,
reduction, and stabilization. The ﬁeutralization process 1is particularly
applicable to.spent pickle 1iquors.énd industrial waste écids. Lime or
other alkaline additiveé, incluéing comﬁafibie ﬁaste caustics are used to
bring about the neutralization. Elevation of the pH allows heavy metals
to precipitate from the neutralized wastes.: The remaining neutralized

sludges are then solidified and deposited in secure disposal cells.

More advénced treatmeht may involve oxidationnreduééion reactions such as
the reduction of hexavalent chromium, which is water soluble, with fer-—
rous iron. In this reaction, the chromium is reduced to trivalent chro~-
mivm which is essentially insoluble at an éikaline pHs Final treatment

consists of neutralization and solidification.



Many industrial chemical wastes are of a semisoclid nature. They are too
high in solids content to treat aﬁd dischérge to surface waters, yet are
no£ sufficiently immobilized to allow burial in even a properly designed,
secure disposal cell. BFI's policy is to use both chemical and physical
stabilization for such wastes where this action promotes long~term

security in the final disposal environment.

Chemical stabilization consists of neutralization, linme stabilizatioh, or
some other “"chemjcal” treatment. Physical stabilization may be accom-
plished by Qolidification using molsture absorption with a dry alkaline
material such as waste kiln dust or Portland cement. The purpose of the
kiln dust or Portland cement iz to convert a potentially mobile semisolid
waste to an immobile solid waste. BFI utilizes a proprietary chemical
fixation process called LIOWACONR, which combines both chemical and phys-
iéal stabilization. This state—of~the-art process consists of mixing
chémical reagents with certain inbrgaﬁic waste streams which transforms

the waste material from a pumpable semisolid to a relatively inert solid.

Because " the preferred solidifying agents are themselves waste by~pro-
ducts, the operation has the added benefit of conserving natural re—
sources. In addition, where appropriate, furtber conservation of natural
resources will be accomplished by recycling waste acids and caustics for
waste~-to-waste pH ﬁeutralization.

1.5.2 Adams County Treatment/Solidification and Disposal
Site Facility Overview

As illustrated in Figure 1.2, the facility is located om a portion of
nine sections of land in southeast Adams County, adjoining Washington and

Arapahce Counties. Although the entire parcel 1s owned by BFI, only the
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FIGURE N2, 1.1 EXPLANATION

EXPLANATION

HOST ROCK SUITABILITY CLASSIFICATION SCHEME

The formations ranked below are divided into mosi suitable and marginally
syitable host medfa for storage of hazardous waste. This salection 1s based on
the gol!ouing eriteria [further ditcussed in the sxplapacion and accompanying
axt):

- Contain & einimum thicknessof 150 faet of impermeable shale or
slay with tm-place permeabilities tass thas | x 10-7 cm/sac.
(0.1 fe/yr)

-« Qutside of ground water recharge/dischargs areac.

- Dutside of +WFoodplain-Quaternary-Tertiary valley fil1
bvasins/driinage.

= Tectoaically stable, structurally simple.

- Not within close proximity of igneous or geothermal activity.

- Areas with Towsst sedipent yield ramging from 0 ¢ 0.2 acre
ft/sq mi/yr are ranked "a" and those with sediment yield ranges
from 0,2 to 9.5 acre ft/sq wifyr are ranked "b* to reflect

susceptibility to erosion. Covered areas are not ranked with
respect to erosion susceptibility.

Group 1 Optimym comditions for potential storage of non-nuclear
ReTardaus TncitrTaT Wester TneTude The FoTIoNTRg o
FFGITTaceous Tormations {except where highly froctured);
Plerre Shale of eastern Colorado [includes upper and lower sections)

Mancos Shale of western Lolorade

Lewis Formation of northwastern and wast tentral Lolorado

San Jose Formation of southwestern Colorado

SGroup 2 Margina) suitability potential storage of noncnuclesr
Rizardous Tnausirh* wiste inc‘luaing the following
TFGTITACEOUS FOPRALIORS !

Pierre Formation - Biddle Section of sasters ([olorade.

Dawson Arkose, includinq Danver Formation of sast-cantral Solorado.

Larariie Formation of east~central Lolerads

Niobrara Formation of southeastern Colorado

8anton Shale, !n:tuﬁns Cartile and Graneros Shale members,
of southeastern Colorade

Wasatch Formation of ngrthwestarn {olsrado

Lence Formation of norihwastaen Colorado

Comact

Caovered farmation contacr

DISCUSSION

Introduction

One of the pare common methods employed to schieve long-term fsolation of
hazardous wastes from the environment §5 secure burial at a carefully Selected
apd mansged harardous waste disposal site. The purpose of this map is to
igantify and rank genevalized areas within the State of Colorado which, bated
upon reconnatssance studies, 2ppear to be favorsble for storage of non-nuclear.
fadustrial wastes, This map has been generated from sources of information
‘best characterized 25 regional 1a nature and therefore is not fintended to
?rovide site-spesific information pertaining to the suitability of & particula
ocatity for storage of such waste. -

The sultakility classifications presented here are based on evaluation of
geatogic, hydrologic, and physiographic conditfons only. Other factors, such
as, access or population density were not constdered. Many geoclogically
suitable areas will be eliminited from final consideration on the basis of
gther such factors.

The giap shows the areas where the physical conditiens fall into 2 gfven
category. Suitable sites can be found within these argas. However, detalled
analysis may reveal local exceptfons where conditions do not conform to the
stated criteria. Conversely, there may be suitable locations outside the
indicatad areas. However, the Tikelihood of finding and developing such sites
15 such towsr and the expense will probably be tignificantly graater than in
the speciffed areas. In the grest majority of cases, the map will prave
accurate as determined by the stated criteria. This map §s intended to be an
effective tool for generalized hazardous wists planning ind should serve as 3
guide for site selection. It Should not ds uzed a3 a sudbstitute for detailed

analysis of specific gites;

Numerous physical charstieristics must be considered in the evaluation of
potential hazardous waste disposal sites. These include hydrology, geclogy,
geocheaistry, structurzl geology, geomorphology, climstology, and mineral
ressurtes. Pertinent aspects of wach of the zbove criteria and the arsal
classification scheme for suitable areas within Colorado are summarized here
and are discussed 1n greater detatl in the accompanying text.

HYDROLOSY

The single most important consideration in the development of suitability
criterta for hatardous waste disposal sites Is the protection of ground and
surface water from contamination by leaking wastes or secondary byproducts.
Surface water can be contaminated by runoff gr introduction thraugh recharga of
ground water which has been polluted and vice verss. PFrotection of
aquifers--geclogic reck units which contzin water nd are, or can be utilized
2y man-~{is sitremely important,

Ganeral Eritecis

~ A minimym thickness of 150 fi of impermeable
material between the site and any aquifer (or
pozential aquifer}.

The actudl dispesal excavation should be delow
the interface between bedrock and the agverlying
surficial matertal. The landfilled waste
material should lie entirely within the contain-
ing medfum below the top of the bedrock.

A thorough evaluation of specific sites should
inciude:

+

1. the direction and rate of groundwoter flow,
2. depth to the water table,

3. presence of aquifers should be ascertaingd
and their relationship to the site, the
syrrounding ared, and jts hydrology sheylg
be evaluated.

A ailpimum distance of 100 ft of Ispermeable material must be
maintained between the bottom of any propussd sxcavation and
histarical high water table.

A misimum dfstznce of one mile to any peromnial
streas channel or positive {1solation froa the
stream by Toecat topography.

- Avotdance of physiographic floodplatn ond fow terroces.
GEOLOGY

Geolegic conditions in the vicinity of a proposed waste disposal fagflit
myst be thoroughly analyzed. The JithoTogy, perseability, thickness, and ares
extent of the formation{s) present myst be wall understgod and determined to be
well suited for hazardows waste disposat.

Ninimum permeabitity and thickness for sultability as a hostrock on this
map are 10-7 co/sec (10-0 gallons/day/ft2-0.1 ft/year} ané 150 feer of
homageneous shale or clay.

Gealogic hazards suth as avalanches, lands}ides, rockfalls, mudfiows,
debris fans, unstable slopes, excessive erosion, seismic activity, and ground
subsidence must b avoided,

INFORMATION SERIES 14

PLATE 1
1980
ui Host Rock Fo |
Group 1 - Formations with highest potentis}l for safe,
ong term containment 8f hazardoys waste

1. Pferre Shale - {upper and Yower sections)scsern
platns area, eastern Colorado

2, Mancos Shale - northwestern, southwestern
Lotorade

3, Lewis Shale - northwestern Colorade

4. San Jose Formation « southwestern Coloride

Growp II - Formations with marginal potamtigl for saf
P - e L Jheiioal gutamclal for wafe

1. Plerre Shale - [middie section) wastern plains
area, eastern Colorado

2. MNiobrara Fm-sostern, southeastern Colorade

3. Wasatch-Lance Formatfons - northwestern
Colorade

4. Benton Group - eastern Colorade

S, Laramie Formation - eastern plaing ares, mastern
Calorado

6. Oenver-Dawson Formation - eastern plains ared, sastern
Colerade

GEOCHEMISTRY

The chenical and physical compatidbility of the host medium and wasts
matertal aust be such that tong term suitability within the Closed systes can
be achieved and maintazined. ODetailed geochemical, mineralogical, and physical
investigations must be conducted by empirical mathods in order to prccisd{
demonstrate the exact nature of the compatidility betwaen the waste materfa
and sslacted formations.

Recommendations

1. Perform detailed mineralogical, phgsiul. ang
chezical studies on the selected clay

mineral (3) in order t¢ determine thelr exact
syitadility or compatibility with the various
types of pollutants {organic and/or
1nnrg|n!cg.

2. Determine the chemical-phystcal relationship
between the clay zineral(s} and the specific
wastes to be disposed of by conducting labora-
tory studies coupled with in situ {on the
site) observations. Various physical and
chemical parameters to consider include: pH,
Eh fon exchange capacities, precipitation
products, #tc., of the clay mineral and the
type{s) of sollutant.

3. Frequent field inspections, such as 3011 and water
sampitng, should take place during operation of the
facility in order to assure that & closad sysiem
betwesn the wasts disposa! site and the surrounding
media {s constantly maintained aad to verify or modify
the assumptions and Interpretations utilfzed

in the original suitadilbity studies.

STRUCTURAL GEOLOGY

Structural gealogy fs the study of the deformation of rocks, ifacluding
fo!dini and faultiag. Structural or tectonic activity usually tends to modify
the bulk characteristics of rock units n & mannar that 45 deleterisus to
sultability of the rock as a hazardous wasta disposal site.

Faults, joints, ond  Frocturds  ¢an serve as a conduit for the passage of
fluids within 2 rock mass. Known faults should be avoided becausa of their
possible deleterious affects on 2 site,

General Criteria

« The geologic structure of the area should be simple saough to
be well understood and evaluated with respect ta
site suitadility.

- Therough site tnvestigation to reveal the
presence of faulting and Jointing within the
general study area.

= A mtrimum of one mile to any major fault/
tectanic feature.

= Select areas that are devoid of moderare 1o
severe structyral deformation.

- Avold areas in-close proximity to igneous or geothermal
activity.

= Avold areas of anomalous hedt flow gradients,
GEOMORPHOLOGY

Topagraphy and slops characteristics should be evaluated to insure long
tera protection from excessive surface arosion, Low slopes, less than 2%,
generally do not provide positive dratnage, resulting §n surfaca retention,
ponding, and possible high rates of infiltration. Sloges greater than 5% are
sybject to relatively high rates of erosion which can cause sventual breaching
of the repository cells and escape of hazardous materfals.

Local topographic highs, Such as buttes and mesas, will erode at a faster
rate than surrounding areas. Streams tend to ditsect these areas and provide 2
means of transporting hazardous wastes from the ditposal site.

fecommendations

~ Stable surface, such as tow drzinage divides,
not subject to erosion greater than 0.5 atre ft
MZlyr

« Areas with base levels which are apprectably
higher than surrounding areds should e avolded.

- Hatural slope shoyld be between 2% and 5%,

CLINATOLOGY

Ciimatic considerations for haZardous waste disposal sttes iaclude
precipitatton, evaporation, wind, and attsndant erosion. Areas prone to
frequent sévere thunderstorm activity and flooding should be avoided because of
the deleterfous effects on a hazardous waste disposal site. Wind velocity and
duration should be major facters involved in the amalysis of 2 potential site.
Severe winds (grester than 50 mph) can Cause containment and handling problems
during operation of 5 landfill, and wind erosion can seriously reduce tha
istegrity of the facility after closure,

Recommendations

- The mean annual evaporation should axcesd the
aedn annual precipitation by 20 Sn/yr.

- The maximum 24-hour storm should be no greater
than 6 inches,

MINERAL RESOURGES

The potential burial site and vicinity should be evaluated for the
presence of various potentially commercial or critical minsral commodities.
These include uranivam, thorium, other trace metals, codl, oil, o1} shale, gas,
srecious and base metals, geothermal Tocalities,

Presence of potentially commercial mineral resources are not necessarily

preemptive, but should de carefully described so that it can be used in
site-search evaluations at all stages.

SOURCE . REFERENCE |
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quarter sections indicated in Sections 25 and 36 will be utilized for
waste processing and disposal. Use of the other seven sections (which

were purchasgsed as part of a package) is not planned or anticipated.

The facility concept consists of two basic operations. The first 1is
treatment and solidification whereby 1liquid or semi-liquid chemica;
‘wastes are neutralized or otherwise treated as required and conﬁerted to
a solid product by the addition of a dry reagent such as cement kiln dust
or fly ash. The resultant treated/solidified product can be handled more
easily and 1s very resistant to formaﬁion of leachate. The second opera-
tion is disposal of the treated/scolidified pro&uct by burial in a secure
disposal cell designed so as to prevent any release of contaminants to

the environment. It is to be emphasized that only solid waste or solidi-~

fied product (as opposed to liquids, contalners of 1liquids, or inter-

mediate sludges) will be placed in the secure disposal cell.

Operation of the facility is anticipated to be conducted in two phases.
Within the Phase I processing area, shown in Figure 1.3, the solidifica~
tion operations would be conducted in clay-lined earthen cells. This
"first generation” technique is presently and effegtiveiy utilized at the
BFI Calcasieu Parish hazardous waste site near Willow Springs, Louisiana.
For Phase I1I (also shown on Figure 1.3}, treatment ﬁnd solidifica£ion
would be conducted in concrete tanks like those employed at the BFI Liv-
ingston, loulsiana site. The Phase II facllities are regarded as "third
generation” beéause in addition to the use of concrete tanks, the opera-
tion would be totally encleosed in a building. The Phase I facilities

would be placed into operation following approval from the Adams County
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Board of County Commissioners. Also upon approval, the'detailed‘design
and construction of the Phase IT facilities will continue and he com~
pleted within about 15 months. Phase I operations would cease as soon as

operation of the Phase II facility commences.

Waste processing during either phase will proceed in essentially the sanie
manner, as illustrated in Figure 1. 4 ‘All materiaislwill arrive at the
facllity by truck. Wastes will be unloaded into one of a series of re~
ception chambers, to which the treatment and solidification reagents will
be added and then mixed with a hydraulic back hoe. During Phase I, the
solidification reagents will be fed to the waste reception chambers from
portable storage trailers; whereas for Phase II operations, reagents will
be fed from storage silos. The hydraulic back hoe or a front end loader
will be used to load the cff-road dump truck which will be used to transg-
port the finished product te the secure disposal cell. Final disposal

operations will be suspended during periods of inclement weather.

The Phase I facility i1s designed to handle 8,000,000 gallons.of waste
annually, while the Phase II facility is designed to handle 12,000,000
gallons of waste initially with the capability of up to 48,000,000 gal-
lons per year, as required. Assuming an average processing rate of
.24,000,000 gallons per year, the ﬁrojected life of the site would be ap-

proximately 20 to 25 years.

1.6 SCOPE OF REPORT

This report has been prepared to provide the Adams County Board of County
Commissioners, the State of Colorado Department of Health, the U.S, Envi-
ronmental Protection Agency, and interested persons a detailed and com-

prehensive description of the Phase I and Phase II Facility Plan. The
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Facility Plan presented herein is intended‘to meet or exceed the applic-
able Federal requirements under the Resource Conservation and Recovery
Act for hazardous waste treatment and. disposal fécilities. Accordingly,
many of the subsequent chapters have been organized to directly address
considerations - required by these Federal regulations. Further, this
report addresseé the manner in which it is proposed to develop the facil-
ity, how decisions were arrived at, and how environmental considerations
weré taken iInto account in arriving at ;ﬁose decisions. Ebjor‘topics
developed and discussed herein include the following:

Chemical Waste Inventory Analysis (Chapter 3);

Transportation Analysis (Chapter 4);

Existing On-Site and 0ff{-Site Conditions (Chapter 5);
Description of Facility (Chapter 6);

Operational Controls and Monitoring (Chapter 7)i
Environmental Impact Assessment (Chapter 8);
Qualifications of Proposer (Chapter 9); _

Response to Comments from Reviewing Agencies (Chapter 10).

o O 0000 Q

In a similar vein, thls Facility Plan.is intended to meet of exceed the
Adams County régulations and the Colorade Department of Health regula-
tions (Appendices J and i; respectively). An index summary of how the
facility ﬁill be consistent with these regulations is presented in Table
.1.1- Included in this table are thé‘locations in the reporf where addi-
tional information (see Appendix K) requested by County and State

agencies may be found.

1.7 REFERENCES

1. Hynes, Jeffrey L. and Sutton, Christopher J., "Hazardous Waste in
Colorado, A Preliminary Evaluation of Generation and Geologlc Cri=-
teria for Disposal,” Colorado Department of Health. and Colorado
Geologic Survey, Denver, CO., 1980.

2. "Hazardous Waste Fact Sheet,” FEPA Journal,_é(z) 12 {(February, 19?9).

3. Governor Richard D. Lamm, "State of .the State,” Jan. 13, 1981.



Agency'or

Regulation (Ref.)

Adams .County (4)

Adams County (5)

"

TABLE 1.1

~ INDEX TO INFORMATION REQUESTED AND/OR

REQUIRED BY STATE AND COUNTY

1.

2'
3.

4,
5.

6.

7e
.8.

9.

10.

11,

Subject

site selection process

qualifications of parent co.
assessment of impacts on
migratory bird life

projected market areas
housing and population within
10 miles

projected impacts on air
quality

leachate control

waste analysis list of mate-
rials expected to bhe received

at the facility
plan for reporting monitoring

results to Adams County

summary of how proposed facil-

ity is consistent with local
ordinances and plans
resource recovery potential

4.410 development drainage design

4,420 areas subject to flooding
4.510 (2) site location

type of facility

hours of operation

method of supervision
rates to be charged
other information re-
quested

engineering, geological, -
hydrological, operation-

al data

4,510 (3) names and addresses of

nearby property owners

4.510 (4) site plan

4.510 (6)

4.510 (7) drainage and drainage

facilities
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Plan Report

certified boundary survey

Sections 1.1, 1.2,
6.1, 6.2.1

Chapter 9; Appendix A
Section 8.6.2.2

Sections 3.1, 3.3
Section 51: 80 3. 1

Sections 5.7.1, 8.5.1

Sections 6.5.2.4,
62601, 7e6, 7.7.2.8.3,
8. 4.2

Sections 3.2.4, 3.3;
Appendix B -

Sections 7.5.5, 7.6.12

Sections 1.6, 8.6.3.1;
Chapter 7

Section l.5.1

Sections 6.2.3,
60274242, 6.2.8,
6.3.2.1, 6.6

Seetions 5.5.3, 8.4.1
Sections 1.2, 1.3.2,
5.3, 6.1

Sections 1.1, 1l.5.2,
3. 2.1

Sections 3.3, 6.4.1.2,
7.2.3

Section 6.3.3

Section 6.7

Section 1.6

Chapters 5, 6, 7, 8

submitted under
separate cover
Sections 6.2, 6.3
Section 5.3
Sections 6.2.3,
6- 2 7- 2. 2, 6- 20'8,
6s3¢2,1, 6.6



Agency or
~Regulation (Ref.)

Adams Cowunty (5)

1

"

™"

L

"

4. 510
4,530

4,530
4.530
4.600
4. 600

4. 600
4,600

1.

5.
6.

7.
8.

G.
10.
11-
12.
13.

14.

15,

16.
17.

Table 1.1
{Continued)

Subject

(8) additional information
(1) effect on surrounding
property
(2) site access from
potential users .
(3) ability to comply with
health standards, ete.
(3) legal description of
" property
(4) description of area
(5) description of operation
(6) description of site
. after use
feasibility of alternative
sites ) 7 :
size and anticipated life of
site
geotechnical evaluation of site
final location and design of
all improvements proposed at
the site '
construction reports for all
improvements ‘
equipment/area inspection
schedules

sample manifest form
contractual agreements

description of operational
procedures

list of types of wastes
anticipated

location of and procedures for
monitoring of air, surface
water, and groundwater quality
corporate structure charts
qualifications and training of
key site personnel

ability and intentions to re-—
spond to accidental chemical
spills

provisions to contain and ex-
tinguish fires '

plans for closure of the site
present zoning and land use of

‘adjacent areas and impacts on

surrounding properties
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location in Facility

Plan Report

Section I.6
Sections 8.6.3, 8.6.4

Chépter 4
Chpater 7; Appendix A
Section 5,3.1 |
Section 5.8

Chapters 6, 7, 8
Sections 6.2.2, 7.1,

8.6.2.1

Sections 1.1,
6.1, 6.2.1
Sections 6.1, 6.2.5,
6.2.6

Section 5.4

Chapter 6; Section
7.6.1

1.2,

to be submitted under
separate cover
Section 7.2.4

Sections 7.2.2, 7.5
Section 1.1; ‘
Appendix M

Chapter 7

Sections 3.2.4, 3.3;
Appendix B

Sections 5.6, 5.7,
7.6

Section 6.3.3
Sections 6.3.3, 7.2.5

Sections 4.2, 7.4

Sections 7.2, 7.4

Section 7.7
Sections 5.8.3, 8.6.3,
8.6.4



Agency or
Regulation (Ref.)

4T&ble 1.1
(Continued)

Subject

Col.Dept.of Health(6) 18. provisions to restrict site

" " (1] "

Col.Dept.of Health(7)

L1} + LI "

"

access

19. inclement weather operating

1.

2

3.

b

3.

3.b.

contingencies

potential waste sources and
estimated quantities

potentfal ailr contaminants and
control measures

base line hi~vol monitoring
data '

information relevant to fugi-
tive dust emissions

site gpecific meteorological
data

nuisance vector control

3.c. compliance with laws, stan-

dards, etc.

3.d. radioactive wastes
3.f. fencing '
3.g. prevention of waste burning

boa.

4.b.

lioC-

hd.f.
4.g.
bohe
4adi.

A‘j.
4.k
Gecte

protection of surface and
subsurface waters from con-
tamination

protection of water quality
in nearby wells '
Yocation of site relative to
waste sources

and on site

vectors

windblown debris

recycling operations
prevention of waste burning;
extinguishing of fires

final closure

flood protection

person in charge of facility
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location in Facility

Plar Report

access routes to and from site

compaction and cover of waste
materials to prevent nuisance

compaction of waste materials

Sections 7.2.3,
Te7ela7
Sections

2,
6. 4o 1.4, 3

1' 5'
6‘ 4.
Sections 3.2.4, 3
Appendix B
Sections 5.7.1,
6ehu302.4, 6,443,
7.6.3, 8,5.1,
8.6.2.1.1

Section 5.7.1.3

Section 8.5.1

Sectioin 5.7.1.4

Section 8.6.7.1

Section 1.6; Chapter 7

Section 3.2.4
Sections 7.2.3,
7- 7- IO?

‘Section 7.2.6

Sections 6.2.3,
6¢2.7.2.2, 6
6.3.2.1, 6.

6

8.3, 8.4
Section 8.4

Section 4.3

Sections 4.3, 4.6
6.3

Sections 6.5.2,
8. 6. 7. 1

Section 6.5.2
Section 8.6.7
Section 1.5.1
Sections 7.2.6,
7.4

Section 7.7
Section 5.5.3
List of Preparers

33

2.5,

I2’



Agency or
Regulation (Ref.)

5.W.D.8.F,A. (8)

6.b.
BaCe

6.d-

e

) 6-f-

6'g0

6.h.

Table 1.1
(Continued)

Subject

list of equipment to be used
hours of operation

tire fighting equipment

frequency of cover in dis~
posal cells

windblown debris

plan for eradication of
rodents and insects
procedures for implementing
other aspects of design
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lLocation in Faeility

Plan Report

Section 6.3

Sections 3.3, 6.4.1.2,
7.2.3

Sections 7.4.9,

7.4, 10

Section 6.5.2.1

Section 8.6.7
Section 8.6.2.2

Chapters 6, 7, 8



4,

5.

6.

7.

8.

Mr. Jim L. Considine, Asst, Planning Director, Adams County Colorado,
Letter of Correspondence to Mr. Robert Anzia, HNTB, Feb. 17, 1981,

1980 Zoning Regulations of Adams County, Colorado.

Mr. Fenneth L. Waesche, Geologiét, Radiation and Hazardous Wastes
Contrel, Coloradoe. Dept. of Health, letter of Correspondence to Mr.

- Fritz Easterberg, Highway 36 Land Development Co., Jan. 14, 1981.

Dr. James M. Lents, Director, Air Pollution Control Div., Colorado
Dept. of Bealth, letter of Correspondence to Mr. Fritz Easterberg,
Feb. 13, 1981.

Solid Wastes Disposal Sites and Facilities Act, 20-20, 101 et seq.
C.R.S. 1973, as amended.
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CHAPTER 2

OBJECTIVES AND METHODOLOGY .

2.1 STUDY OBJECTIVES

The overall goal of this project is to develop an eﬁVironmgntally:éafe,
technically feasible, cost-effective facility to treat, solidify, and
dispose o% liquid and semi-liquid chemical wastes and to dispose of solid
chemical wastes on thg“!selected"site' in~ speciélly:fﬁéqstructed_ secure
cells. To accomplish. this goal, criteria are necessary to 'estab;ish
basic design requirements, to compare alternatives, and to evaluate the
effects of the undertaking. The first step in the pfbcesé was the iden-
tification of objectives which could subsequently be used as the basis
for such eriteria. As discussed below,‘these'objeétives are of:two ma jor
types: objectives which refer to the procedure for undertaking the study,

and objectives to be used for designing the facility.

2.1.1 Procedural Objectives

Procedural objectives are those which serve to ensure that the facility
plan addresses the full range of' environmental and technical issues.
Specifically, these objectives are as follows:

o Obtain and review all relevant local, State, and Federal
regulations and guidelines.

o Ensure broadly based technical participation by County, State,
and Federal goverrments. :

o Discuss preliminary facility plan concepts with governmental
agencies to aid in identifying all applicable concerns.

o Ensure that the study process facilitates the preparation of an
envirommental assessment in accordance with the requirements of
the Resource Conservation and Recovery Act and requests made by
State and local agencles. (See Appendix K}.

2~1



o Ensure that the facility plan is documented in a form which is
sultable for review and detailed evaluation by local, State, and
Federal authorities and for presentation at a formal public
hearing.

To assist in achieving these objectives, informal preliminary meetings

and discussions have been held with governmental ‘agencieé as well as
interested local persons, as summarized below:

o January 7, 1981 Meeting with Adams County Planning Department

" staff, representatives of EPA, Colorado Department of Health,

. Tri=-County District Health Department, and members of the design

" team to discuss the nature of the project, permitting procedures,
and issues to be addressed in the facility planning report.

o January l4, 1981 = Presentation by representatives of BFI to the
Governmental Refuse Collection and Disposal Association (GRCDA)
regarding the hazardous waste solidification process. Members of
GRCDA include private haulers, various county planning department
officials, EPA officials, and public officials in the solid waste
field.

o January 15, 1981 Meeting with Adams.County Planning Department
staff and design team representatives to outline the facility
planning information under development.

o February 17, 1981 Presentation by representatives of BFI,
Highway 36 lLand Development Company, and design team members re-
garding the specific nature of the facility to representatives of
State and local government, State and local agencies, and iIn-
terested persons.

In addition to the above, site visits were coﬁductéd by representatives
of BFI or the design team on the following occasions:

October 31, 1980 - Colorado Department of Health and Colorade
Geological Survey: Pre—construction meeting.

Janaury 7, 1981 -~ Representatives from the EPA, Tri-County Dis-
' ' trict Health Department, and the Colorado De-
partment of Health.
January 22, 1981 - Colorado Department of Health.

February 13, 1981 - Colorado Division of Wildlife.



More' extensive public participation will take place during the formal
public hearing stage after this facility plan report has been submitted

to the various reviewing authorities.

2.1.2 Design Objectives

The design objectives were divided into six major categories: risk,
service, acceptability, uncertainty, flexibility, and costs. Particular
emphasis has Been placed upon the development of a facility'design which
eliminates the risk to human health and safety, both in the work place

and in the general environment.

Service objectives were considered important because a waste handling
system that is efficient in terms of its operating procedures, monitoring
programs, and remedial action plans has a greater likelihood that:

o the potential for accidental release of waste materials at the
site will be minimized;

o accidental releases will be detected and the necessary remedial
action taken to prevent off~site effects.

Both of these service considerations relate directly  to the need to

eliminate risk to human health.

The acceptability objective was considered in the sense that the facility
and assoclated handling systems must conform with all appropriate Feder—
al, State, and local regulations. Similariy, it was consldered that the
project must recognize all appropriate Federal, State, and local guide-

lines, policies, and programs.

The uhcertainty objective or reliability of the process was mitigated

through the use of proven technologies.

©2-3



Tﬂe flexibility objeétive_was considered so that the viability of the
facility can be continually reassessed torassure that the needs of the
State of Colorado are being met as far as hazardous waste management is
concerned. Therefore, the need exists to incorporate sufficient flexi-
bility into the facility design such that it will be feasible to increase
the thfonghput of chemical wastes. Further, the need also exists to
reserve on-site space for alternafive methods of chemical waste handling
procedures, such as resource recdvery or incineration, ;o that a greétér

diversity of wastes can be accommodated if desired.

Despite the importance of the cost objective, costs camnot be traded off
for risk to human health. Consequently, oniy when alternatives remained
after consideration of the other objectives were cost constraints a fac-

tor in the deciéioﬁ.

In summary, tbhe study objectives were as follows:

o Risk
- Eliminate risk to human health
- Eliminate risk to natural environment
~ Avoid risk of community disruption

o Service
- Maximize efficiency in operation of waste handling system
- Maximize efficiency of monitoring of facility and envirommental
conditions .
~ Maximize efficiency of remedial actions

o Acceptability
~ Ensure compliance with Federal, State, and local regulations
~ Recognize Federal, State, and local guidelines, policies, and
programs

o0 Uncertainty
~ Ensure use of proven technologies in waste handling and
processing systems ‘

o Flexibility
— Provide flexibility for alternate future disposal options for
chemical wastes, if necessary
~ Provide flexibility to accommodate variations in waste quantity
and quality

2-4



o Cost
'~ Minimize development and operational costs for disposal
facility consistent with other objectives outlined above

2.2 STUDY METHODOLOGY

2.2.1 Introduction

The study methodology involved six major thrusts of activitj:

o inventory of chemical wastes within the State of Colorado that
are compatible with the solidification process;

‘o assessment of the adequacy of transportation routes;
o characterization of existing on-site and 6ff—site conditions;-
o design and layout of the facility complex and the selected'site;

o development of operational plans, monitoring plans, contingency
plans, and closure plans;

o assessment of effects that the facility would have on existing
on~gite and off-site conditions.

Althéugh these activities are described in separate sectione of the
report, they are closely interrelated. Because of the iterative nature
of the decision-making process, the flow of information from'one‘activity
to another was of paramount importance during the entire facility plan-
ning effort. In general, the facility plan evolved in the following
manner:

0 Initial consideration given to the functional requirements of the
facility and to existing site conditions resulted in various al-
ternatives for facility layout, design, and operation.

o Evaluation of these alternatives in terms of their engineering
and environmental suitability formed the basis for selecting a
preferred concept.

o Detailed evaluation of the operational requirements and environ-

mental impacts then served to refine and optimize the facillty
design.



2.2.2 Study Process

As discussed previously, the initial step‘in the study process was to
establish the study objectives so as to provide overall direction to the
study. Concurrent with the formulation of these objectives, tbe waste
inventory énalysis, transporta;ion analysis, site characterization, and

preliminary design activities were initiated, as discussed below.

Estimates of waste types and quantities that might bé received at the
facility were derived from fhe hazardous waste inventory repqrt prepared
by the Colorado Departments of Health and Natural Resources(l). Techni-
cal data regarding the treatment and solidificatlion process to be used
was supplied by BFI. A review of comparable projects wés undertaken in-

cluding visits to existing BFI facilities.

Based on the anticipated range of waste volumes to be processed and the
related quantities of reagents required, estimates could then be made
regarding the amount of traffic that would be generated by the site and

the adequacy of existing transportation routes.

Extensive field studies were performed to characterize the existing on-
site and off-site conditions. These included the following:

o general and site specific geological and hydrogeological inves-
tigations; o

o bqundary surveys;

o aerial photography (detailed site topography);

o sampling and analysis (baseline water qualiﬁies);
o biological recbnnaissance; |
o historical and archaeological surveys;

¢ land use and population surveys;
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o surface drainage studies;
o other gaseline environmental data (e.g., climate, noise ievels,,
etce)s .
The base line data for the site and its enviroﬁs together with prelimi-
nary design concepts were used to develop alternative facility layouts.
Consideration given to on-site traffie patterns, secure disposal cell
development, space utilization, cut and fill requirements, etec., provided

the basis for selecting the optimum site plan layout.

With the conceptual layout of the facilities completed, the facility
operational plans, monitoring plans, contingency plans, ete., could be
developed. These, in turn, resulted in refinements made to the facility

layout.

A detailed evaluafion of the effects of the project was then undertaken,
based on:
o the likely characteristics of the facility and access to it}

o the potential effects the facility could have on people and the
environment;

o the experience of the study team members.

Wﬁere required, mitigative measures were formulated and the residual

effects identified.

2.3 REFERENCES

1. Hynes, Jeffrey L. and Sutton, Christopher J., " Hazardous Wasgte in
Colorado, A Preliminary Evaluatior of Generation and Geologic Cri-
teria for Disposal,” Colorado Department of Health and Colorado
Geologic Survey, Denver, Co., 1980.
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CHAPTER 3

CHFMICAL WASTE TNVENTORY AND COMPATIBILITY ANALYSIS

3.1 CHEMICAL WASTE INVENTORY IN COLORADO

Estimates of waste types and qhantities that would be reoéived:at'fhe
facility Were.made from:Colorado hazardous waste inventory data. The
inventory of industrial wastes in Colorado was_jointly compiled by the
Colorade Geologioal Survey's. Department of.‘Natural Resources and the
Coloraﬂo Deportment of Health and was published 15 a 1980 report entitled
"Hazardous Wastes io Colo%ado, A Pfeliminary-Evgluation of Generation and
Geologic Criterio for Disposal”(1l). For:that feport, the University of
Colorado Buoiness Research Division‘was contracted ﬁo provide a list, by
countf; of all companies registered in Colorado that are potential gen-
erators'of hazardoos wastes; fﬂe Stateocanvaésed additional potential
hazardous was;e_soﬁkces, including hospitals, universities, And State and -

Federal facilities.

The hazardous waste inventory waszaccomplisﬁed th?ough a qﬁestionnaéré'

which served to characterize the wastes in ‘terms of waste type (using a
code sys;em), composition, concentration, and present and projected vol-
ﬁoes for the next five years. Of the 1,562 questionnaires that were sent

out statewide, 6l.5% responded. It is ioportant to point out that 927 of.
the largest firms (greater than 250 employees) responded. ‘fhos it is
felt that the invenfory provides a .reasonable assessment of hazardous

wastes in Colorado. Thé results are presented and discussed below.

For the purposes of reporting the inventory results, the State was broken
down into the 13 regions illustrated in Figure 2.1. Table 3.1 presents a
regional breakdown of the hazardous wastes quantities generated through-

out the regions. As can be seen, the study indicated that 99.7% of the

3-1
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TABLE 3.1

REGIONAL BREAKDOWN OF HAZARDOUS WASTES GENERATION IN
THE STATE OF COLORADO(1)

% of Colorado

Colorado Hazardous Extremely Hazardous = Total Amual Waste
Region Gallons Tons Gallons Tons = Tonnage** Inventory

1 40 - - 3 ' 3 -

2% 4,578,247 1,266 45,513 92 24,477 2,86

3% 25,589,483 150,831 1,361,519 47,541 333,127 38.94

4 45,240,105 482 6,143,755 308 257,710 '30.13

3. - - - - - -

6 131,610 69 600 - - 730 0.08

7* . 521,367 236,028 600 - 238,636 27.94

8 - - - - - -

9 3,300 226 - - 243 0.03

10 150 93 - 15 109 0.01

11 300 29 - - 31 004

12 - - - - Lo -

13 - | 20 - ‘ - 20 002
TOTAL 76,064,602 389,044 7,551,987 47,959 855,086 100. 0%

*Pront Range Regions.2, 3, 4, and 7 account for 99.7% of hazardous waste
generated statewide.

#%A factor of 10 pounds per gallon was used for converting gallons to tons.



hazardous wastes in Colorado are géneféted_in the Front Range regions 2,
3, 4, and 7. Detailed breakdowmns of the waste types from these four re—
~ gions are presented in Tables 2.2 through 3;5, respectiveiy. The data
presented in these tables were employed to estimate the anticipated waste

load to the facility, as subsequently discussed in Section 3.3.

3.2 WASTE COMPATIBILITY WITH THE TREATMENT/SOLIDiFICATION PROCESS

3.2+1 Description of Treatment/Solidification Process

The main function of the facility will be the treatﬁent and solidifica-
tion of liquid and semi-liquid chemical wastes with reagents for subse~
quent burial ip a secure disposal c¢ell and the direct landfill burial of

golid chemical wastes. There is no liquid effluent produced from this

process, and, therefore no need for surface discharge, Solidification of

the wastes produces a product that Is easier and safer to handle and is

very resistant to the formation of leachate.

As mentioned in Chapter 1, the Phase T seolidification process will take
place in clay—lined.earthen'cells. Tiquid and semi-liquid wastes will be
mixed with reagents from portable buik storage wvehicles. The Phase 1I
process will take place in a large metal building which will contain
several large mixing tanks and solidified product storage areas with out~
door reagent storage silos. The liquid and semi-liquid wastes will be

mixed in the tanks with the reagent from the silos.

The resultant product will be a so0lld of relatively low permeability.
This solidified product will be buried in specially constructed secure
disposal cells at adjacept portions of the site. Areas will be provided
for temporary storage in the solidification building dJduring ineclement
weather. A more complete description of the faecility is presented in

Chapter 6.

. o



TABLE 3.2

COLORADO REGION 2 HAZARDOUS WASTE GENERATION BY .TYPE(l)

Gallons Tons

Acids o 75,292 .
Alkalies , 280,150 10.
Inorganic Liquids & Solids - .
Organdc Liquids & Solids 214,761 88,
90.

Studges 4,018,295
Baghouse Waste _ -
Alum/Tin Dross - -
~Misc. Contaminated Items -

o
-
-

3 ML{I!\JM?O@NOO
OO0 WO

Spill: Residues & Production Wastes - 545.
Solder, Flux, Wave 0il . 1,650 .
Rinse and Other Wastewaters 23,000

Mixed Oils 8,000 -
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TABLE 3.3

'COLORADO REGION 3 HAZARDOUS WASTE GENERATION BY TYPE(1)

Acids

Alkalies

Inorganic Liquids & Solids
Organic Liquids & Solids
PCB Solids & Sludges
Sludges

. Alum/Tin Dross

Baghouse Waste

Boiler Wash

Brine Solutions
Fluorescent Tubes

Misc. Contaminated Items
Non-Emulsified Waste 011
Emulsified 0il

Epoxy/Resin Waste
Explosives

Halogenated Still Bottoms
Low level Raddioactive Waste
Misc. Package Chemicals
Non-Halogenated Still Bottoms
Photographic Chemical Waste.
Spill Residues

Sewage Sludge

Spent Activated Carbon
Spent Cartridge Filters
Spent Catalyst

Waste Tars

Rinse & Other Wastewaters
Other Mixed 0ils

Other Mixed Waste

Other Rejected Goods

Gallons

8,384,743
187, 763

5,016,050 -

1,644,745
5,811
7,705, 281

—

-

54,140
57,550
1,000
1,500
5, 000

3,725,300
158,060
7,000
3,300

1,000

Tons

0.1
152.5
25,504.0
4,800.0

9,202.0
80. 6

11. 5
130,462.2
7.7
3,278.9

—

11.0
209.0
5, 000. 0
31.1
66. 0

48.8
2.0
50. 0
315.0
221.5
540.0

88.0
11,000.0



TABLE 3.4

COLORADO REGION 4 HAZARDOUS WASTE GENERATION BY TYPE(1)

Gallons ~+ Tons
Acids ‘ ‘ 36,168,030 -
Alkalies ' 181,600 o
Inorganic Liquids & Solids:. 9,043,200 1.0
Organic Liquids & Solids . 50,525 -
Sludges 183, 500 741.0
Baghouse Waste - 4.2
Misc. Contaminated Items - 2.0
. Low Level Radioactive Wastes . . ~ ° . . - -
Off Spec. Pasticides 655 0.3
Polyester Resins i - 36.0
Solder, Flux, Wave 0il 300 2.5
Spent Cartridge Filters: - 1.3
Rinse & Other Wastewaters' : 5,750,000 -
Other Mixed Oils R : S 5,400 -

TABLE 3.5

COLORADO REGION-7 HAZARDOUS WASTE-GENERATION BY TYPE(1)

-Gallons Tons -
- Acids : - ‘ 18,384
Alkalies ' 60, 000 -
Inorganic Liquid & Solids - . -
Organic Liquids & Solids - -
PCB Solids & Sludges 550 ‘ -
Sludges - : . 6,050 51,785
Alum/Tin Dross - © 234
Asbestos - : oo 4
Baghouse Waste ' - : 10
Non-Emulsified 0il 207,081 -
Grease : . 30,000 S -
Scrap Batteries - 9.5
Sewage Sludge - - e - ; 30
Waste Lime - 5,484
Waste Tars : - : 348
Rinse & Other Wastewaters 49, 686 -
Other Mixed 0Oils o : 168,000 -
Other Mixed Waste - ' 160,092
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3.2.2 Types of Reagents

The two brimary reagents to be used in'the treatment/solidification pro-—
cess are cement kiln dust and/or fly ash. Typical leachate characteris-
tics of these reagents are given in Table $.6. Also given are,characterﬂ
istices of Portland cement, which could also be employed in the.event of

shortages of the other materials,

Kiln dust is.a-waste product from the manufacturelof Portland cement and
is the preferred reagent. Generally, it takes abou£ two volumes of kiln
dust to one volume of liquid waste to carry out the solidificatgon pro-
cess. The solidified prodﬁct has a volume about twice that of the orig—
inal waste. ¥ly ash is a waste product from the generation of electric-
ity at coal fired power plants. This reagent 1s normally less effective
than t?e kiln dust and its use would generally be restricted to those in-
stances where either the kiln dust would react adverseiy with the wastes
or inadequate volumes of other reagents were available. Generally, about
thrée volumes of fiy ash per unit ﬁolume of waste 1s required for the

solidification process.

This operation conserves natural resources because the solidifying

reagents are themselves waste by-products.

Different reagent and waste}combinatiohs will be used at the sité because
the chémistry of the solidification process varies somewhat. Solidifica-
tién involves the following physical or chemical reactions:

o hydrarion of cementitious materials in the feagents;

o absorptién of the liquid by the solid reagent;

o precipitation of metal hydroxides;

o neutralization of acidic wastes by the excess alkalinity of the
reagents.

3-8



" TABLE 2.6

LEACHATE CHARACTERISTICS OF SOLIDIFICATION REAGENTS(2)

Parameters Kiln Dust Cement Fly Ash
pH ; o 12.8 12.0 4.7
Total Solids Wt. (%) 1.06 ) 0.33 2,40
Chloride 585 76 ‘ <15
Sulfate _ S 2,000 1,500 1,450
Color (Alpha Units) <20 <20 <20
Barium 0.5 0.3 0.1
"Manganese <0. 10 <0. 10 0.23
Boron €0.5 <0. 50 11
Arsenic <0, 010 <0. 010 €0, 010
~ Cadmium - <0.010 <0,010 0.028
Copper N <0, 10 <0.10 0. 28
Chromium <0.1 <0.10 <o, 1
Mercury | <0.'0005 <0. 0005 <0. 0005
Nickel ' <0.10 <0.10 0.13
Silver <0. 10 <0.10 <0. 10
Zinc <0.10 <0.10 0.44
Lead <0.1 <0. 10 0.1
Selenium <0.010 <0.01 <0.010
Total Organic Carbon 24 | 9 <5

NOTE: Units are mg/l unless otherwise stated. The leaching tests were

performed using a2 shake test based on the ASTM proposed procedure,
Method “"A".



There are major cement plants in Colorado that generate waste kiln dust.
Also, there are major coal fired power plants in the Front Range with an
adequate supply of fly ash. On the basis of potential reagent sources
surveyed, it appears that adequate volumes of reagents will be available
for the treatment/solidification facility. . Should these réagent sources
become inadequate, commercial absorbents or Portland cement would be

employed.,

3.2.3 Product Characteristics

3.2.3.1 Appearance

When the chemical wastes are mixed with the reagents, the resultant
product is a moist soldd that will not flow. Over the next 24 to 72
hours, the product "eures" and becomes a soil-like product. The time re-
quired for curing is a function-of the temperature and type of wastes and

reagents used.

3,2.3.2 Lleaching

Solidified wastes are very resistant to the formatiom of leachate. The
characteristics of the leachate from solidified wastes are substantially
improved over the characteristics of the original waste material. Selec-
ted samples from typical Industrial wastes have been solidified both with
kiln dust and f£fly ash. The leachate test results are presentéd in

Appendix E(2).

3.2.3.3 Permeability

Permeability tests have been performed on industrial wastes solidified
with kiln dust, fly ash, and cement powder., The results, presented in
Table 3.7, show the fly ash samples have permeabilities of 2.5 x 10"'5 to

8 x 10“5 centimeter per second (cm/sec). The kiln dust ranges between
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TABLE 3.7

PERMEABILITY TESTS ON SOLIDIFIED WASTE SAMPLES(2)

Moisture Content ’ Dry. e _

Sample Beginning of Test Densityg Permeability at
Identification 7 (lb./ft-'g_ 20°C (em/secs)
7149 kiln dust b4, 7 71.1 1.8 x 107°
7150 kiln dust 483 72.7 4ot x 1070
7151 kiln dust bbb | Thob 2.5 x 1077
7152 kiln dust 13,9 77.0 1.2 x 1077
7153 kiln dust 40,0 | 75.9 C aax 107
7093 f1y ash 28,6 68. 2 a0 x 107
7150 £ly ash 3.7 8l.2 2.6 x 107°
7151 £1y ash 30,4 835 2.5 x 107>
7927 £ly ash 31. 4 789 41 x 1070

Permeabilities of samples solidlfied with Portland Cement were so low
that difficulty was experienced in running the tests. For example, the
regsults for sample 7151 indicated a permeability of 2.1 x 10“10 cm/sec.
It was estimated thaf all the samples had a permeability of less than

10-8 cm/sec.
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1 x 1077

and 2 x 10"6 cm/séc., while the cement powder permeabilities are
estimated to be in excess of 1 x 10"8 em/sec. For comparison, the kiln
dust samples have a permeability 1,000 (103) to 10,000 (104) times less

than a fine sand.

2.2.3.4 Strength

Another advantage of the solidified wastes is that they are strong enough
to support conventional construction equipment during moving and disposal
operations. To veriff this, uqcoﬁfined compressive strength tests have
been conducted on solidified wastes(2). The results are presented in
Table 3.8. This compressive strengtﬁ has been further verified by ex;

perience at existing BFI treatment/solidification facilities.

3.2.4 Waste Acceptability

Prior to accepting each waste stream at the facility, it will be sub~
jected to rigorous chemical analysis and testing to ensure that it is
compatible with the method of treatment and disposal proposed herein (see
Chapters 6 and 7). Although the site will be capable of accepting a

great variety of waste streams, those listed below will not be accepted.

Hydrophoric Reactives

Pyrophoric Reactives

Class A Fxplosives

Shock Sensitive

PCBs

Dioxin (Agent Orange)
Hexachlorocyeclopentadiene (C 56)
Radioactive Waste

o000 CO Qo
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TABLE 3.8

UNCONFINED COMPRESSION TESTS ON SOLIﬁIFIEB WASTE SAMPLES(2)

- Meisture i A . Unconfined

Content , Dry ‘ Compressive
Sample . Beginning of Density3 ‘Strain Strength
identification . Test ¥ {(Ib./ft.7) (1) (Ib./FE°.)
7149 kiln dust £9.0 68.7 13.0 516
7150 kiln dust 40,2 73. 8 bl 1,655
7151 kiln dust 45,2 71.7 11.0 1,784
7152 kiln dust 37.5 73.8 6.8 1,667
7153 kiln dust 44,2 . 72.5 11.1 2,007
7149-cement 22.6.. 103.1 0.8 21,946
7150 cement - ' 24,6 ° 82.2 1.4 - 67,392
7151 cement 19.2 _ 92,9 1.5 . 187,258
7152 cement 26.2 Thoh 0.9 15,293
7153 cement 17.8 . 93.6 1.1 160, 963
7149 fly ash. 31.0 78.3 3.9 1,483
7150 fly ash - - 2.9 2,53
7151 fly ash 32.3 80.7 4.6 | 2,938
7152 fly ash 21.3 81. 3 2.3 1,728
7152 £ly ash 27.9 o821 1.8 2,736
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3.3 ANTICIPATED WASTE LOAD

In order to estimate the waste load that might be expécted at the site,
the data presented in Tables 3.2 through 3.5 were studied and modifiedf
Organic wastes, dilute ﬁastewater liquids, and éeve;al lesser categories
liste& on the tables were omitted as it was felt these wouid most likely
be treated or disposed of on-site by the.generatﬁr. The se#ond major
modification was to use a conversion factor of about & 3 pounds of liquid
par'galion'(lb-/gal.) (instead oé ﬁhe 10 1bs./gal. used in the Colofado

waste inventory report) as belng more representative of chemical wastes.

As can be seen in Table 3.9, the above modifications and assuﬁptions
yielded a total of about 138 million gallons of waste or about 75% of the
total hazardous waste load generatéd ip Colorado‘annually. Thgrefore,
approximately 75% of Colorado's hazardous waste load is compatible with
the facility, the majérity of which comes from Region 3 (Denver area),

Region & (Colorado Springs area), and Region 7 (Pueblo area).

Althougﬁ ;he above quan#ity represents a reasonable estimate of the total
annual amount of hazardous wastes generated in Colorado which Wouid be
compatible with the treatment/solidificaéion and disposal facilities, the
range of waste loadings selected for the facility is significantly less.
This iz due to a variety of factors including:

o the percentage of wastes already disposed of in an environmental-
1y safe manner (10%, based on national averages);

o anticipated efforts by Colorado generators to minimize the amount
of waste generated (e.g., via process modifications, by-product
recovery, product substitution, etc.);

o development of area-wide waste exchange programs; and

o future on-site generator treatment and disposal facilities within .
the state.



TABLE 2.9

ESTIMATED QUANTITIES OF WASTES COMPATIBLE WITH
SOLIDIFICATION PROCESS*

Colorado Colorado Colorado Colorado

Region 2%% Region 3%** Region 4%% Region 7%%*  Subtotals
Acids 75,216  B,384,767 36,168,030 4,408,633 49,036,746
Alkalies 282,548 224,333 181,600 60,000 748,481
Inorganic Liquids

& Sludges 695 11,132,117 9,043,440 -0~ 20,176,252
Sludges 4,183,762 9,911,995 361,199 12,424,515 26,881,470
Spill Residuals 130,695 11,702 = ~0- 142,397
Misc, Contaminated :

Items 480 786, 307 480 -0 787,267
Spent Catalyst ~0- 53,118 =0~ -(l= 53,118
Waste Lime (e -0~ -0 1,315,108 1,315,108
Other Misc. In-

organic Wastes -0- 205,277 8,951 238,450,719  3B,664&,947
TOTAL (GALLONS) 4,673,496 30,709,616 45,763,699 56,658,975 137,805,786

*Based on data presented in Reference 1.
#*Rafer te Figure 3.1 for reglonal definitions.

Additional factors would tend to increase waste generaiion rates. These

include:

o the fact that not all industrial waste sources responded to the
survey questionnaires; and

o recent and upcoming promulgation of EPA industrial wastewater
pretreatment guildelines which will inevitably result in an in-
crease in industrial sludges to be disposzed of.

In view of these factors, the anticipated waste load to the facility was

estimated to vange from 12,000,000 gallons per year to 48,000,000 gallons

per year.

indicated in Table 3.%.

wastes are presented in Table 3.10(2).

3=-15

The wastes would be composed primarily of those categories

Rapresentatrive compositions of some of these
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Phase I operation will process approximately 8,000,000 gallons per year,
consistent with the Part A application (included in Appendix B) submitted
to the EPA to'qualify for interim status. The anticipated basis of oper-—

ation will be 2 one shift per day, five day per week schedule.

For Phase II, to accommodate the estimated range of waste loadings in
Colorado, the facility must be able to process about 12,000,000 gallons
per year when operated on a one shift per day, five day per week basis;
and 48,000,000 gallons per year when qperated three shifts per day and
six to seven days per week. Appropriaté amendments to the EPA Part A-
permit will be made for Phase II operation in accordance with RCRA re—

quitements.

2.4 REFERENCES

1. Hynes, Jeffrey L. and OSutton, Christopher J., Hazardous Waste in
Colorado, A Preliminary Evaluation of CGeneration and Geological Cri-
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2. Diliom, Consultiﬁg Engineers and Planners, Solidification Facilities
for Liguid Industrial Wastes, Environmental Assessment Report, Vol
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CHAPTER 4

TRANSPORTATION ANALYSIS

The chemical wﬁétes and solidification reagénts will be transporteé to
the site by truck. A transportation analysis was, ghérefore, performéd
to:assess the adequacy of_existing roads within the regional network.
The scope of this analysis included the following tasks:

.0 Identify regulations governing the transportation of chemical
wastes}

¢ Determine existing access routes to the site;
o Estimate traffic volumes generated by the site;

o Determine existing traffic volumes associated with the access
routes

o Compare site generated traffic volumes to existing traffic
volumes.

4.1 TRANSPORTATION MANAGEMENT PHILOSOPHY

Chemical wastes will be received at the facility in one of three forms:
solid, liquid, or an interme&iate sludge, and will be either in bulk
quahtities or containerized in drums. Solidification'reagents, such as
cement kiln dust or fly ash, will be delivered to the facility in bulk.
In general, four types of specialiéed vehicleg will be utilized  for
collection and transport of these materialé: .vacuum type tank trucks
(1iquids)}, roll;off container trucks (solids and sludges), £lat-bed
trucks (drums), and pneumatic-type bulk material trucks (dry reagents).

These vehicles are shown in Figures 4.1 through 4.4,

BFI;S specialized'fleet of collection véhicles aﬁd/or subcontract
vehicles, or theilr equivalent, will be utilizgd for transportation.
These vehicles are classified according to U. S. Department of Transpor-
tation (DOT) specifications. Trucks receive this DOT approvél only ﬁhen

41



every step in their coastruction and operation—-from the way in which the
welding was done to the installation of all safety devices--has met Fed-
eral standards. Inspection and operation of subcontract vehicles will be

_monitored by BFI.

4.2 TRANSPORTATION REGULATIONS AND PRECAUTIONS

Transporters of hazardous wastes are required to comply with the appli-
cable regulations of the Deﬁartment of Transportation, Environmental Pro-
tection Agency, and the State of Colorado governing the transportation of
hazardous wastes(l). ‘All waste transporteré will be required to.obtain
an EPA ident;fication numbér in accordance with 40 CFR Part 263.11, as
well as maintain and comply with the manifest system iIn accordance with

40 CFR Part 263, Subpart B(2).

The Department of Transportation regulations under 49 CFR Part 172,
Subpart F, require labeling of hazardous wmaterial transports. All BFI
vehicles and subcontract vehicles carrying hazardous wastes will be ap-
propriately labeled or placarded. All wvehicles arekmaintained in secure

and roadworthy condition and are equipped with two-way radios.

40 CFR Part 263,'Sﬁbpart C, requires the transporter of a pollutant which
has spilled to take immediate action to protect the environment and to
give notice of the discharge, if required by 49 CFR 171(2)., Subpart C
places the responsibility of discharge clean-up on the transporter.
There 1s alse a provision for an appropriate agency or municipality to
direct the transporter to take action to prevent or limit the effects of
a spill. TIn the event of a road accident‘resulting in a spill, a re-
sponse team will be sent from the site to assist in clean-up. This re-

sponse team is described in Section 7.4.

4=2



- FIGURE N2, 4.1
: HNTEB
HOWARD NEEDLES TAMMEN 8 BERGENCOFF } TYPICAL VACUUM TYPE TANK TRUCK

ARCHITECTS ENGINEERS PLANNERS
' HIGHWAY 36 LLAND DEVELOPMENT CO.
ADAMS CO., COLORADO




FIGURE N2 4.2

HNTB
HOWARD NEEOLES TAMMEN B BERGENDOFF ROLL~OFF CONTAINER TRUCK

ARCHITECTS ENGINEERS PLANNERS
HIGHWAY 36 LAND DEVELOPMENT CO.
ADAMS CO., COLORADO




FIGURE N¢. 4.3

HNTB
HOWARD NEEDLES TAMMEN 8 BERGENDOFF FLAT-BED TRUCK

ARCHITECTS ENGINEERS PLANNERS
HIGHWAY 36 LAND DEVELOPMENT CO.
ADAMS CO., COLORADO




FIGURE N2, 4.4
HNTB :
HOWARD MEEDLES TAMMEN 8 BERGENOOFF . - PNEUMATIC — TYPE BULK MATERIAL TRUCK

3 E | A R
ARCHITECTS ENGINEERS PL ANNERS HIGHWAY 36 LAND DEVELOPMENT CO.
ADAMS CO., COLORADO




In addition to the above Federal -regu}ations, Colorado regulations
governing transport and shipping of hazardous materials will be complied.
with, where abplicable. The Colorado Public Utilitieé Conmission regula-
tions are contained in HMS 1~9 and BMT 1-15(1,3). These are presentéd in

Appendix I.

4.3 ACCESS ROUTES

The Colorado Department of Health and Colorado Geoiogical Survey have
determined that 99.7% of the State's hazardous waste 1s generated in Re-
gione 2, 3, 4, and 7 which ére,shown in Figure 4.5(4). Consequently,
only the traffic from cities within tﬁese regions was considered as hav-
ing a pétential impact on transportation facllities. :The routes regarded
as most reasonable for access are also illustrated‘in Figure 4.5, The
major traffic scurces include the cities of Denver, Greeley, Fort Col-
lins, Boﬁlder, Célorado Springs, and Pueblo. The major routes to be af-
fected by increased traffic associlated with the fécility_are U. 8. Highway
36 (U.S. 36), State Highway 7! (S.H. 71), U.8. Highway 85 (U.S. 85), and
Interstate Highways 25 and 70 (I-25 and I-70). .Probable routes to the

site are summarized in Table 4.1.

TABLE 4.1

PROBABLE TRANSPORTATION ROUTES

_ : _ : Distance
City Probable Route - ' (Miles)
Denver I-70 to U.S8. 36 75
Colorado Springs I-25 to I-70 to U.8. 36 145
Pueblo I-25 to I-70 to U.8. 36 185
Fort Collins I-25 to I-70 to U.5. 36 150
Greeley U.S. 85 to I-70 to U.8. 36 120
Boulder U.8. 36 to I-70 to U.S. 36 A 110



All existing- bridges on the routes indicated in Table 4.1 were found to
conform to standard Colorade structural loadingsg(5). The State of Colo-

rado legal weights and sizes can be found in Appendix I.

4o4 TRIP GENERATION

For the purpose of estimating daily truck traffic generated by the pro-
posed facility, the following assumptions were made:

. o truck capacities

i

liquid tanks £200 gallons
roll-off containers - 20 cubic yards
drums : "~ 80 per truck
reagents 50 cubie yards

v

o waste volume gplit

- liquid tanks - 60%*
roll-off containers - 35%*

drums -~ 5%

*This conservative split results in maximum reagent usage,
although actval liquid percentage could probably be less.:

0 waste and reagent arrivals

Monday through Friday - 90%
Saturday and Sunday - 10%

o reagenf to waste ratios

liquids - 2.5:1%
semi-solids - 1:1
solids ‘— direct burial

*The 2.5:1 ratio was chosen to liberally estimate reagent usage -
as an average of reagent ratios for cement kiln dust (2:1) and
fly ash (3:1). Because kiln dust is the preferred reagent, the
average will probably be closer to 2:1.
As was dilscussed In the previous chapter, the waste loading for the
facility is anticipated to ramge from 12 to 48 million gallons per year.

For the purposes of the transportation analysis presented herein, the

maximum rate was assumed. Based upon a maximum waste throughput of 48

4-8
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million gallons per year and the quantity of reagents required, the aver-
age number of one-way truck trips per weekday is estimated to be 70. As-
suming 80% will arrive between 7:00 A.M. and 7:00 P.M. and a total pro-
cessing time of one and one~half hours, the hourly variations of two-way.
weekday truck traffic were estimated. This is Illustrated in Figure 4.6.
Flgure 4.6 also illustrates the hourly variations in two-way weekday em-
ployee traffic(6). The assumptions used to generate the curve were as
follows:

¢ a minimum operaticn staff of five (1.2 round-trips each per day);

o a managérial staff of five during the day (8.8 round-trips each
per day);

o a waste processing staff of 25 during the period of maximum
activity (1.2 round-trips each per day);

¢ a truck driving staff of 58 for peak loadings (1 round-trip each

per day). '
The average number of two-way weekday employee trips 1s forecasted to be
236 and truck trips will be approximately 140. Thus, the total site-

generated two-way average weekday trips will be 376.

A factor of 2.0 was applied to the hourly waste truck volimes to deter-
mine the peak hour two-way volume. The total two-way peak hour volume

(trucks and employees) generated by the site will be 43.

4.5 'TRAFFIC VOLUMES AND DISTRIBUTION

Teble 4.2 shows existing routes expected to be used as access to the
site. JIncluded 3in this table are the average traffic growth rates per
year, the 1978 average dally traffic {ADT}, the ADT in 1982 with and
without traffic generated by the site, and the percentage of 1982 ADT

that are waste delivery trips{(7).



454
|
40+
254
TOTAL WEEKDAY
TRAFFIC
304
&
=
o
=254
& .
j+ 8 :
gzo-- N '_L
& EMPLOYEES "
151 {EXCL.UDES TRUCK DRIVERS)
1+3 S A A N A R e
\ ~Truckorver 7% N\
° [ 4 AUTO TRIPS /p/ \ N
-e—o-—a——-o—-g'// N0 e e e e ey Y T o
o) =l ; : ; : : : : et
12 2 4 6 8 0 12 2 4 6 8 10 12
AM. NOON PM.
WEEKDAY TRAFFIC VARIATION
AT THE SITE
(TWO-WAY)
. FIGURE N2 4.6
HNTB

FOWAAD MIZDLES TAMUEN 6 SERGEHOOFF SITE GENERATED TRAFFIC
ARCHITECTS ENGINEERS PLANNERS
HIGHWAY 36 LAND DEVELOPMENT CQ
4-11 . ADAMS CO,, COLORADO




>

>
i>
>

1>

L

082 °¢T 1% Ly 0

2868 LS 18 %6
1943 0 I 7T
BC6 o I Ly
0L 0 0 L
$e01 0 Z et
2611 LS 18 Y6

00252
0Z.8
026
088
0gY

008

026

00S“1C
059/
08
008
0LS

084

018

it
2T/1-¢
e
2/1-2
%e

ZT/1-¢

%T/1-¢

ATug sdray elsey
Aq poaexauan
Lav 286l
Te3or 3¢ %

931S/M sdray sdrary sd1a],

ATTRQ  £71TECQ A1reg

2118 O/8 (L)IaV 8Lél
14V 7861 3usSedy o3sem esdorduy 1AV 7861

Bur3sTxy

STWNTOA DIdAVHL avOd HdNLnA

¢y FIdVlL

(B)ameyg xad
Y01y "3ay

ISAUI(
saaig
aoUWm]y 3ISET IO

IVUBY)H ISE] JO

aouey) ISET JO

‘@oueyy ISEY JO

BUTT AJunon
~-Smwepy I0

3o *g §7-1
3O *M 04~
H 9¢ *S°N
R VA 2}
‘8 TL °H"S
MG gl

uo3 BuTysem
“ho9g ‘stn

23n0y

4-12



Future volumes on the rcad systems were derived using trafific counts and
growth rates éstablished by the Colorado Department of Bighways. Assump-
tions made for this study are that 4C% of the employees will commute from
comrunities west of the site, 10% from the east, 20% from the north, and
36% from the south. Figure 4.7 illustrates the 1982 ADT v-;:llumes with and

without traffic generated by the site.

4.6 . ANALYSIS AND REQUIREMENTS

4o 6.1 Level of Service

The anticipated impact of the facility on the adjacent and area road
system 1is measured by changes in level of service attributable to addi-
tional vehicular volumes generated by the site. Level of service is a
qualitative measure used to describe general operating conditions on a
specific roadway segment(8). TFactors iIncluded in evaluating level of
service are speed, vehicle types, roadway conditions, and roadway geo-
metrics. A major factor in identifying level of service is the v/e
ratio-—the ratio of demand voluﬁ;e to capacity. Level of service indexes
correlate to certain v/c ratios and range from A to F, with A being a
free flow condition. Level of service is generally determined on the
basis of traffic occurring during a period of one hour over a specified
section of road. The maximum rate of flow in vehicles per houﬁ: which can
be accommodated on a section of roadway and still provide service A level
of operation is called the service volume at level of service A. The
service volume at level of service A for U.8. Highway 36 is 280 vehicles
per hour. This assumes 30% trucks and passing sight distance greater

than 1500 feet over at least 80% of the roadway.

413
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This analysis assumes concurrent péak hours for U.S. 36 and site-gener-
ated traffic. Figure 4.8 shows the peak hour traffic volumes associated
with the roadways in the site area. These 1982 values indicate the vol-
umes at the start of full operation of the site. The impact of site-

related traffic will be most critical at that time.

The anticipated maximum 1982 volume in the vicinity of the site is 194
vehicles per hour {v.p.h.), whiéh is well within the level of service A
range. . Therefﬁre, no change in level of service on these roads is ex-
pected to result from site-generated traffic. Other roadways along
routes to-the site have large enough volumes of traffic to make the in-
creases due to site-generated traffic insignificant. Therefore, the
traffic Impacts related to the site do not require significant mitigating

measures.

4.6.2 Access Road Analysis

It is recommended that access to the active site be provided by a road
cﬁnnecting to U.S. 36. Prior to construction of this accéss road, vehi-
cles will utilize two existing roadways, as follows. The FPhase I route
would follow the existing rcad on the Adams/ Washington county line north
from U.S. 36 approximately one mile, then west into the site area along

the existing access road.

The Phase II route from U.S. 36 to the southern site boundary is expected
to be operatiomal in 1982. Located approximately one mile west of the
Adams/Washington county line, this réute parallels an existing'power line
on the site. This main access foad would be asphalt pavement on a granu-

lar base, capable of handling the intended traffic.

4-15
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The location of the site access connection to U.S. 36 provides adequate

stopping site distance for traffic on the highway. Approach roadway fea-

tures on Highway 36 leading to the scuthern access road for Phase IT will

be provided consistent with Colorado Department of Highway requirements.
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CHAPTER 5

EXISTING ON-SITE AND OFF~-SITE CONDITIONS

5.1 INTRODUCTION

The purpose of thig chapter is to provide a detailed summary of exisfihg
regional and siteuspecifié.conditions} “This information provided essen-
tial input to the design and operational plan, to‘bg discussed in Chap~
ters 6 and 7. It also servéd'és a basis from which potential environ~
mental impacts couid be assessed, as discussed in Chapter 8. The_condi-
tions characterized in‘tﬁis chapter inelude the folloﬁing:

boundary survey;

geology and hydrogeology;
topography and surface drainage;
baseline water gqualilty

air quality and noise;
environmental inventory:

- climate;

~ natural ecosystems;

- land use and population,

-~ economic activities;

- heritage and cultural resources.

00 000

5.2 METHODS OF CHARACTERIZATION

Severalrmethods of characterization wvere utilized in order to accurately
describe the regional andlsite—specific base line conditions. These in-
clﬁded:

legal surveys of property;

aerial reconnaissancej

site borings and soils testing;

field reconnaissance; _

water sample collection and analysis;

collection, review, and analysis of existing information;
computer modeling}

biological reconnaissance.

0000 00O



5.3 BOUNDARY SURVEY

5.2.1 Legal Description

As shown in Figure 5.3.1, the legal description of the two sections,
within which the site is located, reads as follows:
All of Sections 25 and 36, Township 3 South, Range 57 west of
the sixth prime meridian, Adams County, Colorado; except an
apparent utility easement across Sections 25 and 36 and except
an easement and right-of-way for the purpose of constructing,
reconstructing, operating, and maintaining a 6 inch oil pipe-

- 1ine, granted to Arapahoe Pipeline Company by the State of Col-
orado, acting by and through the State Board of Land Commis-
sioners, affecting Sections 25 and 36, excepting right-cf-way

_for ditches or canals, reserved in United States patents re-
corded in Book 106, page 201, affecting the north half of Sec-
tion 25; also Book 99, page 201, affecting the south half of
Section 25; and excepting the east 30.00 feet of Section 25;
also excepting the east 30.00 feet of Section 36 to be dedi-
cated to Adams County for road, and except the south 100,00
feet of Section 36.

A certified copy of the boundary survey is given as Exhibit 5.3.1.

Section 25 contains approximately 603,93 acres; Section 36 contains
approximately 580.18 acres. Acreages include an easement and rights-of-
way for the pipeline recorded in Book 1356, page 288, and an apparent
utility (electrical power line). Figure 5.3.2 is an aerial photograph of-‘

Sections 25 and 26 taken in December of }980.

The portion of the two sections to be used for the processing and disﬁos~
al facility complex {(the site) is indicated on Figure 5.3.1. It contains
approximately 325 acres. All recorded-abandoned oil wells within this
area were physically located and surveyed. These are shown in Figure
5.3.1 along with the historically recorded locations of other abandoned

01l wells on the two sections.
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5.3.2 History of Ownership

The history of ownership of Sections 25 and 36 since Adams County was

formed in 1902 is provided below:

o

Section 36

Acquired by patent from the State of Colorado by Gene and.
Shirley Linnebur in 1979.

Sold to Highway 36 Land Development Company in 1980,

Section 25 x

i

S 1/2 owned by John and Ethel Fleming when the county was
formed in 1902. :

N 1/2 acquired by patent from U.S. Government in 1920 by Lucy
Pierce.

S 1/2 acquired by George and Mary Patterson from Fleming in
192¢C.

N 1/2 sold to Viola Ledgerwood in 1920.

S 1/2 acquired by Colorado Farm Company from Patterson in
1922,

N 1/2 sold to Wanda Lieske in 1929 from Ledgerwood.

8 1/2 sold to Ina Dudley from Colorado Farm Company in 1930.
S 1/2 sold to William Jolly in 1941 from Dudley. |

N 1/2 sold to John Jolly from Lieske in 1943.

N 1/2 conveyed to William Jolly from John Jolly in 1947.

Section 25 conveyed to Wanda Jolly upon the death of William
Jolly in 1964.

Section 25 sold by Wanda Jolly in 1969 to Linnebur.

Sold by Linnebur to BRighway 36 Land Development Company in
1980,

5-6



5.4 GEOQLOGY AND HYDROGEOLOGY

5.4.1 Introduction

Geplpgigiénd hydxogeolpgic invéstigations of the'sité and fheisurrounding
region were performed by F. M. Fox & Associates, Ing., of Denver, Col-
orado. The purpose of these studies was to assess and detefmine the

' site'srgéological and hydrogeological suitability for a chemical waste

treatment, solidification, and disposal facility.

T

5.4.2 Geologiec Conditions

5.4.2.1 Regional

The Denver Basin in northeastern Colorado, east.oflthe Front Range and
north of Colorado Springs, was evaluated in this regional analysis. The
Denver basin is in the Great Plains phyéiognaphic'prbvince, a region
primarily of rolling grasslands. These plains sldpe generally eastward
across:the Denver basin. Elevations range from 7,000 feet near the moun=

tains to 4,000 feet along the Kansas border.

A generalizeg tectonic map of the Denver basin and su;rounding area is
presented in Figure 5.4.1(1). As dndicated by the contﬁur-lines, the
Precambrian basement east of the mountains‘is at a depth of 2,000 to
6,000 feet below mean sea level. furthermore,'these contours illustrate
that the Denver basin is a broad asymetriéalrstfuctufé with the a#is very
close to the western mafgin of the basin. .Ihe‘éastern flank dips gently
west at about 30 to 50 feet per mile, and the western flank dipé very
steeply to the east, with beds locallﬁ overturned(1). Very few faults

have been found, except along the boundary of the Front Range.

Few wells have been drilled to basement in the Denver basin. Where ob-
served, the basement material consists of Precambrian igneous and meta-

‘morphic rocks,‘primarily gneiss and granite. Overlying sedimentary rocks

5-7
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range in age from Cambrian to Tertiary, as‘iliustrated in the regionél
composite stratigraphic section presented in Figure 5.4.2(1). East of
_the basgin axis, only Cretaceous age and younger trocks are exposed. Sur-
ficial deposits of Quaternmary dune sand, silt, and Peoria loess blanket
much of the surface. Figure 5.4.3 is a generalized regionai geologic map
of the basin area(2), and Figure 5.4.4 is a generalized regional eaét—
west cross-section. The significance of these figures will be discussed

in Section Setde b

Coal, o0il, and gas have been produced from‘the Denver basin. Coal has
been mined from seams in the Laramie Formation just east of the Front
Range. 0il and gas production has come from the Dakota "D" énd *J" sand-
stones, the Niobréra Formation chalk; the Hygiene'Sequence sandstones of
the Pierre Shale, ané the Lyons Sandstonme. Within the Pierre Shale are
the Richard, Larimer, Rocky Ridge, Terry, and Hygiene Sandstones? collee-
tively called the Hygliene Sequence. These units thin eastward from the
Front Range. :The oil and gas accumulations are localized in stratigraph-
ic traps of lenticular sandstone bodies pinching 1atera11y into sﬁale of

sandy shale.

5¢4. 2.2 8Site Specific

Bedrock below the site is the Pierre Shale. The Colofado Department of
Health has evaluated geologic formations in the State for potential use
as hazardous waste disposal sites(3). Their evaluation indicatéd that
the Pierre Shale has the highest probability of developing a safe storage
facility. Dthef formétions in the Denver basin, i.e., the Denver Forma-

tion, Pawson Arkose, Laramie Formation, Niobrara Formation, and Benton

5=9
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Group were evaluated as having marginal probability for safe storage.
These conclusions are summarized in Table 5.4.1., Figures 5.4.3 and 5.4.4

11lustrate that the site is located within this favorable formation.

The Pierre Shale is a gray to black, silty, fossiliferous, marine shale.
0i1 well information indicates the sandstones of the Hygiene Sequence of
the Pierre Shale pinch ocut west‘of the site(1,4,5). If the sequence were
beloﬁ the site, it would be expected at an aéproximate depth 6f 1,000
feet. MNo evidéncé of this sequence was found in the available geophys-
ical logs from wells at the.site. The total thickness of the Plerre
Shale at the site is approximgtely 4,300 feet, as illustraﬁed in the
generalized site stratigraphic section presented in Figure 5.4.5(5) and
the general cfoss section in Figure 5.4.6(5). In-situ permeéﬁility test
results near the surface of the unweathered Pierre Shale indicate that

the. shale is impervious (refer to Section 5.4.3).

The Pierre Shale:is underlain by the Niobrara Formation. This formation
is light to yellowish gray, calcareous shéle, with thin interbedded lime;
stone and bentonite. The Niobrara Formation is approximately 500 feet
thick and contains £W0 members, the Smokey Hill Shale and the Fort Hays
Limestone. The Fort ﬁays Limestone is a shaley chalk in the lower 50
feet of the formation. This member has been drilled for gas in parts of

northeastern Colorado(G).

The Benton Group underlies the Niobrara Formation. The Group is composed
of the Carlile Shale, the Greenhorn Limestone, and the Graneros Shale.
The Carlile Shale is approximately 80 feet of medium to dark gray, non-

calcareous siltstone, with some interbedded limestone. The Greenhorn
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TABLE 5.4.1°

GEOLOGIC SUITABILITY RANKING FOR WASTE DISPOSAL

Formations with highest probability of developing a safe storage facility
for hazardous waste:

Formation

Pierre Shale - eastern Colorade (includes upper and
lower sections)*

Mancos Shale - northwestern, southwestern Colorado

lewis Formation ~ northwestern, west central
Colorado :

Ban Jose Formation - scuthwestern Colorado

Formations with marginal probability of developing a safe storage facil-
ity for hazardous waste:

Formation
Pierre Formation - middle section, eastern Colorado
Dawsen Arkose — eastern Colorado
laramie Formation ~ east central Colorado
Niébrara Formation -~ southeastern Colorade
Benton Shals - southeastern Ceolorado
Wasatch Formation - northwestern Colorado

Lance Formation — northwestern Colorado

(From Coleorado Department. of Health{3)).

*The site is located on top of this upper section of the Pierre Shale.
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THICK-
NESS

FORMATION teet)

LITHOLOGY DESCRIPTION

r

— Gray to black, silty, lossiliferous, marine shale, weathered
in top 25 feet

Plerre Shale < 4300 s

= Smokey HiHl Shale Member - light to yellowlsh gray, calcareous, fissile

450
Niobrara < shale, with thin Interbedded chalk and bentonite

Formation

==
e e et Fort Hays Limestene Member - Madium to vellowish gray, hard, dense,
M e fonsilfersous limestone w!th jnterbedded medium to dark gray,
_ > e— et e caicarzous chale

iy — Carlile Shale Member - medium to dark gray, noncllcnrcous siltstone
with some interbedded limestone

80 ;%“Gnenhom Limestone Member = yeliowlsh gray limestone and light gray
| e e to biack, flsslle, clayey shale

Benton Group< - R

220 = — Graneros Shale Member -~ dark gray, clayey shale with Interbedded
. brown to gray slitstone

—"D" Sandstone + buff to yellow, medium grained, quartzose sandstone

—Huntaman Shale - gray to black, fisslie, madne shale, with interbedded
dark gray to brown, fine grained, poorly sorted bloturbated, quartz-
poor sandstone

~"4" Sandetone - white, very fine to fine grained, falrly well sorted,
quarizose sendstone

Dakota Group
130

e

Note: Data generalized ‘from the.rcvlew of approx{mately' fifty
electric logs and a review of pertinent U.S.G.S, literature.

GENERALIZED SITE STRATIGRAPHIC SECTION JobNo: 1-2543-3233

e i

— - ] Date: 12/8/80
( FOX } Cons"'_fm.g Engineers and Geologists Figure 5.4.5
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Limestone is yellowish gray limestone with light gray to black, fissile
clayey, shale, approximately 80 feet thick. The bottom 220 feet of the
Benton Group is the Grameros Shale, a dark gray, clayey shale with inter-

bedded brown to gray siltstone.

The Dakota CGroup underlies the Benton Group. Below the site the upper
"D" Sandstone of the Dakota CGroup is approximately 10 feet thick and
congists of buff to yellow, medium grained quartzose sandstone. Approx-—

imately 40 feet of Huntsman Shale separates the "D" and "J” Sandstone.

0il wells have been drilled im the area to the D" and "J" Sandstones of
the Dakeota Group., The Niebrara chalk has produced natural gas, but the
chalk is not known to contain natural gas at the site. No other economic

minerals are known to exist beneath the site.

Ne evidence of faulting was observed at or near the site. The site is an
érea of low seismicity., Algermissen and Perking(7) have mapped the re-
gion as having maximum probable acceleration of less than.ﬁz of gravity
(Modified Mercalli Intensity IV). This is sufficiently low that seismlc

shaking of structures should be of less importance than wind shaking.

5,4.3 Subsoil Conditions

The area referred to as the general site is shown oanigure 5.4.7. 1t is
the entire area within Sections 21, 22, 2%, 23, 26, 27, 34, 35, and 36,
Tovmship 3 South, Range 57 West, in Adams County, Colorado. Data from
seven borings (CCl through CC7) were collected from this area to provide
an indication of general subsoil conditiomns. Upon completion of the gen-
eral site characterization effort, a more concentrated subsoil investiga-—

tion was conducted in Secticns 25 and 36 (refer to Figure 5.4.8). All of
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the subsoil data collected for these evaluations were obtained from field
and laboratory investigations. The field methodology employed is des-—

cribed below.

5.4.3.1 Fisld Methods

504.3.1.1 Test Boring'Program

The test boring program consisted of the 46 borings illustrated in
Figures 5.4.7 and 5.4.8. The test boring designations are assipned as
follows:

Borings CCl through CC7

Borings CCl through CC7 were drilled to provide subsoll information for
the area described above as the general site. With the exception of
boring CCl, these holes were drilled to a depth of approximately 30 feet
with 6~inch diameter hollow stem auvgers and then continucusly cored to
their total depth. Boring CCl1 was drilled with a combination of rotary
and coring techniques. Fach of these borings is now completely sealed
with a very thick bentonite slurry mixture. The logs of these borings
are presented in Appendix G.

Borings Al through G4

Borings Al through G4 were drilled at the nodes of a grid (see Figure
5.4.8) to generate detailed subsurface information in Sections 25 and 36
and more specifically the initial construction area. These borings were
drilled with 4-inch diameter continuous flight solid augers. Soil and/or
bedrock sampling was conducted with a 2-inch diameter modified California
Barrel Sampler. Upon completion of drilling, each of these borings was
sealed with a mixture containing 25% sand and 75% dry bentonite.

Borings MWl through MW$

Borings MW through MW9 were drilled at locatiomns which could later serve
as monitoring wells to be used to characterize existing water quality and
for groundwater monitoring during the operation and post-closure period.
These borings were drilled with é~inch diameter hollow stem continuous
flight augers. Soils and/or bedrock samples were collected with a 2=-inch
modified California Barrel Sampler. Upon completion of drilling, each of
these borings was cased with 3-inch diameter slotted, polyvinyl chloride
(PVC) pipe with threaded couples, and sandpacked with filter sand. The
logs for these borings, as well as those for borings Al through G4, are
presented in Figures 5.4.9 and 5.4.10.
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Borings WW1 and WW2

Borings WW1 and WW2 were drilled to collect deep (500 feet) geological
and geohydrological informationh about the site. These borings were
drilled and completed as 500 foot deep water wells. The upper 100 feet
of each well is cased with 8-5/8 inch steel casing cemented to the sur-
face. FEach well is cased for its full lenmgth with 4-Inch diameter PVC
pipe. The pipe is slotted and sandpacked below 100 feet. The logs for
these borings are presented In Appendix G.

All the borings, with the exception of WWl and WW2, were drilled with a
CME 55 or CME 75 drilling rig. Borings WWl and WW2 were drilled with a

Speed Star water well drilling rig.

5.4.3.1.2 Seismic Refraction Investigation

A seismic refraction investigation was conducted on portioms of the
drilling grid to generate velocity profiles between boreholes. The in-
vestigation was conducted with a 12-channel Geometrics seismograph.
Standard refraction seismié techniques were used. The resultant seismic

profiles are presented in Figure 5.4.11.

5.4.3.1.3' In-situ Permeabllity Testing

Two types of inw-situ permeability tests were conducted for this project:
constant head stand pipe permeability tests, and packer type injection

permeability tests.

Due to the extreme depth of the water table at the site and the require-
ment for permeabllity data near the surface, the tests were conducted

above the water table in unsaturated material.

The constant head stand pipe permeability tests were conducted by drill-
ing a 6-inch diameter drill hole to the test depth desired. Six—inch
diameter solid PVC casing was then installed in the boring. After the
casing was installed, water was added to the casing until full and allow-

ed to stand for a minimum of 24 hours. This procedure was used to allow
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the test zone below the bottom of the casing to develop a nearly satu-
rated condition. Upon completion of the test zome saturation period, a

counstant head permeability test was conducted in the stand pipe. The lo-~

cations of these tests were indicated in Figure 5.4.8, Test rasults are

summarized in Table 5.4.2.

The packer type injection tests were conducted in bore holes. These were
performed by isolating a section of the bore hole with inflatable rubber
packers and injecting water between them at a conséanf pressure head.

The tests were conducted for a period of approximately 30 minutes. The
length of the bore hole test section was generally on the order of tens
of feet. Packef type permeability tests were conducted for this project
to determine the.affect of secondary porosity (fracturing) on the overall
mass permeability. When fracturing does exist, zone permeabilities are
calculated to be higher than localized permeabilities measured by other.
methods. The packer test results generally indicate that this is the
case in the weathered shale. Below the weathered shale, the éhale is
essentially impervicus. Packer permeability'test sections are indicated
on the boring logs, and a summary of the packer permeability test results

is presented in Tables 5.4.3 and 5.4.4.

5.4.,3.2 Laboratory Investigation Methods

Upon completfon of the field investigation, all soil and bedrock samples
obtained duriﬁg the drilling and sampling operations were returned to the
F. M. Fox & Associates®' Denver laboratory. The soil samples were then
carefully ope;ed, cataloged, and classified. Inspection of the samples
followed the procedures outlined in ASTM D-2488, Standard_Recommended

Practice for Description of Soil (Visual-Manual Procedure}. The number
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TABLE 5.4,2
FIELD PERMEABILITY TEST RESULTS

Standpipe Test

Depth Unified Classification  Vertical Permeability
Hole No. (feet) and Group No. _ {em. /sec,)
Fi-1A 19 (CL~CH) - Group I 1.0 x 1077
FH-1B 29 CLAYSTONE -~ Group II 5.0 x 1075
FH~2A 19 (CL-CH) - Group I o 2.3 x 1077
FH~2B 29 CLAYSTONE - Group II 6.4 x 1070
FH-3A 19 (CL-CH) -~ Grouwp I 4.2 x 1078
FH~3B 29 CLAYSTONE - Group II 1.6 x 1077
FH-4 4 (CL to CL-ML) - Group I 2.3 x 107/
FE-5 4 (CL to CL-ML) - Group I 3.9 x 10"7
FH~6A 19 (CL-CH) ~ Group I 2.3 % 1078
FH-6B8 29 CLAYSTONE - Group II S 5.1x 10'8
FH-7A 19 (CL-GH) - Group I 1.2 x 1077
FH~7B 29 CLAYSTONE ~ Group II 3.3 x 1072
FH-8A" 19 CLAYSTONE - Group II 6.9 x 1073
FH-8B 29 CLAYSTONE - Group II 6.2 x 10'8
FH-9A 19 CLAYSTONE - Group II 1.1 x 1077
FH-SB 30 CLAYSTONE - Group II 8.3 x 10°°
FH-104A 19 CLAYSTONE - Group II - 1.4 x 1077
FE-10B 29 " CLAYSTONE - Group II 1.1 x 1077
FH-11A 19 CLAYSTONE ~ Group II 6.8 x 1078
FH-11B 29 CLAYSTONE - Group II 3.2 x 1070
FH-12A 19 CLAYSTONE - Group II . 3.5 x 1070
FH-12B 29 CLAYSTONE - Group If 1.3 x 1077
FH-13A 19 CLAYSTONE ~ Group II 2.0 x 107°
FH-13A 29 CLAYSTONE - Group II 1.7 x 1078
FH-14A 19 CLAYSTONE - Group II 8.9 x 107°
FH-14B 29 CLAYSTONE - Group II 1.1 x 1070
FH-15A 19 CLAYSTONE - Group II 1.0 x 107/
FH-158 29 CLAYSTONE ~ Group IX 1.8 x 1077
FH-164 i9 CLAYSTONE ~ Group T1I 8.0 x 1675
FH-16B 29 CLAYSTONE - Group IT 9.6 x 107>
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Hole No.

cc #3
cc #4
CC #5
cC #6
cc #7

cc #7

TABLE 5.4.3

FIELD PERMEABILITY TEST RESULTS

- Packer Type Test

Depth Unified Classification Horizontal Permeability
{feet) and Group No. {cm. /sec.)
134-200 SHALE - Group TII 8.6 X 1078
148~200 SHALE -~ Group IIT No Flow
148-200 SHALE - Group III 1.4 x 1077
145-202 SHALE -~ Group III 3.0 x 1077
40-72 CLAYSTONE - Group IT 2.2 x 1077
145-~200 SHALE -~ Group TII No Flow
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Hole No.

A2
B1
B2

B3 |

a
c2
C4
D1
D2

D3

E2
E3
E4
E4
Fl
FL
F2
F3
Gl
Gl
G2

G3

TABLE 5.4.4

FIELD PERMEABILITY TEST RESULTS

Depth Unified Classification Packer Type Test
(feet) and Group No. Horizontal Permeability .
' ' . {cm. /sec.)
85-99 CLAYSTONE - Group II _ 6.6x10"°
85-99 CLAYSTONE - Group LI 2.2x107%
13-19 (CL-CH) - Group T - 9.5x107°
85-99 CLAYSTONE ~ Group II | 5.0x107°
35-49.5  CLAYSTONE - Group II 6.0x107>
85-99 CLAYSTONE - Group II 5.1x107°
85-99 CLAYSTONE - Group II 2.dx10"5
15-19.5 CLAYSTONE - Group II 4.6x107°
35-49.5 CLAYSTONE ~ Group II l.éxlO—é
85-99 CLAYSTONE - Group II | 1.0x107°
25-49.3 CLAYSTONE - Group TI 2.1x10'4.
55-99.3 CLAYSTONE ~ Group IT 7.6x10"°
16-25.5 (SC-SM) - Group I 5.1x10™7
3-8 (CL to ML-CL) - Group I 1.5x107°
84-99.5 CLAYSTONE - Group II 2,510
13-19.5 (CL-CH) - Group I - 2.4x10"%
83-99 CLAYSTONE - Group II 3.2x107%
g-19 {CL-CH) - Group I . l.l:»cl(}“.5
85-99.5 CLAYSTONE ~ Group II’ 8.7x107°
16-24 CLAYSTONE - Group II 3.1x107°
90-118 CLAYSTONE - Group II 4.0x107°
104-119 | CLAYSTONE - Group II 6.6x107°
25-39 CLAYSTONE — Group II 2.5%107°
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of specific tests, the test types, and appropriate ASTM designations were

as follows:

‘ No. of Tests AS'TM Test
Type of Tests Conducted Designation
Dry Density Determination 53 D2937
Natural Moisture Content Determination 57 D2216
Atterburg Limits 63 D423 & D424
Mechanical Analysis 51 D422
Hydrometer Analysis 13 D422
Consolidation 11 D2435
Unconfined Compressive Strength 5 DZ?166
Specific Gravity 11 D854
Undisturbed Constant Head Permeability 3 D2434
Remolded Conmstant Head Triaxial Compression 6 D2850 -

Permeability

Cation-Exchange Capacity K. None

The testing data obtained during the laboratery Investigatiom are pre-
sented in Appendix G. The laboratory permeability test results were

verified by the University of Colorado Soills Laboratory.

5¢4.3.3 Results of Subsecil Condition Investigation

The results indicate that subsoil cenditions acreoss the proceséing/dis—
posal area are very well.suited for a waste facility. They are generally
uniform‘in areal distribution but vary with depth. The subsoils across
the site can generally be divided into three major groups of similar
physical characteristics. These groups are indicated in Figure 5.4.12
and are described below:

Group I

S0ils from the surface down to 11 to 38 feet consist of slightly silty to
very silty clays. The clay content, moisture content, and dry density

generally increase with depth, and in most borings claystone fragments

were noted in the lower portions of this unit. ZLaboratory testing indi-
cates a liquid limit range of 19% to 637% and a plasticity index range of
4 to 42, with 56.4% to 98.27 by weight passing the #200 mesh sieve. The
speclfic gravity of this material ranges between 2.6l and 2.78. In-situ
permeability testing indicates very low natural permeability values with
the mean being 2 x 10 = cm/sec. pH values range from 7.9 to 8.2. Based
on the cation-exchange capacity values (See Appendix G) and the geologic
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environment, the clays appear to be an illite. No x-ray defraction or
differential thermal analyses were conducted on the clays.

Based on the laboratory results, approximately 90% of the above described
Group 1 soils, when compacted to 95% of Modifled Procter maximum dry
density (ASTM D-1557), will provide -3 suitable liner material with a
permeability in the range of 1 x 10 cm/sec.

In approximately 20% of the borings, this material Is underlain by a
generally thin unit of silty, clayey sand. Borings that encountered this
material are generally located in the small drainages such as in the
southeast corner of Section 36.

Group 1I

Below the Group I clays is from 25 to 84 feet of weathered shale. This
material is generally fractured. In most cases, the fractures contain
gypsun deposits. The fracture density decreases with depth. The wea-
thered shale is yellow-brown to dark gray in celor. Laboratory testing
indicates that natural meisture contents range from 8.7% to 22.8%, and
dry densities range from 91 to 124 pounds per cubic foot. The material
has a liquid limit range of 39 to 83 and a plasticity index range of 15
to 53, with 96% to 100% paseing the #200 mesh sieve. Thls material will
experience volume Increases when wetted. Short duration (30 minutes)
field permeability testing indicates initial natural permeability values
in the 10 | cm/sec. range. Longer term testing (two to four days) indi-
cates an extreme reduction in permeability due to material expansion.
Thg7long term permeability valuve for this material is approximately 1 x
16 ° cm/sec.

Group 11 materials were not permeadbility tested in a remolded compacted
state; however, based on the physical characteristics of the material, it
can be expected to meet or exceed the requirements as a compacted liner
material.

Group III

This material consists of unweathered Pierre Shale and is first encoun-—
tered at depths ranging from 59 to 102 feet below the surface except in
test holes Gl, G2, and G3 which are ocutside the processing/disposal area.
The material has approximately the same engineering characteristics as
the weathered shale, except it is not generally fractured. Permeability
tests near the surface of the unweathered shale range between a high of

1.4 x 10 ' em/sec. and a low of "completely impervious” (mc flow could be
Anduced).

Correlation between the boring logs and the seilsmic layers was not exact,
due to the nature of the seismic method and the gradatiod changes in
lithology encountered at the site. The contact between the weathered

claystone and the hard shale at the site is gradationél. "layer 2" in
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the seismic profiles, presented in Figure 5.4.11, may be thought of as
the subweathered layer and has a velocity generally from four to five
times higher than the weathered surficial materials. It is above the

fresh unweathered bedrock. The fresh unweathered bedrock layer has been
identified from visual inspectlon of the core and auger samples. The
value of the seismic work is that it demonstrates the lateral consistency

of the subsurface materials.,

5+4.4 Groundwater Conditions

5+4.4.1 Reglonal

The principal aquifers of the eastern Denver basin are the Pliocene
QOgallala Formation and Recent unconsolidated alluvial sand and gravel in
the major river drainages. In.the Denver metropolitan area, the prin-
cipal aquifers afe the sandstones and conglomerates of the Fox Hills
Sandstone, the Arapahoe and Denver Formations, and the Dawson Arkose.
Sandstones of the Dakota Group are aquifers south of the Arkansas giver.
North of that river, the Dakota sandstones contain saline water and are

ma jor oil objectives.

Figure 5.4.3 {presented earlier) is a generalized geclogic map, and.Fig—
ure 5.4.4 {(also presented earlier) Is an east-west cross section showing
stratigraphic relationships. Theée figures show the relationship of the
disposal site to the major aquifers of the area. Tﬁe aguifers uged as
domestic supplies in the Denver metropolitan area are recharged in the
western part of the Denver basin. Because the site is located east of
these exposures and west of the Ogallala exposures on the eastern flank
of the basin; it is in an ideal area where runcff and infiltration do not

directly recharge these aquifers.
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5.4.4.2 Site Specific

No major groundwater aguifers wunderlie the site, nor are any exposed at
the surface; however, due to the very low permeability of the Plerre

Shale, perched water tables typically occur in alluvial fill in drainage

swales.

Perched water tables were encountered during boring operations in sandy
alluvial materials within surface dralnages near the site. Recharge to
these areas comes from vertical infiltration in the immediate drainage
area. Recharge amounts are dependent upon degree of slope and the shal-
low material permeabilities. Groundwater of this type was encountered in
four borings at'depths ranging between 35.7 and 45 feet, as illustrated
in Figufe 5.4.10., The Colorado.State Engineers Office confirmed that
shallow water exists within some drainages in the area, but indicated
that preduction ratés are very low. The chemical quality of the perched

water is discussed in Section 5.6.

Examination of the well permit records at the GColorado State Engineers
Cffice showed a maximum well yileld of 5.0 gallons per minute within a one
mile radius of the site. Maximum depth of production from these wells
was 30 feet. The wells of the maximum yield typically supply single
residences with drinking water. Figure 5.4.13 illustrates actual loca-
tions of these and other wells within a ten mile radius of the nine
section parcel of land. The nearest reslidential well In use is over one

mile from the active portion of the site.

A minor amount of deep groundwater exists at the site in the Pilerre Shale
bedrock. Groundwater of this type was encountered in the two deep bor-—

ings (WW1 and WW2) at depths of 182 and 99 feet, both corresponding to an
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elevation of about 4,700 feet. Pumping tests in these two deep wells
indicated nearly dry conditions in the Plerre Shale., Assuming long-term
recharge rates to be similar to the observed short~-term (48 hours) re-
charge rates, the estimated production rate is approximately (.16 galions
per minute. This rate is considerably less than that requifed by a
single residence. These results indicate essentially dry well condi-
tions. The Colorado State Engimneers Office indicated that no water is
prodhced in domestically useable quantities from Pierre Shaie in the

vicinity of the site.

5.4.5 Summary and Conclusdions

A detailed geological and hydrogeological site characterlzation study was
conducted east of Denver at the site of the Highway 36 Land Development
Company chemical waste treatment/solidification andldisposal facility.
The results of this analysis show the site to be within the best geo-
logical and hydrogeological enviromment of the Denver basin for such a
facility. This conclusion is based upon the following findings:

o the site is located over an extreme thickness (4,300 feet) of
non-fractured impervious shale; :

o the site is not located over any majof aquifers:

0 the site is not In an area that contributes to recharge of any
major aquifer;: '

0 the surficial materials are generally of low permeability and,
when densified, are well suited for use as impervious liner
materials;

o groundwater exists only Iin sands of adjacent surface drainages
{perched) and to 2 very minor extent in the Plerre Shale below a
mean sea level elevation of about 4,700 feet (i.e., from 130 to
200 feet below the surface of the site);

o the site ig in an area of extremely low seiSmicify.
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5.5 TOPOGRAPHY AND SURFACE DRAINAGE

5.5.1 Topography
The study area is characterized by broadly rolling topography. Small

crecks in the vicinity are in relatively wide_flat areas. As can be seen
in Figures 5.5.1 and 5.5.2, the project site (l.e, the two quarter-sec-
tions within Sections 25 and 36) is drained by a triButary to Beaver
Creek on the east and Wetzel Creek to the west. Beaver Creek and Wetzel
Creek are ephemeral in nature and are composed of highly erodible clay-
loam soils- In the undeveloped portions of the drainage basins, the

ground cover is predominantly native grassland.

Algo illustrated in Figure 5.5.1 are the varicus dralnage basins (areas A

through F} of the project site. The project site is well drained with
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iittle rainfall run-on. Consequently, of primary concern is the guantity
of runoff from the project site. The surface slope of the project site

ranges from flat to about 6%.

5.5.2 Surface Runoff

A hydrological analysis was carried out to estimate the rate and quantity
of rainfail runoff from the project site for a variety of rainfall con-
ditions. Because of the simplicity of the study area, the Rational
Method was used to compute the 10-year and 100-year peak surface runoff
discharges from the project site. For this analysis, it was assumed that

the project site would be bermed so that site run~on would be zerc.

The Rational Method is based on the formula 0 = CIA, where:
¢ = the maximm rate of runoff in cubic feet per second {cfs)
C = rainfall runoff coefficient

I = rainfall intensity in inches per hour for a given frequency
storm

A = area of project site drainage basin in acres

Values of the rainfall runoff coefficient, C, used in this study were
derived from the Soil Survey of Adams County, Colorado(l) and thé Drain-
age Criteria Manual(2). The runoff coefflcients were determined to be
0.15 for a 10-year storm and 0.19 for a 100-year storm. The rainféll
intensity data presented 1in Figures 3.5.3 and 5.5.4 were obtaiged from a

precipitation-frequency atlas(3).

Ag can be seen in Figure 5.5.4, the rainfall depths for a 10-year, 24-
hour maximum and a 100-year, 24-hour maximum rainfall are approximately
2.8 inches and 4.2 inches, respectively. These depths of rainfall were

used to estimate the maximum volume of runoff from the project site.
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The maximum rates of rainfall runoff for the 10~ and 100-year recurrance
intervals were calculated by estimaring the "time of concentration" TE,
for the respective drainage basins and using the corresponding intensi-

ties illustrated in Figure 5.5.3. The results of the analyses are sum-

marized in Tables 5.5.1 and 5.35.2.

553 Flood Plain Analysis

The .project site is located on a rise with runoff flowing to the
northwest into Wetzel Creek and to the southeast.into Beavef Creek.

Above the confluénce with Wetzel Creek, Beaver Creek flows northerly from
its sopurce through Elbert, Arapahoe, Adams, and Washington Counties. The
Wetzel Creek drainage area is approximately 48 square miles while the
Beaver Creek drainage {above the confluence with Wetzel Creek) is about
217 square miles as shown in Figure 5.5.5. There are no active gaging

stations located on Beaver Creek cor 1ts tributsries.

Because there are no completed or on-going flood studles available for
Beaver Creek, a hydrological study was conducted to establish the Beaver
Creek flood plain and verify that the project site did not lie within it.
The investigation utilized a mathematical model developed by the Colorado
Water Conservation Board in cooperation with the U. S. Geclogical Survey.
The model was derived by applying a Log-Pearson Type III statistical

analysis to historical gaging station data(4)}.

For the statistical analysis, the state was divided into several regions
of similar topographical conditions. The Beaver Creek drainage area is
located in the central portion of the Plains Region. The Plains Region

includes all of the Front Range up to an elevation of 7,500 feet above

sea level.
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TABLE 5.3.1
PEAK RATES OF RUNOFF FROM PROCJECT SITE

1. 10-Year, 24-Hour Rainfall

Peak
T I A Discharge (Q)
Basin (Min%tes) c . {In. /Hr.) {Acres) ' {efs)
A 36.0 .15 3.6 113 61
‘B 16. 0 0. 15 8.2 13 16
Cc 8.3 0.15 8.8 44 58
D 36.9 0. 15 3.5 125 66
E 20.7 0.15 5.3 35 28
F 5.0 0,15 10,8 2 3
2. 100-Year, 24-Hour Rainfall
Peak
T I A _ Discharge (Q)
Basin  (Minttes)  C  (In./Hr.)  (Acres) (cfe)
A 36.0 0,19 5.2 113 112
B 10,0 .19 11. 8 13 29
c 8.3 0.19 12,8 44 107
D 36.9 0.19 3.1 125 121
E 20.7 C.19 7.7 35 51
F 5.0 0.19 15.6 2 6

Note: The acreage, A, refers to the number of acres within the project
site (i.e., the two quarter-sections) for the respective drainage
basins defined in Figure 5.5.1.
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TABLE 35.5.2

VOLUMES OF RUNOFF FROM PROJECT SITE

1. 10-Year, 24-Hour Rainfall

I . . A .V
Basin C (Inches) (Acres) (Million Gallons)
A 0.15 2. 8 113 1.29
B 0.15 2.8 13 0.15
C 0. 15 2.8 44 0. 50
b 0.15 2.8 125 1.43
E 0.15 2.8 35 0. 40
F G.15 2.8 2 _ 0.20

Total = 3.97

2. 100~Year, 24~Hour Rainfall

A 0.19 4,2 113 2+ 45
B .19 4.2 13 - .28
Y 0. 19 4,2 4 0.95
D 0.19 4.2 125 2.71
E 0. 19 4.2 35 0.76
F 0.19 be 2 2 0.04

Total = 7.19

3. Annual Average

A 0. 15 14 113 64 44
B 0.15 14 13 0.74
C 0. 15 14 &4 2. 351
D 0.15 14 125 7.13
E G. 15 14 ' 35 2. 00
F 6.15 14 2 0.11

—_—

Total = 18.93

4. Minlmum & Maximtm Annual Averages.(QO Percentile Values){3}

A 0.15 8-20 ; 113 : 3.68-9. 20
B 0.15 8-20 13 0.42-1.00
C Q.15 8-20 44 1.43-3.58
D “0.15 8-20 125 4.07-10.18
B 0. 15 "8-20 35 1.14-2.85
F 0.15 8=-20 2 0.07-06.16

Total = 10.81~26.97
Note: The acreage, A, refers to the number of acres within the project
site (i.e., the two quarter-sections) for the respective drainage
basins defined in Figure 5.5.1.
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The znalysis correlated available gaging data to drainage area, mean
annual precipitation, basin slope, and stream bed slope, to develop a
mathematical model which describes 100-year flood conditions in ungaged
basins of similar topography. The general form of the mathematical model
employed was as follows!: '

B B

Y = AXI 1 X 9

Where: Y = flood condition

2

bt
i}

192 ‘drainage baéin characteristics
Bl,2 = respective coorelation exponent

A

proportionality constant

The analysis revealed the 100-year flood depth in the Plains Reglon was
best predicted on the basls of the stream bed slope alone, in accordance
with the feollowing equation:
| D100 = 58,3 S,
where: DIOO = 10Q-year flood depth in feet

SS = Stream bed slope ir feet per mile

As required in the methodology(4), stream bed slopes were calculated at
the lower_most proint in the drainage area by determiming the quotient of
up and down stream contour differences and the length between these con-
tours. For the case at hand, this was at the confluence of Wetzel and
Beaver Creeks. The above relationship was then used teo calculate the
100-year flood depth:

_ difference in contours

Se " Tength between contours
_ 4,600 ft. - 4,580 fr.  _
- 7.85 miles 7.02 feet/mile
=0.517
P )
thus, DlOO 5.3 SS

~0.517

[}

59.3 (7.02) 21.6 feet
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As Indicated abové, the 100-year flood depth is estimated to be nearly 22
feet above the average stream elevation at the confluence of Wetzel and
Beaver Creeks. To relate this flood depth to the active site, a conser-
vative assumption was made to calculate the flood plain elevation at the
intersection of Beaver Creek and Highway 36 shown on FigureIS.S.S. Given
the existing elevation at this intersection (4,720 feet), and assuming
the same increased fiood depth at that intersection as was calculated for
confluence of Beaver and Wetzel Creeks, a flood elevation of 4,742 would
be encountered. Comparing this elevation to the lowest elevation at the
active site (4,835 in the southeastern corner of the site)}, reveals that
the active site is at least 93 feet abqve the 100-year flood depth of
Beaver Creek. Thus, it is concluded that the site is not subject to

flooding.
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5.6 BASE LINE WATER QUALITY

Extensive analytical testing of a variety of water and soil leachate
samples was conducted so as to establish their background composition.

The procedures and results of this program are summarized below.
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5.6.1 8Selection of Sampling Locations

Groundwater samples were collected from each of five new wells. These
are indicated in Figure 5.6.1 as WW Fo. I, MW 5, MW 9, MW 10, and WW 11.
.These samples provided a first round indication of groundwater quality in

the vicinity of the facility.

An existing abandoned water well at the southeast corner of Sectiom 36
was also sampled. However, the complete series of analyses was not per-
formed on this sample because of obvious contamination resulting from
deterioration of the ﬁéll structure. The results for this sample
(presented subsequently in Table 5.6.8) were not considered typical of

actual groundwater quality and thus were not used in the base line study.

Several field inspections of Wetzel and Beaver Creeks were made in an
attempt to locate surface water for sampling downstream from facility
drainage. However, only dry creek beds were discovered, even as far
north as Interstate 76 {about 37 miles). In lieu of cregk samples, the
stock pond (SWS No. 1}, in Wetzel.Creek was sampled. As can be seen in
Figure 5.6.1, this pond is located to the west and upstream.of the facil-
ity's drainage. This impoundment, which sometimes covers as much as ten.
acres, was much smaller in area and covered with ice at the time of
sampling. fhe analytical results for this sample may be higher than
normal because evaportion'and 1ce formation tend to concentrate the

various dissolved chemicals present.

The only other surface water available at the site during the sampling
program was the oil field brine pond (see Figure 5.6.1) which stores
water recovered from the operating oil production well. This brine pond

was sampled to evaluate its potentlal for contaminating the shallow
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alluvium of the drainage swale which extends to the northwest. It ap-
pears that this pond comntinucusly discharges to the surrounding area;
forming approximately an acre of marsh-like ground between it and the

swale leading toward monitoring well MW 9.

The points at which soil samples were collected are also illusfrated in
F;gnre 5.6.1+ 8Soil Sample No. 1 was collected from the marshy area about
50 yards to the west of the overflow point from the brine pond. 1In order
to evaluate the possible effects of the pond discharge on soil, Soil
Sample No. 2 waé collected upslope about 100 yards north of the pond.
Soi1l Sample No. 2 was collected about 100 vards south of the Phase I

solidification basins.

5.6.2 Sampling and Analytical Methodology

Seven water quality and three soil quality samples were collected and
analyzed over the pefiod of Jansary 22 to January 26, 1981. Tﬁe water
samples collected from the five weils and two ponds were analyzed for 42
parameters carefully selected to characterize the water in terms of the
requirements of 40 CFR 263.92. All analyses were made by Rocky Mountailn
Analytical Laboratory in Denver, Colorado(2). The depth and water table
measurements of the Ffive SampledJWellS are presented in Table 5.6.}1. For
the water sample collected from the abandoned water well, omnly fiﬁe
parameters were measuréd. This was bécause the sample was not considered
to be representative of actual grouﬁdwater, as previbusly expiained.

Each of the three soil samples was analyzed for 16 trace metal and six

organic pesticide parameters.
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TABLE 5.6.1

DEPTH OF SAMPLED WELLS

. Water Depth, Well Head
Well Static Water level, Feet Below Elevation
No. Date Observed Feet above MSL Ground Surface Feet Above MSL
WW ! 1/22/81 4689, 3 180.1 4879. 4
MW 3 1/22/81 4788.8 38.1 5826. ¢
MW 9 1/22/81 4802. 4 © 3%.5 4841.9
MW 10 2/17/81 4788.5 16. 6 4805, 1
MW 11 2/17/81 4774.3 10.7 4785.0

A Yemmerer water samblér was used to collect_surfacé water samples from
about three feet below the surface of the stock pond. Brine pond water
was collected directly into sample bottles from near the surface. At
each soil sample site, five subsamples from the top ten inches were com—
posited in a glass dish and then transferred to a prewashed glass bottle
with 2 teflon lined cap. Groundwater samples weére collected by bailing
each well until three or four casing volumes had béen removed or until it
was dry. After allowing the well to retharge (normally 24-48 hours), the
samples were collected with a stainless steel bailer, poured directly

into prepared sample bottles, and labeled.

All samples were preserved in the field at the time of collection in
accordance with procedures defined by the Federal Register, A0 CFR 136,
December 3 and December 18, 1979. Table 5.6.2 contains a summary of the
methodology and references to the methodology used to analyze the water
and soil samples. The metals analyses for the éoil samples were deter-
mined by leaching the samples for one hour at 20°C in dilute hydrochloric
aﬁd nitric acid (see reference 1 in Table 5.6.2). The results were cal-
culated as the milligrams of leachable metals per dry kilogram of soil.

The organics were extracted in Soxhlet extractors with organic solvents.
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March, 1879.

Federal Register, Volume 44, Number 233, Monday, December 3, 1979,

TABLE 353.6.2
METHODOLOGY USED FOR ANALYTICAL TESTING

"Methods for Chemical Analysis of Water and'Wastes", USEPA, EPA-600/4-79-020,

Method
Referenced Reference

Parameter Method Number Number
Arsenic Furnace AA Method 206.2 {1
Barium Flame AA Method 208.1 (1)
Cadmium Flame AA Method 213.1 (1)
Chromium Flame AA Method 218.1 {1}
Fiuoride Electrode Method 340.2 (1)
Lead Flame AA Method 239.1 (1)
Mercury Flameless AA Method 245.1 {1
Nitrate (as N} Colorimetric Method 352.1 (1)
Selenium Furnace AA Method 270.2 (1
Silver Flame AA Method 272.1 {1
Endrin GC Method 608 (2)
Lindane GC Method 608 (2)
Methoxychlor GC Method 608 2)
Toxaphene GG Method 608 {2}
2,4-D HPLC 3)
2,4,5=TP (Silvex) HPLC _ {3)
Radium Alpha Spectometry Method 705 {4)
Natural Uranium Fluerimeter (3)
Gross Alpha Proportional Countex Method 703 (4)
Gross Beta Proportional Counter Method 703 {4y
Coliform Bacteria Membrane Filter Method 909 {4)
Chloride- Titration Method 325.3 (1)
Iron Flame AA Method 236.1 {1
Manganese Flame AA Method 243.1 {1)
Phenclics Distlllation-Colorimetric Method 420.1 {1}
Sodium Flame Emission Method 273.1 (1)
Sulfate Turbidimetric Method 375.4 (1)
pl Electrode Method 150.1 (1)
Specific Conductance Wheatstone Bridge Method 120.1 {1}
TOC Combustion Infrared Method 415.1 (1)
TOX Dohrman TOX Method 450.1 (1}
Color Platinum~Cobalt Method 110.2 (1)
COoD Titration Method 410.1 (1}
0il & Grease Gravimetric Method 413.1 {1}
Ammonia Electrode Method 350.3 (1)
Magnesium Flame AA Method 242.1 (1)
Zine Tlame aA Method 289.1 {1
Copper Flame AA Method 220.1 (1}
Bickel Flame AA Method 249.1 {1)
Phosphate Colorimetric Method 365.2 (1)
Potassium Flame Emission Method 258.1 (D
Cyanide Distillarion-Colorimetric Method 335.2 (L
1

"Half Hour Determination Method for Chlorophenmoxy Acids and Esters Using Liquid

Chromatography”, Water Assoclates, J22, May, 1978,

4 "Standard Methods for the Examination of Water and Wastewater", l4th Edition American
Public Health Asscciation, 1015 Eighteenth Street, NW, Washington, DC 20036, 1975.

s, Geological Survey,

6

Available from the EPA, Environmental Monitoring & Support Laboratory, Cincinnati,
Ohic. .
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5.6.3 Results and Discussion

The analytical results for the water samples are presented in Tables
5.6.3 through 5.6.6, and those for the soil samples are presented in
Table 5.6.7. The results for the sample from the abandoned water well
are given in Table 5.6.8., For comparison purposes, drinking water stan-

dards are listed in Table 5.6.9.

The EPA National Primary Interim Drinking Water Standards were exceeded
for a number of the trace @etal parameters of the water samples (fable
5.6.10). The EPA standard for cadmium was significantly exceeded for
well MW 9 and slightly exceeded for the four other wells sampled and for
the stock pond. Cadmium is a toxic metal which can-be accunulated in
various body tissues, especially the kidneys and the liverfS). Bowever,
chrenic toxic effects of cadmium from ingestion is rarely encountered.
Assuming that a person consumes between 1.6 and 2 liters of water a day,
cadmium intake from the well of the highest concentration would be only
82 to 102 ug/day. A daily intake of 200 to 500 ug of cadmium signifi-

cantly increases the probability of kidney damage(5).

The EPA standard for chromium was exceeded only for the water sample of
well MW 9 (Table 5.6.10). The levels of chromium that may be taken over
a long-term period without adverse éffects have not been determined.
However, it has been reported that a family of four consumed water with a
hexavalent chromium concentration of 0.45 mg/l for 32 years without any
known 111 effects(6). The concentration of chromium in well MW 9 (0.064

mg/1l) falls well belew this value.
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Parameter

Argenic
Barium
Cadmium

Chromium -

Lead
Mercury
Selenium
Silver
Iron
Menganese
Sodium
Magnesium
Zine
Copper
Nickel
“Potasgsium

Parameter

Endrin
Lindane

Methoxychlor

Toxaphene

2,4-D

2,4,5-TP
(8ilvex)

RESULTS OF SOIL TESTING (JARUARY, 1981)

TABLE 5.6.7

LEACHABLE METALS IN SOIL SAMPLES

(Values Based on Dry Weight of Sample)

Detection
Limit Units Soil #1 Seil #2 8So0il #3
0,11 ng/kg 0.80 0.30 0.83
1 mg/kg 100 100 120
0.05 mg/kg 0.55 0.49 0.47
0.1 mg/kg 8.1 7.8 8.0
0.5 mg/ke 15 14 14
0.002 ng/ke ND* D ND
0.06% ug/kg D ND ¥D
0.10 ng/ke 0.%1 0.28 0.28
0.50 ng/kg 1200 1000 970
0.25 wg/kg 330 340 320
10 mg/kg 1200 250 180
10 ng/kg 2300 2700 2600
0.2 mng/kg 47 42 42
0.3 ng/kg 9.2 3.0 9.0
0.6 ng/kg 11 10 11
10 mg/kg 720 570 570

QRGANTC PARAMETERS FOR SOIL SANMPLES

(Velues Based on Dry Weight of Sample)

Detection
Limit Units Soil #1 Soil #2 Soil #3
0,002 mg/kg WD 0.012 0.006
0.001 mg/kg ND 0.002 ND
0.02 mg/kg D KD ¥D
0.06 mg/kg ND ND KD
0.03 mg/kg ND ND ND
0.03 wg/keg KD Nb ¥D

* Not Detectsble
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TABLE 5.6.8

RESULTS FROM ABANDONED WATER WELL

Parameters Units Results
pH pH Units 8.3
TDS ng/1 2400 .
TOC ng/1 7
Fecal Coliform Colonies/100 ml 0
Nitrate {as N) ng/l : 1.3

Note: OGroundwater depth was measured to be 44.9 feet on February 9, 1981
corresponding to a mean sea level elevation of approximately 4,735
feet .
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TABLE 5.6.9

DRINKING WATER STANDARDS

Parameter Standard Reference No.
Arsenic 0.05 mg/1 (1)
Barium © 1.0 mg/1 @B
Cadmium 0.01 me/l (1)
Chromium 0.05 mg/1 (1)
Fluoride 1.4-2. 4 mg/l (1)
Lead 0.05 mg/1 (1)
Mercury 0. 002 mg/1 (1)
Nitrate (as N). 10,0 mg/1 (1)
Selenium ' 0.01 mg/1 (1)
Silver .05 mg/1 (1)
Endrin 0.0002 mg/1 (1)
Lindane 0.004 mg/1 (1)
Me thoxychlor 0.1 mg/1 (1)
Toxaphene 0.005 mg/1 (1)
2,4-D 0.1 mg/1 (1)
2,4,5-T {Silvex) 0.01 mg/1 (1)
Radium 226 5 pCi/1 (2)
Gross Alpha 15 pCi/1 (2)
Gross Beta 50 pCi/1 (2)
Coliform Bacteria 1 #/100 ml 1)
Chloride 250 mg/1 (3)
Iron 0.3 mg/l (1
Manganese 0. 05 mg/1 (L)
Sulfate 250 mg/1 (3
Color 15 mg/1 (3)
Zinc 5 mg/l (1)
1 mg/l (L)

Copper

References:

1. Federal Register, Volume 40,
Title 40, Part 141.

No. 248, Wednesday, December 24, 1975,

2. Federal Register, Volume &1,
Part 141.

No. 133, Friday, July 9, 1976, Title 40,

3. U.S. Public Bealth Service.
_ Water Standards, 1962. TU.S.

1962. ©Public Health Service Prinking
Public Health Service Publication #9586.
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The EPA  standard for lead was exceeded for all of the sampled wells
except well MW 5 (Table 5.6,10). Lead is a toxic metal which is accum-
ulated in the tissues of man, and with long-term exposure, causes anemla,
kidney damage, and neurologic dysfunction(3}. Eﬁposure of humans to lead
through water is generally too low to cause poisoning. TwolcaSes of lead
poisoning from drinking municipal water containing 2.6 mg/l of lead have
been reported. These levels were much higher than the greatest concen-
traﬁion of lead which was determined during the water sampling program

(0,350 mg/l for well MW 9).

The EPA standard for selenium was only slightly exceeded for the water
samples of wells WW 1 and MW 11 (Table 5.6.10). No adverse effects would
be expected from the concentration of selenium in wells WW 1 and MW 11,

which only slightly exceed the EPA standard.

The EPA standard for iron was exceeded for all the well water samples and
the surface water samples (Table 5.6.10). The EPA standard for irom is
set primarily for esthetlc rather than toxicological purposes(3). Iron
can stain plumbing fixtures and clothes during laundering operations and
can affect the taste of water af levels_ahove'l or 2 ég/l(B,?). Iron
overload in humans from dietary intake is rare. The highest iron concen~
tration which was detected was 22.23 mg/l (well WW 1), as compared to 40

to 80 mg/l in beverages causing known iron overloads(6).

The EPA standard for manganese was exceeded for all the wells sampled and
for the brine pond (Table 5.6.10). As with the case of iron, the EPA
" standard for manganese is set primarily for esthetic rather than

toxicological purpeses(3). Manganese poisoning from ingestion is mot
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common. No adverse health effacts ﬁould be expected from the concentra-
tions of manganese in the wells sampled in.the vicinity of the proposed

waste facility.

The EPA standard for fiuworide {I.4 to 2.4 mg/l) was exceeded only for the
brine pond water sample (3.0 mg/1) (Table 5.6.10). A fluoride concentra-
tion of approximately 1.0 mg/l appears to be the optimum concentration
for the prévention of dental caries without the effects of dental
£luorcsis{8). The fluoride concentration of the water from the brine
.pond, well WW 1, and well MW 9 (3.0, 2.2, and 2.3 mg/1l) significantly

exceaed this optimum concentration for dental health.

The.U. S+ Public Health Service Standard for chloride was exceeded for
wells WW 1 and MW ¢ (Table 5.6.10)., Chloride at concentrations above the
standard of 250 mg/l give an objectionable salty taste to water. How-
ever, concentrations as high as 2,000 mg/l have been shown to have no
adverse effects on man{7). The chloride_concentratioms of wells WW 1 and

MW O are well below this concentration.

The U, S. Public Health Service Standard for sulfate was exceeded for
three of the wells sampled and for the brine pond (Table 5.6.10). High

levels of sulfate in drinking water may have a cathartic effect on humans

(9.

The EPA radiochemical parametersIWere exceeded ont a large number of the
well water samples (Table 5.6.10). The EPA standard for gross alpha was
exceeded for all of the five well water samples (wells WW I, MW 5, MW 9,
MW 10, and MW 11). Indeed, the gross alpha concentration of 1,100 + 400
picocuries per liter (pCi/l) for well MW 9, considerably exceeded the EPA
standard of 15 pCi/l.
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Three wells (WW 1, Hﬁ.g, and MH 10) have gross beta concentrations over
the EPA standards of SO'pCi)l {Table 5.6.10). The gross beta concentra-
tion of 1,200 pCi/l for well MW 9, apain, greatly exceeded thg EPA stan-
dard. The highest values for gross alpha and gross beta concentrations
were found for the water sample of well MW 9. This well aléq contained
the highest concentration of natural uraniem (179 pCi/l compared to the

next highest concentration of 27 pCi/1 for well MW 5).

The EPA standards for the radiochemical pérémeters {gross alpha and gross
beta activity and radium 226) were not exceeded on either of the pond

samples.

The level of radioactive material in the environmenf, which has been
measured for the sampled weils, is only one of several factors required
to defermine radiation dose to individuals. Among these factors are the
types of radiation emmitters present, the distribution of ingested
radicactive materials wifhin the body, and the metabolic pathways of the
radioactive materials. Therefore, the radiation dose which would be
recelved from consumption of water from the wells with high radiochemical
values cannot be determined. However, it can be expected that the high
levels of radiation activity found in several of the wells, especially
well MW 9, could result in radiation dose of sufflcient quantity to cause

potential adverse effects on human health.

The results for the soil samples are reported in Table 5.6.7 on a dry
weight basis. Of all the trace metals tested, all were detected except
for mercury and selenium. Of the pesticides tested, endrin was detected
in two of the soil samples and lindane was detected in one soil sample.

Although not quantified, all of the soil samples contained concentrations
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in the low part per billidn range of p, p' - DDE, a breakdown product qf

DDT. ©DDT was used for many years in agricultural areas.

The presence of these pesticides and pesticide by-products in soil
samples would be of little significance, excépt for the fact that high
levels of organic halogens were also present in all the water samples.
Although none of the well water samples would be judged non-potable on
tﬁe basis of total organic halides alone, a long-term soil accumulation
of pgsticides and pesticide degradation by-products resulting from.agri-

cultural applications seems to be reflected in the local water quality.

The soils sample data showed higher levels of sodium and potassium in the
marshy area (Soil Sample No. 1) than in the other areas sampled. This
was expected because the brine pond routinely overflows towards this

- marshy area.

A strict comparison of the results to the standards indicates that all of
the background water samples failed to meet drinking water standards for
one or more parameters. Cadmium was the most frequently éxcessive, folw~.
lowed by gross alpha, lead, gross beta, selenium, and chromium, in that
order. Based on the specific conductance values, all water tested as
brackish or saline_except that from the stock pond and well MW 10 (which
is downstream from the stock pond). Well MW 10, however, is heavily
mineralized with iron and manganese. The stock.pond_water quality is
only marginally below drinking water standards, i.e., the concentrations
of cadmium and iron were slightly higher than the standards. Because of
concentrétion effects due to evéporation in the pond at the time of sam—
pling, this represents the worst condition as far as water quality is

conicerned.
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The groundﬁater samples from each well seemed to be strongly affected by
localized mineraloéical conditions. It can be concluded from this that
either these aquifers are discontinuous or that groundwater movement is
so slow that local mineralogy is a major contributor to localized ground-
water quality values. The latter case is also consistent with the long
period of time ?equired for the wells to recover after purging (24-48

hours).

5.6+.4 Conclusions

in summary, the groundwater in the vicinity of the facility is of a poor
quality. Because the groundwater zones are either discontinuous or so
slow in movement, the characteristics of tﬂe various groundwaters are
chemically distinct. Further, the contamination that exists probably is
the result of oil well development and from agricultural pesticide use.
The sloﬁ recharge of the wells and the absence of any significant surfaée

water indicate low quantities of groundwater available for use.

5.6.5 References
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5.7 AIR QUALITY AND NOISE

5.7.1 Adr Quality

5.7.1.1 Clean_Air Act

The'féderal Clean Alr Act of 1970 and'subsequent amendments require
aﬁbient air quality standards. These were established in order to pro-
tect public health and welfare from known or anticipated effects of sﬁl-
fur dioxide (802), particulates (TSP}, carbon monoxide (CO0), nitrogen
dioxide (NOz), hydrocgrbons (HC), and ozone (03). The standards for

these pollutants are listed in Table 5.7.1.

5.7.1.2 Attainment Status

In acceordance with the Clean Air Act Amendments of 1977, states are
required to submit to the United States Envirommental Protection Agency a
list identifying those air quality control regions, or portions thereof,
which meet or exceed the national standards or cannot be classified be-
cause of insufficient data. Portions of air quality contrel regions
which are shown by monitored data or alr quality modeling to exceed any
national ambient air quality standard are designated "nonattainﬁent?
areas. The Highway 36 Land Development Project is located in Adams
County Metropolitan Denver Intrastate Air Quality Control Region. Within
this régiﬁn, Adams County is designated “nomattainment” for 03 and ce,

and "better than national standards" for 802, N02, and TSP.
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TABLE 5.7.1

NATIONAL AMBIENT AIR QUALTTY STANDARDS (NAAQS) (1)

: Averaging1 Primary2 ' Secondary3
Pollutant Time Standard Standard
Sulfur Dioxide Annual 80 ug/m3(0.03ppm) ' -
Average 3
24 hr. 365 vg/m” (0.1l4ppm) 3"
3 hr. - 1300 ug/m™ (Q.5ppm)
Suspended Particulate Annual 75 ug/m3 - 60 ug/m3
Matter Geometric
Mean 3 3
24 hr, 260 ug/m’ 150 ug/m
Carbon Monoxide 8 hr. 10 mg/m3(9ppm) Same
1 hr. 40 mg/m3(35ppm) Same
Nitrogen Dioxide Annual ' 100 ug/m3(0.05ppm) - Same
Average .
Hydrocarbons {(cor- 3 hr. 160 ug/m3(0.24ppm) Same
rected for Methane) {(6~9 a.m.)
Ozone 1 hr. 235 ug/m3(0.12ppm)l Same -
Lead 3 Month 1.5 ug/m3 " Same
Average

1 . :
Standards based on other annual average or annual geometric mean are not
to be exceeded.

zPrimary standards ~ set to protect human health,

3Secondary standards - set to protect public welfare.

ug/m3 = microgram per cubic meter
mg/m3 = milligram per cubic meter
ppm = parts per million
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5¢7.1+3 Background Air Quality Data

Of the various air pollutaﬁts listed in Tbble 5.7.1, the one most
relevant to this project Is suspended particulate matter. This is be-
cause of the nature of the reagents employed, e.g., cement kiln dust or
fly ash, for the soldification operatiom, as well as the fugitive dust
emissions that could result from wind erosion Qf overburden stock pile
areas, traffic aiong gravel roads, movement of earth during excavation of
secure disposal cells, and overall constructiﬁn of the proposed facii-

jties.

Because no long~term alr gquality background data were available for the
specific project site, a search was made for existing air quality data
from a point reasonably close to the site that could be repfesentative,
or approximate, of actual background conditions at the site. In accord-
ance with discussions held with the Air Pollutien Control Division of the
Colorade Department of Health, background particulate sampling data from
the Public Service Company of Colorado’s {PSC) power plant at Brush,
Colorado (about 35 miles north of the project site) were utilized. The
1980 data from that location are summarized in Table 5.7.2. The arithme-
tic and geometric means for these data are 82 ug/m3 and 71 ug/mB, re-

spectively.

5.7.1.4 Wind

The open conditions characteristic of the high plainslgenerate conditions
suitable for sustained surface winds. Mean annual wind speed is about 9
miles per hour at Stapleton International Alrport with a range up to 56
miles per hour associated with thunderstorms during spring and fail
months(3). Air flow is mainly from the south and northwest, with south-
erly alr flows prevailing. 7To depict wind data typical of the semifarid
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high plains, wind data have been included for Akrom, Colorado in Figure
5.7.1. Seasonal wind speed data and wind direction data are given for

Denver in Figure 5.7.2 for comparison purposes.

S5.7.2 Noise

Prior to Phase 1 consfruction, the site land use was agricultural. In

addition, an operating oil well and undergrpund pipeline are located on
the site. Existing amblent noise levels, when the surrounding lands are
not being worked by agricultural eﬁuipment, range from 35 to 45 decibels

of equivalent secund level (dBA Ieq){4).

Noise levels from traffic along highways leading to the site may be
affected due to anticipated increased usage. Nolse levels were estimated
for the 1982 traffic patterns projected in Chapter 4. The results are

summarized In Table 5.7.3.

TABIE 5.7.3

ESTIMATED 1982 NOISE LEVELS FOR
SEVERAL HIGHWAYS IN COLORADO

Noise level
Highway & Location (dBA Leq)
I-25 between Colorado Springs & Denver 74
1-70 between Denver and Byers 70
U.8. 36 between Byers & the Site - 67
U. 5. 36 between Last Chance & the Site _ 67
U.S. 36 east of last Chance 67
S+H. 71 north of last Chance 67
S.H. 71 south of Last Chance : 65

The Noise Control Act of 1972 gave the Environmental Protection Agency
the authority to identify items that were excessively loud and to prepare
emission standards for these items. The EPA has identified construction

equipment as a major source of moise. Chapter 8 identifies anticipated
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neise impacts from construction equipment at the site. Typical sound:
levels from several types of construction equipment are given in Table

5. 7. z;.

TABLE 5.7.4
CONSTRUCTION EQUIFMENT SQUND LEVELS{3,6)}

Sound Level (dBA)

Equipment Type at 50 Feet
Of f-Highway Truck 82-93
Bulldozer 70-95
Earthmover 76-95
Motor Grader _ 72~91

5.7.3 References
1. Code of the Federal Regulations, 40 (50), June, 1979.
2. Colorado Department of Health, Ailr Pollution Control Division.

3. MNational Oceanographic and Atmospheric Administration, Local
Climatolegical Data; Denver, Colorade, (197%).

4, Community Noise, Wyle Laboratories for U.S. Office of Noise Abatement
and Control, Washington, D.C. (December 31, 1971).

5. U.S. EPA, "Report to the President and Congress on Noise,” (February,
1972).

6+ T"Highway Construction Noise: Measurement, Prediction, and Mitiga-
tion," U.S. Dept. of Transportation (June, 1976).

5.8 ENVIRONMENTAL INVENTORY

5. 8.1 Climate

5.8 1.1 Regional Characteristies

The climate of the study area and vieinity is continental steppe, typical
of the semiarid high plains. The area i3 characterized by cold winters,
hot summer days, cool summer nights, abundant sunshine, Iow relative

humidity, and low but highly variable precipitation. Most precipitation
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falls during the late spring and summer as thunderstorms, but periodic~
ally spring rains fail, resulting in droughts. The climate is modified
somewhat by the Rocky Mountains to the west(l), Figure 5.8.1 depicts the

study area and viecinity.

5.8.1.2 Temperature and Growing Season

The average annual temperature is near 50°F, with relatively wide ranges
in daily and seasonal temperatures {(Table 5.8.1). BExtremely hot summer
weather or extremely ceold winter weather is generally of short duration

and is followed by more moderate temperature.

The average annual growing season in Adams County is about 150 days, with
the last killing frost occurring in early May and the first killing frost
occurring in late September or early Octodber. The soil temperature is
above 41°F for about 250 days, from April 10th to about Deéember 1Bth (at
20 inches depth). During thé summer months, soll temperature averages
about 70°F, with slightly higher'temperatures on exposed cropland than

areas with grass cover(2).

5.8.1.3 Precipitation, Humidity, and Evapotranspiration

Data collected over long periods indicate that the annual precipitation

for Adams County ranges from 12.5 to 1445 inches{2). The average annual
rainfall at Byers 1is 14.05 inches (Table 5.8.1}. There is considerablel
variability in the amount of precipitation from year to year and between
nearby localities in the same general area, particularly during the

spring and summer months. The average amnual snowfall at Byers is about

46 inches.
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The average relative humidity is 39% during daylight hours and 62% at
night. It is slightly higher in winter than in summer. On the average,

the sun shines 69% of the possible sunlight hours annually.

Evaporation and transpiration moisture loss from soils exceeds precipita-
tion from June 15th to the early part of November. During this period,
the moisture supply on the upper 3 to 12 inches of the soll is depleted
below the wilting point and piants must depend on summer rainfall for
-additional growth. The normal annual Class A pan evaporation is about 65
inches per vear{3). The mean annual lake evaporation is about 55 inches
per vear, about 74% of which occurs between the months of May and Ccto-
ber, as shown in Table 5.8.2(4). Lake evaporation, rather than pan

evaporation, is considered to be the best estimate of evaporation that

would occur, for example, on surface impoundments and holding ponds.

TABLE 5.8.2
LAKE EVAPORATION FOR DENVER, COLORADO(4)

Mean Monthly Value

Month {Inches)
January 1.6
February : 1.8
March 2.5
April 3.7
May 5.0
June : 7ed
July 8.8
August ' 8.4
September 6.7
October 4.6
November . 3.0
December : _1;2
TOTAL ANNUAL LAKE EVAPORATION 55. 4
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5.8.2 XNatural Ecosystems

5.8 2.1 Natural Vegetation

Natural vegetation covers approximate;y 2% of the study area. Most of
this vegetation consists of native grassland. This grassland cover is
almost entirely restricted to the narrow stream valley of Wetzel Creek
and its tributaries, with most of the rolling upland areas in winter

wheat cropland. Numerous forbs are associated with the grass speciles,

but few trees or shrubs are present on the site.

Grasslands of this area are referred to as mixed grass prairie. Mid-
grass pralrie species generally predominate on the deeper, more moist
solls of flood plains, while short-grass prairie specles predominate on
the dry upland soils. Common mid-grass species found along Wetzel Creek

include needle and thread grass {Stipa commata), western wheatgrass

(Agropyron Smithii), sand dropseed (Sporobolus cryptendrus), and alkali

sacaton (Sporobolus alrocides).

Short-grass prairle species are found on sgume dry upland areas along the

upper terraces of Wetzel Creek. Dominant grasses include blue grama

{Boutelona gracilis) and buffalo grass (Buchloe dactyloides), with Indian

rice grass (Orysbpsis hymenoides) alsc well represented. Numerous

legumes, composites, and other forbs are found in association with the

short-grass prairie community.

Wetland vegetation is found along an impoundment on Wetzel Creek on the
southwest corner of the site. Water tolerant vegetation growing in this
area includes bullrush (Scirpus spp.), spikerush {Eleocharis sp.), smart-

weeds (Polygonum spp.), cattails (Typha latifolia), and various other
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wetland grasses and sedges. Slightly higher areas around this impound-
ment as well as molst areas along Wetzel Creek support grasses which re~

quire a moist soil including switchgrass (Panicum virgatum) and Canada

ryegrass (Elvmus canadensis).

The stream bed of Wetzel Creek is often dry and lacks vegetative cover in
most places. However, some pbrtions of the stream bed and banks have
been colonized by an assemblage of plants characteristic of disturbed

_areas. Among those present are cocklebur (Zanthium strumarium), Russian

thistle (Kochia scoparia), Amaranthus {Amaranthus sp.), and saltbush

(Atriplex sp.)

5.8.2.2 Wildlife

The Colorade Division of Wildlife has developed and maintains a computer
. data bank on the distribution of wildlife species in the Staté of Colo-
rado. 4s part of the wildlife inventory for this assessment,.a computer-
ized listing of vertebrates was geﬁerated and is included in this report
as requested by the Division of Wildiife (Table 5.8.3). In addition, two

biological reconnaissance visits were made to the site, and a site in-
spection with representatives of the Colorado Division of Wildlife was

also made to supplement the wildlife inventory.

Mixed grass prairie and agriculture fields provide essentially all of the
terrestrial wildlife habitat on the site. Some intermittent aquatic
habitat is provided by Wetzei Creek and several impoundments on this
stream system. The only permanent body of water on the site ié an im—

poundment on Wetzel Creek in the southwest corner of the site.
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WILDLIFE SPECIES EXPECTED IN EASTERN ADAMS COUNTY (6)

Common Neme

Aperican Avocet
Agerican Golden Plover
Asetizan Green—Hinged Teal
haxerican Xestral
Azerican Redstart
Aaerican Robin

Badger

Rairvd's iandpiper

Pald Eagle

Brrn Owl

Barn Swallow

Barrad Tiger Salemender
Belted Kingfimher
Black-and-Hhite Warbler
BMack-Bell iad Plover
Black=-Billad Hegpie
Black-Headad Grosheak
Mack-Teilad Jackrabbit
Black-Tailed Prairvie Tog
Black Tern

Blua-Winged Teal

Blue Grosbeak

Bilue Jay

Bareal Chorus Treg
Brewer's BRlazkbird
Erewar'y Sparrov
Broad-Winged Rawk
Brpwm-Hendad Cowbird
Prowvn Thrashey
Auilfreg

Aullantke

Rurrawing wl

Canads Gacne

Connin's Kinghird
Cagain's Sparrow
Chipping Sparrow
Clay-Colored Sperrow
CILE Swallow

Commoan Crew

{ommon Flicker

Cooman Grackle

Cammon Highehawk
Comman Raven

Lommon Snipe

Comacn Tern

Gommon Yellowthroat
Coyote

Dark-Fyed Junce

Pear Moure

Tnperr Cottontail
Dlekeissel
Double~Created Cormorant
Downy Woodpeciker
Eamtarn Rivebird
Fastern Cottontafl
Eantern Kinghird
Eastarn Short-Horned Lizerd
Eagtern Uood Rat
Eaxntern Yelliow-Beliled Racer
Ferruginoua Hewk

Fox Sparrow

Fox Souirrel

Gadwall

Golden-Crownsd ¥inglet
Giolden Fagle
Grasshopper Sparrow
Greater Yellewlegs
Grest Bloe Haron

Great Harned Ow]

Great Flains Toad
Grean=-Tailed Tovhen
Eiapid Pocket Mouse
Horned lark

Bouse Finch

Houvae Sparcow

House Wren

Killdaer

Lerk Bunting

Lark Sporrow

Lagull Bunting

Least Sandpiper
jaopurd Frog

lesaer Esrless Lirard
Lepser Yellowlegs
Loggerhead Shrike
Ltang~¥{1led Curlew
Long=Billed Dow tehep
Long-Talled Wesrel

TABLE 5.8.3

Recurvirostra americans
Fluvislie dominica

Ahns Erecta

Files mpatrvariue .
getnghlgn roticills
Turdus nigrator Lus

des baxus
Ca dris bafvdil

Haliseerus ieucocephelus
Tyte alba
ﬂlrundo Tustica
I_:uzstoma grinm savorgium
aceryle gloyon

ntoti A varis

Piuvialls sguatarels
Plca pica hudeonis

Pheycticus nelnnoceg t g
Tepus c¥lifornicus

ynomys ludavicianue
hlidonise niger
AnES GL8COTR

Guiraca caerules
Tranocirta stelleri

seudacris trissrinta magulata

Tuphague cvanoraphalus
5 E:egia breward

Butec gistzg:arun
Mplothzue ater
Towostona rufum

anrg cateshiana
Fitusphis neisnoleucus sayl
Athent cunicularia
Erants canadensis
Fyrannus veclfersna
Tsaphils eansintt
rr;ffff'ganer T
Spireiin pallida

T
Petrochelidon pyrrhonota
Torvus bracﬁrhxncﬁna
Eolaptes suratus
Eisca.ﬂ quiscula
Eﬁordz;lgg minor

ToTvug torax rinustus

Capells gallinago

Tern Mrorde

Geothlypis trichan
anis latrans

Jumes anma! []

erem;scua maniculatua
ilagus audohond{

K aaericana
¥ slacrocorax Auritue
Ficoides pubtazens
falia mislia
w!ui agua floridanus

uteo repalie
Facoeretls iliaca
Sclurus niger

B Wtrepera
Reguive serrapa
Aguila chrygsstos

© Aemedramus BAVERRATIE

Tringa salanolevtus
tdea herodian

Bybo vicginianue

Bufo cognetus

Pipile chiorugus
erognatﬁus niapidus
repophile slpestris

Enrgodaeun mexicanun

-Fasserdo mestisus

Troglodytes ssdon
Charadrips vociferus
Eafanongixa nelanpcerys
ondentes grammacus
Pagserina amoens
nridr 13 ninutifln
Fana pi P g!enn
¥olbroskis maculata meculata
Fringa fiavipen
Tahive Yudovicianus
Huteniug amerxicanus
Liznodromus scolophaceus

Mustels frenate
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rannua tyrannud
gr!noscm& dougiseei hrevitestre
eotann floridans
' Toluber

r cnnntri:tor flmviventrin

Seasonal Statye

Likaly Preeder
Aecidental
Accidental
Likely Breeder
Aeeddental
Likely Breeder
Bresding
Higrant
Winter Visiter
Breeding
Breading
Bresding
Accidental
Accidental
Migrant

Likely Rreeder
Likely Breeder
Freeding
Breeding
Migrant
Higrant

- Likely Breeder

Likely Presder
Breading
Likely Rreeder
Tdkaly Arasder
Accidental
likely Breeder
Breeding
Breeding
Ereeding
Bresding
Wintser Vizitor
Likely Bresdar
{dkely Dreedsr
likely Breedsr
Higrant
Breeding
Likely Breeder
Breeding
Breeding
LikWely Brosder
Winter Visiter
Residant
Accidental
Likely PMreeder
Rresding
Winter Visitor
Breeding
Breeding
Breeding
Aocidental
Likaly Rfecder
hocidental
hreading
Likely Rrpeder
Breeding
Brosding
Bresding
Likely Mrepder
Accldental
Breeding
Likely Bracder
Winter Visitor
Likely Breeder
Likely Breeder
Migrant

‘Likely Breeder
Breeding
Araeding
Actidental
Araeding
Likely ®resder
Likely Breeder
Likely Bresder
Mresding
Bresding
likely Breeder
Breading
Likely Breeder
Migrant
Braading
Preeding
Higrant
Likely Breader
Likely Breader
Higrang
Braeding



Fommon Hame

MaehGilliveny's Warbler
Hallard

Marsh Mawk

MeCown'a Longspur
Hississsippi Kite

Hockingbird
Houmtain Blugbird
Hountain Plever
Hourning Tove
Huls Desr
Horthern Grawshoppet House
Horthern (rean Haren
Harthern Lined Sneka
Horvthern Hany-Lined Skink
Northern Oricle
Harthern Pocket Sopher
Rorthern Prairie Lirard
Gpponum
Orchard Oricla
Ord's Rangaroo Axs
Ornete Box Turtle
Pectorsl Sandpiper
Pine Siskin
Pintatl
Plains Hazvest Houss
Plains Hognosad Sneke
Plains Pocket Copher
Plaina Syadefaot
Forcupine
Prairis Falgon?
Preirie Ratilesnake
Teirie Six-Lined Recerunner
Pretrie Vola
Pronghorn
Reccoon
Redhnad
Azd-Eyed Yirso
Red-Hended Woodpecker
Rad-Talled Hawk
Red-Winged Blackdird
Ring-Billed Gull
Ring~Necked Pheasant
Rock Dove
Roek Wren
Rough-Legged Hawk
Rough~¥inged Swaliow
Roddy Tuck
Ruddy Turnatone
Rufouw=Sided Tovhes
Emndhill Crang
Say's Phorbe
‘Seimsor-Tailed Flyeatther
Short-Enrad Oul
$ilky Focket Mouss
Splitary Sandpiper
Song Sparrow
Spotted Sandpiper
Starling
Stiit Randpiper
Sunmer Tanager
Swainson's Hawk
Ewainscn's Thrush
Swift Fox
Thirteen~Lined Sround Squirrel
Tewnsend*s Soliteire
Tree Sparrow
Tree Swallow
- Turkey Yalture
Vaery
Venper Sparrow
Warbling Yiree
Warer Fipir
HWoetern Greba

Hanteyn Bnrvert Mouse
Western ¥inghird
Weptarm Mapsatayge
Vastarn Mesdouiatk
Neptern Milk Enake
¥astern Faintad Turtle
Wastern Flaint Cuztel Snake
Waptern Sindpiper
Wesntern Tanager

Westers Wood Pewee .
White=Crownad Sparrow
White=Faced Jbis
White-Necked Raven
¥hite—Rumped Sandpiper
Whita=Talled Jackrabbis
Willet

Wilson's Phalxrops
Wilsoti's Warbler
¥oodhouan's Tosd
Yellow-Headed Blackbird
Yellow-Runped Warbler
Yellow Warblar

TABLE 5.8.3
(Continued)

Seientlfic Hame

Opprornis toimied
Anas platyihynchoa
Lircus cyanens
Calcarivs meeownil

Ictinld miesiesippiensis
Himus pelyglottos

Sialia cutruco-_d_ﬁ
Charadriva montanue
Zeniida macrours

Ddocoileus hewmionue

Onechomys leucegsater

Sytnrides gtriatus

fropidocionion linestun lineatus

Eumeces mitlvirgntua multiviTgatus

Ictervs galbula
Thamemys talpoldes
celophsrus undulatuy garmand
Didelphis maraupialia

CLETEUS SPUTAuE

Dipodomys ordil

eITapane ornata ornita
Caalidrie melanotos

Tatduells pinus
Anss Acutm

Beithrodontomys montanus
Heterodon nasiced nesicus
Ceonm UFEAT jus
caphiopus Sombifl'm_
Erathizon dorastum

Faleo mexicanus

Crotajus viridis viridis
Cremidophorus saxiineatus
Microtus pohrogastey

Ant{ioca ;n americkoa
roc ED'I'I okdr

Aythys americsns

Yireoa olivaceoy

Felinerpes erythrosephalue
Buteo inuieana_g
Agelaeius phoeniceus

Larus delvarensie

Phagianus colchicus
Columbe livia

Salpinctea obeoletud
Buteo lagopas
Srelpidopteryx ruficellim
fMeyurn tamaicenszie

. Arenaria interprea
Pipilo erythrophihalmua

Grug cenndenals
Sayornis anya
Huscivora forticata
Aglo Elammeus

. Petognathue flavus

Tringa selitaria
Heloapirs melodis
Ackitus macularia
Sturnus vulgarie

Micropalama himantopus
Fivanga rubre

| Buteo avwafneont

Tatharue ustuleta
Yulpes velox

permophilyes tridecemlinsatug
Hyadextes t i
pizellia arbores
ridoprocne bicoler
Cathartes svra

Cathzruas fuscensens
Pobmcates graminsua
Nireo gilvun

Anthus spincletta
Aechusphorve secidentalls

‘Ret:hrodontom){v: megalotie
Tyrannue verticalis

turneils negiecta

Chrynanys picta belld
'rEmnoghtn’hﬁ haydent
Laltdrie maurl .

Pirange ludevicians
Contopus perdidulus
Tenotrichis LeWCOpnryx
FPiegadip thihi
Corvue cryptolaucue
Calidrip fuscicollls

Lapun townsensii
atagt:ogﬁoru 3 Eemipaltetus
teganepus tricelar

¥ilsonia pusflla

Bufy wooshousel woodhoused

Zanthocephalus :antﬁocegﬁaiut

Tendroics coronats
I

Jendrolca patechis
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igtrurum catenatus tergininue

Lappropeltis trisngulum gentilis

Sensnnal Scatuwe

Migrant
Breeding
Likely Rreadar
Bresding
Ronbreeder-Nesting
Seanon Restdent
Likely Breeder
Higrant
Breeding
Meeeding
Areeding
Ereading
Likely Breeder
Breeding
Braeding
Bresding
Breeding
Breeding
Eraeding
Likely dreeder
Iresding
dreeding
Higrant
Winter Vieiter
Likely Breeder
dreeding
breading
Aresding
Breeding
Bresding
Repident
Rrpading
Breeding
dreading
Brreding
Srgading
Accidentsl
Higrant
Braading
Likely Bresder
Braeding
Higrant
Resident
Likely Breeder
Eraeding
Winter Vislter
Likaly Bresder
Accidental
Aceidental
Migrant
Higrant
Brneding
hcoidentel
Winter visitor
Breeding
Migrant
Likely Rreeder
Likely Breeder
Breeding
Migrant
Aceldental
branding
Accldentel
Breeding
Bresding
Winter Vinitor
Winter Viaitor
Migrant
Migrant
Migrant
Bresding
Tikely Breedey
Migrant’
Nonbreeder-Nesting
Segscn Rezident
Breeding
Breesding
Likely Steeder
Likely BEreeder
Breeding
Freading
Areeding
Migrant
Atcidental
Likely Breeder
Winter Visitev
Accldental
Likely Bresder
Accidentza}
Bresding
Higrant
Migrant
Higrant
Preeding
Likely Dreeder
Migrant
Breeding



Principal wildlife associated with the grassland on the site include
various_field songbirds, numerous émall_rodénts, various hawks and owls,
and game animals such as jack rabbits and cottontail rabblts. A prong-
horn antelope population of 200-300 occurs within a five mile radius of
the site, and 109~150 mule deer are present in this same aréa(S). Groups
of these animals undoubtedly range to the site on occasion. Other mam—
mals expected in the area probably include coyote, badger, fox, and rac-—
coon. Game birds occurring om or.in the vicinity of the site include

mourning dove and pheasarnt.

The impoundment on the southwest corner of_the site provides seasonal use
by shorebirds and migratory waterfowl. Since streams in the area are in-
termittent, no fishery rescurce is expected in the afea. The above men~-
tioned impoundment is too small and shallow to sustain a fisheries re-
source. This impoundment is probably subject to freeze out during the

coldest part of the winter,

5.8.2.3 Threatened and Endangered Species

A number of State and/or Federally threatened or endangefed wildlife
species occur in the prairie province of eastern Colorado or have oc-
curred there within historical times (Table 5.8.4). However, there is no
evidence that any of these species presently occur on or in close proxim-
ity to the site. Also, no "essential habitat,” as defined by the Colo-
rado Division of Wildlife and delineated on state maps for each State or
Federally threatened or endanggd species, occurs within the study area
(6). The Colorado Division of Wildlife defines "essential habitat” as
any geographic area that is absolutely necessary for the maintenance and
recovery of g threatened or endangered species and bases the determina-
tion on an evaluation of several habitat factors.
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Since mixed prairie habitat is essentially the only wildlife habitat that
1s present on the site other than Cropland,lonly those State and Feder-—
ally threatened or endangered species dependent on such habitat will be
considered for the purposes of this discussion. Specieg which meet these
criteria for Colorado include the greater prairie chicken, the lesser
prairie chicken, the préirie sharp-tailed grouse, and the black-footed
ferret. Below is a discussion of each of these species and its State and

Federal status.

Greater Prairie Chicken (Tympanuchus cupido pinnatus)
Status: Endangered State of Colorado

Historically, the greater prairie chicken is thought to have occurred’
throughout much of northeastern Colorado. Presently, its' known range in
Colorado is limited to southern Phi]llips and northern Yuma Counties where
about 600 birds are thought to occur. This area is about 75 miles ENE of
the study area.

The greater prairile chicken requires relatively undisturbed tall grass or
mixed grass prairie vegetation for survival(6). To sustain a viable
population, it is thought that at least eight square miles of land use
are required, with at least 50% in grassland. Ideally, the grassland
should be interspersed with cropland and have available surface water.

Lesser Prairie Chicken (Tympanuchus pallidicinctus)

Status: Threatened State of Colorado

The lesser prairie chicken was found historically in southeastern and
east central Colorado on both sides of the Arkansas River, but primarily
south of the river(6). It is thought to have cccurred in both the mixed
prairie and sand sagebrush grassland. Presently, the species Is known
from separate populations in Prowers and Baca Counties about 130 milles
southeast of the study area where it is restricted to sagebrush grassland
interspersed with agricultural areas. The above populations consist of a
total of 350-450 birds.

The limiting factor for the lesser prairie chicken is lack of adequate
nesting and broodrearing habitat. A minimum of eight sections of land
that are at least 50% sand sagebrush grassland should be maintained to
ensure the existence of viable populations. At least 25% of this should
constitute acceptable nesting habltat: tall grass sufficlent to conceal
nesting birds.
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Prairie Sharp-tailed Grouse (Pedioecetes phasianellus jamesii)
Status: Endangered Subspecies State of Colorado

The prairie sharp-tailed grouse is an inhabitant of the ecotone between
prairie and large shrub communities. Historically, it ranged widely
south of the South Platte River in mortheastern and east central Colo-
rado. Presently, a population of 150~300 birds occurs in Elbert and
Douglas Counties, about 60 miles west southwest of the study area.

The best composite habitat for the sharp-tailled grouse consists of the
mixed or tall grass shrub ecotone with light grazing, but some stands of
shrub present without grazing(6). It is thought that to maintain a vi-
able population, a tract of at least eight square miles is desirable with
at least 507% grassland. At least 25% of the remainder should have grass
shrubland cover. :

Black-footed Ferret (Mustela nigripes)

Status: Endangered State of Colorado and Federally

The black-footed ferret is apparently limited by the distribution and
abundance of prairie dogs (Cynomys spp.) upon which it preys almost ex~
clusively. Although probably never common, the species occurred histor-
ically throughout Colorado except in the high mountains. There are no
confirmed sightings of the species in Colorado in recent times, but there
are unverified sightings from Prowers County in the past 13 years(7).

The principal known populations of ferrets occur in South Dakota.

5.8.3 Land Use and Population

5.8.3.1 Population Characteristics

Population trends for Adams County are characterized by demsely populated
urban areas ﬁn the west end of the county, contiguous to the City of Den-
ver, decreasing gradually to the sﬁarsely pbpulated.agricultural region
to the east. Population figures for Adams County for the period 1950f
1980 are shown below. They reflect a steady increase in population, pri-
marily in the urban areas adjacent to Denver.

Adams County Population, 1950-1980 % Change

1950 40,234 _ -
1960 120, 296 198.9 .
1970 185,789 _ Shob
1980 244, 786% 31.8

%Preliminary Census Count
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The population in the urban areés of Adams County accounts for a substan-
tial majority of total county population. As indicated in Table 5.8.5,
these areas have been broken down by incorporated and unincorporated
places. Most show signlificant increases over 1970 counts due to the
movement of the Denver populétion to outlyling suburban commﬁnities, some
of which are in Adams County; and the general propensity of the popula-
tion to migrate to urban areas for increased job opportunities and other

services.

In 1970, the total county population was 185,789, Of this amount,
160,801 people, or 80.6% of the total counéy population, were living in
urban areas. About 25,000 people {13.4%) lived in the rural areas of the
county(8)s From 1970 to 1980, the trend of moving into the urban areas
in the county Increased. This i1s probably the result of increased job
opportunties - in the urban areas. The total population for Adams County
in 1980 increased to 244,786, A totai of 217,935 people, or 89% of total
county population, now reside in the urban areas of Adams County, most of
which are adjacent to the City of Denver. During the same period, rural
population increased in number to 26,851, but decreased as a percentage

of total county population to 11%{9).

Residential housing figures for the county follow the same upward trend
as the populatibn data, as indicated by Table 5.8.5. In 1970, there was
a total of 51,457 hdusing units in the county. This figure jumped by
37,708, or 73.3%, to 89,165 in 1980. The population fof Adams County in-
creased 31.8% during the same period. Average household size for the |

county is 3.1 persons per household(9).
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The average median age in Adams County is 23.7 years. Racial composition
is 97.6% white, 0.8% Negro, and 1.6 percent other races. 350.1% of the
county population i1s male and 49.9% female. Of the total population,
40,87 are under the age of 18 and 4.7% over the age of 65. The age group

18-65 accounts for 54.4% of the total county population(8).

The population in the vicinity of the site is extremely spérce; Based on
the detailed field study results presented in Table 5.8.6 and Figure
5.8.2, there is an estimated total of 247 people living within ten miles
of the nine section property boundaries. This area includes portions of
Adams, Arapahoe, and Washington Counties. There is a total of 95 resi-

dential structures in the area.

TABLE 5.8.6

HOUSING & POPULATION WITHIN 10 MILES OF
NINE SECTION PROPERTY BOUNDARY

Miles from No. of " No. of
Property Houses Occupied Houses Population
0-1 3 1 3
1-2 5 3 12
2-3 8 3 13
3-4 & 1 &
4=5 4 3 12
5-6 14 14 30
6=7 25 21 72
7-8 10 9 20
8-9 12 ' 12 35
9-10 1o 10 _26
Total a5 79 247

5.8.3.2 Regional and Leocal Land Use

Land use in Adams County is primarily agricultural, with some residential
and commercial areas in the urban sections of the county on the south-

western end. A substantial majority of the developed land in Adams
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County ig located in this area. Agricultural land, by far the predomi-
nant land use in the county, is prevalent in the eastern two-thirds of

the county.

The urban areas of Adaﬁs County are located in the western third of the
county. These urban areas are characterized by low to medium density
development in the residential, commercial, and industrial categories.
Commercial and residential uses are most prevalent in the incorporated
areas, with the main industrial uses occurring along the primary highway
routes, f.e., Interstate 25, Interstate 76, and Colorado State Bighway 2.
Land use within the incorporated areas 1s made up of office Suildings,
financial iﬁstitutions, shopping centers, neighborhood service establish-
ments, and various commercial activities, in additioﬁ to the residential
areas. There are also several large residential areas in the unincorpo-

rated urban section of the county.

Land use in the eastefn two-thirds of the county is virtually all agri-
cultural., Bennett and Strasburg are the largest towns in this part of
the county with populations of $39 and 998, respectively. This section
of the county consists primarily of farms and ranches. Adams County oc~—
cuples a total area of approximately 1,230 square miles, or 800,000
acres. Agricultural land use accounts for 755,000 acres of the total
(94%), the majority of this is being utilized for dry land farming, pri-
marily in the north central part of the county. A breakdown of overall

county land use is provided In Table 5.8.7.
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TABLE 5.8.7

ADAMS COUNTY LAND USE (ACRES) -

Winter Wheat and Barley (Dry Land Farming) 360,000
Irrigated Crop Land 155,000
Grazing and Native Grass _ 240,000
Urban Land . 45,000
Total | 800, 000

The primary nonhirrigatéd crops are forage sorghum, barley, and winter
wheat. The primary irrigated crops are barley, corn, alfalfa, sugar

beets, wheat, cats, and rye(10).

Agricultural land use in the eas?ern portion of the county 1s character~
ized by large farms and ranches engaged primarily in the production of
cash crops and livestock. The average farm size for Adams County in 1978
was B70 acres, down from 1,036 acres in 1974(11). Additional information

regarding farming operations are summarized in Tables 5.8.8 and 5.8.%

TABLE 5.8.8

FARMS BY TYPE OF ORGANIZATION, 1978

Individual or Family 639

Partnexrship 108

Corporation 56

Other 0
TABLE 5.8.9

FARM OPERATOR CHARACTERISTICS, 1974 & 1978

1974 1978

Tenure of Operator

Full Cwner _ 356 380

Part Owner 271 262

Tenant 133 161
Average Age of Operator 52.1 50.2
Sex of Operator

Male NA 764

Female NA 39
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Ianﬁ-use in the vicinity of the site is entirely agricultural.. The

cloéest iﬁcorporated town to the site is Bfers (in Arapahoe County) which
is approximately 30 miles to the southwest where State HighWEy 36 inter~
changes with Interstate 70. Byers has a population of 875.. The agricul-
tural landé in thils area is used primarily for grazing and dry ;and farm-

ing.

S 8._30 3 Zoning
The Adams County Zoning Regulations list three types of agricultural dis-
tricts, A-1, A-2, and A-3, Each type allows different phases of agricul-

tural land use, as described below.

A-1:

Exclusively a rural, single famly dwelling district where the minimum lot
area for a home site is dependent on the availability of public water and
sewer facilities and cther necessary utilities and services. Limited
farming uses are permitted including the cultivation of land and the
keeping of a limited amount of animals for individual homeowners use.

A-2:

Land use in this district is for rural subdivisioms of at least 10 acres
in size where adequate provisions are made for internal and external
roads and access, water and sewer facilities, for fire protection and
other emergency services, and for other public services and utilities.
Farming uses are permitted, including the cultivation of land and the
keeping of 2 limited amount of animals.

A=3:

Land in this district is primarily in holdings of at least 35 acres of
dry land or irrigated farming, pasturage, or other related food produc-
tion use.

The entire eastern two-thirds of Adams County is zoned'agricultural,

although the type of agriculture 1s not defined. It is assumed that A-3

zoning applies to the site due to its size.
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5.8.4 Economic Activities

5.8.4.1 Employment

The economic structure of Adams County is predicated on a variety of
industries and occupations. Employment patterns indicate a diverse
economy with predominant trends in several categories. Table 5.8.10
shows the industry of employed persons for Adams County and the State of
Colorado for the years 1970 and 1978. Total county employment in 1970
was 69,284. This figure dropped 14.8% to 60,343 in 1978, The pfedomi-
nant industries in Adams County are manufacturing, which in 1978 repre-
sented 22.7% of the total, construction activiﬁy at 10.4%, wholesale
trade at 9.8%, and eating and drinking places at 7.2%. The State gener-
ally indicates the same downward trends, with a slightly lower volume of
manufacturing and comstruction activity. Wholesale employment for the
State 1g 7.1% of the total, compared with 9.8% for the county. The State
also shows a slightly higher percentage of employment in the eating and

drinking establishments category.

The occupation of employed persons for Adams County and the State of
Colorado 1s shown in Table 5.8.11. These fignres reflect the same types
of trends as the emploﬁment data in Table 5.8.10. Clerical and kindred
workers are the largest occupational employment category for the county,
accognting for 20.5% of total county employment. They are followed by
craftsmen, foremen, and kindred workers at 16,1%, and professional, tech-
nical and kindred workers at 12.9%. State occupational employment data
varles somewhat from these filgures but still reflects the predominant

categoriles.
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The preceding data is actually more deseriptive of the west end of the
cdunty, which is more urbanized than the eastern two-thirds. The employ-
ment centers in Adams County are concentrated primarily around the urban
areas adjacent to Denver, and along the main highway routes in that por—
tion of the county. Fmployment patterns in the vicinity of the project
site are primarily agricultural with some scattered oil and gas activity.
Employment within the agricultural category may be further subdivided
into'employment assoclated with cattle grazing and breeding, other live-
stock and poultry productien, production.of crops, and agricultural serv-
ices. Employment in these areas are the most prevalent occupational

patterns Iin the east end of the county.

5¢8.,4.2 TIncome

The income characteristics of Adams County reflect a fairly equitable
distribution of perscnal income among the various sectors of the economy.
Parsonal income in the.county has grown steadily in the past decade, par-
ticularly in the urban areas on the west end. This growﬁh may be attrib-
uted to the economic diversification of the county and the subsequent
emploeyment increases in each area. The county has traditionally been
'dependéﬁt on its agricultural resources for income generation, but as it
becomes more urbanlzed different income patterns and sources begin to
emerge. Income generation from non-farm uses such as manufacturing, re-
tail trade, governmént sources, and-services are becoming more prevalent,

while farm income as a percentage of the total remains small.

Personal income distribution by Industry for Adams County and the State
for the years 1971-1976 is shown in Tables 5.8.12 and 5.8.13. These
figures reflect 2 steady increase in total personal income for the State
and county over the six year period.
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Per capita income for Adams County has been rising steadily since 1971,
as can be seen in Table 5.8.14. In 1971, per capita income for the
county was $4,084 compared with 54;16? for the State. This upward trend

continues to 1976 with the county surpassing State per capita income(12).

TABLE 5.8.14

ADAMS COUNTY PER CAPITA INCOME(12)

~Year County # Change State # Change
1671 4 &,084 _ 8 4,167
1972 4,425 8.3 4,540 8.9
1973 4,884 10. 4 5,046 11.1
1974 5,391 10,4 5,495 8.9
1975 5,894 9,3 5,938 8.1
1976 6,468 9.7 . 6,440 8. 4

Household income distribution 1s another good indicétor of the economic
condition of am area. These figures for Adams County indicate a stable
econoﬁyrwith a lafge middle class income range (see Table 5;8.15). of

the five counties listed, Adams has the second highest median household

income at $19,114. Arapahoe County is first at $19,783.

Effective buying income (EBI), average household EBI, retail sales, and
the buying power index (BPI) are some other good indicators of the eco-
nomic stability of an area. These are indireet measurements which can
generally indiéate the direction and intensity of an area's economic
structure. Table 5.8.16 ocutlines the effective buying §ower, retail
sales, and buying power Index for Adams County for the years 1978 and
1980. Data for the State, Arapahoe and Jefferson Countles has also been
included for purposes of comparison. These figures show slight increases

for Adams County in all areas.
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5.8.5 Heritage and Cultural Resources

A cultural resources survey and assessment;of the site was performed By
archeclogists from Heartfield, Price aﬁd Greene, Inc.{13). The survey
was conducted to conform to all relevant Federal cultural resource legis~
lation fncluding PL 91-190 (NEPA of 1969), PL 89-665 (NHPA of 1966), and
the Advisory Council's Procedures for the Protection of Historic and Cul-

tural Properties, defined by 36 CFR 800 and Executive Order #11393.

5.8.5.1 Methodology

As illustrated in Figure 5.8.3, the western limit of the area surveyed
was 1,000 feet west of the westérn boundary of Sectioﬁs 25 and 36, T35,
R57W. The eastern boundary was 1,000 feet west of the eastern boundary
of Bections 235 and 36, T3S, R57W. The northern boundary was 1,000 feet
south of the northern boundary of Section 25, and the southern boundary

was 1,000 feet north of the southern boundary of Section 36.

The archival/literature search and an on-the-ground survey were con-

ducted, as summarized below.

5.8.,5.1.1 Archival/Literature Search

The National Register of Historic Places and its supplements were checked

for listed sites within the study area.

The Colorado Historical Socilety conducted a search of the Colorado
Inventery of Cultural Resources for previously recorded sites within T3S,

R57%, Sections 25 and 36 {(Figure 5.8.4).

Personnel from Heartfield, Price and Greene, Inc. checked map files
maintained by the Colorado Inventory of Cultural Resourcés for previously
recorded sites on thg Cottohwood Valley North, last Chance Northwest,
Shamrock Southeast, and Wetzel Creek USGS 7.5' quadrangle maps..

5-103



FIGURE 5.8.4

co T R s

Project No. LWS AD 35 57% 25&36

Record of Use Files

COIORADO
- HISTORICAL
SCCIETY

* The Colorado Heritage Center 1300 Broadway Denver. Colorado 80203
Date Received 1/13/81

Date Responded 1/15/81

At your tequest this office has conducted a search of the Colorado Inventory of
of Cultural Resources.

The result of this file search is indicatad below:

{2 There. are op documented cultural properties in the aresa of impact of the proposed
undertaking.

[ ] Information regarding previously documented resocurces in these areas is attached.
These resources have not been evaluated for inclusion in the National Register.
Hovever, they must be considered to be Eligible for inclusicn in the National Register
until a formal determinarion has been completed. '

[ ] Informatiem regarding cultural resources pending nomination £o or on the National
Register of Ristoric Places in the proposed project area is attached.

Our files contain incomplete information for this area as the vast majority of Colovrade
has net been inventoried, There is the possibility that as yet unidentified Culrursl
Resources exlst within the proposed impact area.

Therefore, the federal agency is required to conduct a professional suivey to Identify
any Eligible fultural Resonrces in the proposed project area,

We anticipate consultation with this office regar&ing the Effect of the proeposed project
on any Eligible resource in accordance with the Advisory Council Procedures for the
Preservation and Protection of Historic and Cultural Resources (36 CFR 800).

Please provide this office with the results of the survey for ocur review of professional
adequacy and compliance.

Arthur C. JTownsend Boward J. Pomerantz
State Historic Preservation Officer Acting State Archasologist

*Information regarding significant archaeological resources is excluded from the Freedom

of Information Act. Therefore, legal locations of these resources must not be included
for public distribution. '

Form No. 011 rev 10/80
File Sezrch Request
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The Stephen H. Hart Library of the Colorado Heritage Society, Denver, was
checked for early maps and historical background information. The Uni~
versity of Colorado Library in Boulder was checked for pertinent histor-

ical and environmental data.

The Adams County Clerk of Court and Tax Assessor were consulted for
information on early landowners and maps for the area. The Adams County
Historical Society provided important historical information on the early

history and land development of the area.

Finally, Quest Consulting provided information concerning conveyance
recoxrds, early maps of Adams County, and provided a USDA Soil Survey for

Adams County.

5.8.5.1.2 On-the~Ground Survey

Prior to conducting the on-the~ground survey, an archeological permit

(#81-5, Figure 5.8.5) was obtained by the principal investigator from the
Colorado Bistorical Society. The intensive, on-the-ground survey of 100%
of the study area was conducted én January 18, 19, and 20, 198} by a2 crew

of twe archeclogists, the principal investigator, and his assistant.

The area was surveyed in a series of contiguous transects, approximately
100 meters wide and oriented eaét-west, until the.total area had béen

surveyed. Transects were set up and maintained using a compass and 7.5'
USGS topographic §uéds. Within each transect; the.two surveyors, spaced
approximately 40 meters apart, walked a zig—zag path from one end to the

other.

Subsurface shovel testing was conducted approximately every 100 meters

along the transects. Dimensions for the shovel tests were approximately
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FIGURE 5.8.5

NO, 1.5

OFFICEOF THE STATE ARCHEOLOGIST

ARCHAEOLOGICAL PERMIT
Sni -

Issved under the authority of the Colorade Historical, Prehistorical,
and Archaeological Resources Act, CRS 1973 24-80-401 et seg, and under
the procedures of the State Admlnlstratxve Procedure Act, CRS 13573

24-4-101 et seq.

THIS IS TO CERTIFY that: Richard Burt
: {Name)
of: 301 Bres Suite , Monroe, LA 71201
(Address)
representing: Heartfield, Price, and Greene, Inc.
' {Institution}

has been found to be a gualified applicant for the conduct of Archaeclo-
gical studies and is hereby authorized to conduct archaeological
investigations as described below, subject to (a) the terms and conditions
listed below and (b} in the Permit Descrn.pt:.on pub}.:.shed by the Cffice of
the State Archaeologist,

Nature of investigations and location: Reconnalssance and

non-collecting, intensive surface survey of ca. 1000 contiguous seres within

Sectioms 25, 26, 35, and 36 of Township 3 South, Range 57 West as illustrated on

the sppended U.S.G.S. 7.5 minute Quadrangles of Last Chance W.W. and Wetzel Creek.

Disposition of materials collected {subject, however, to such
reservation as the State Archaeoclogist may impose under CRS 1973
24-80-4064) s___ This vermit stivulates thet there will be no removal of material:

either social, biological ., paleonotoloricel or geclogical.

Other Conditions: T0e right to access and permission to proceed are at the sole
"discretion of the private property owner WOrking in concert with the project agent. A
prelizinary stetus report and copies of the site forms are reosuired 1 week subseauent
to the termination of the permit, with & final repert to¢ follow ne later than © months
after the terminstion of the permit.

Issued this 16 day of January , 19 81 .
This Permit is valid for the Project term: 16 Temuary, 1981 4o Februarv 15, 10R1, -

NOTE: You should have this Permit
in your immediate possession, for
inspection,’ in the event you are challenged.

Staﬁbuhrtﬁéeologist of Ceolorado
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0.5 x 0.5 meters and varied in depth from 0.4 to 0.6 meters below the
surface. This was done In order to assess the depth of the plow zone and

to determine the presence or absence of cultural remains.

Vertical exposures, present from recent construction activities, were
shovel cleaned and inspected for cultural remains. Similarly, backdirt
from recent apparent bore holes was examined for evidence of buried cul-~

tural remains.

5.8.5.2 Summary

It has been documeﬁted that Native Americans occupiéd northeastern
Colorado as early as 12,000 years ago. A number of prehistoric sequences
are represented in northeastern Colorado which provide evidences of the

: preéence and cultural traditions of the people who lived there. Among
these sequences were the Paleo~Indian Tradition {ca 10000-3500 BC),

Archaic (5500 BC-C BC), and Plains Woodland (0 AD-1750 AD}.

Prior to the settliement of Euro-Americans in eastern Colorade, the area
wags occupled periodically bf various historic native American tribes, in-
-clﬁding the Utes, Apache, Comanche, Cheyenne, Arapahoe, Kiowa-Apache, and
Kiowa. 'These native Americans Héd a subsistence base of hunting game,
principally bison, supplemented by inciplent agriculture. Most of these

people Iived in semipermanent villages.

Euro—-American settlement of eastern Colorado began in the 18th century.
Tﬁe area was settled by waves of trappers, traders, and explorers in the
18th and 19th centuries. These were followed by gold seekers in the mid-
19th century and later by cattlemen and ploneer farmers. The South

Platte River Valley was extensively utilized as a passage to the west.
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By the end of the mid-19th century, Colorado was established as a leading
ranching state. Ranching has remained important in eastern Adams County,
but dry land farming has also become important since its inception here

in the early 20th century.

5.8.5.3 Conclusions

The archival/literature review covering the study area (Figure 5.8.3)
revealed no previously recorded cultural resource sites. This review in-
cluded a search of the National Register of Historic Places, a computer
search carried ocut by the Colorado Historiecal Society, and a search of
USGS 7.5' quadrangle mapé of cultural resource sites which are maintained

by the Colorado Historical Society.

The on-the-ground survey of cultural features revealed no culturally

significant rescurce sites.
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CHAPTER 6

DESCRIPTION OF THE FACILITY

6.1 INTRODUCTION

The deéign and operation of the treatment/solidification and.disposal
facility will protect the environment by incorporating the following
features: h

-0 treatment of certain wastes prior to solidification so as to
essentizally preclude the potential for leaching;

o solidification of all liquid and semi-solid wastes to immobilize
potential contaminants;

o disposal of the solidified product In secure disposal cells to
prevent contamination of residential wells;

o collection and treatment of disposal cell leachate, in the
unlikely event that leachate should form, to further prevent
contamination of residential wells;

o a high level of additional protection provided by the natural
subsurface geological and hydrogeological conditlons at the site;

o positive control of rainfall run-on and run-off to protect
surface waters;

0 2z monitering program to ensure the facility has no adverse en-
vironmental effects:

o a contingency plan to ensure effective remndial action in the
event of any emergency.
The purpose of this chapter is to provide a detailed description. of the
functilons, layout, and design of the treatment/solidification and dis-
poesal operations and related facilities. The operatlonal controls, moni-

toring program, and contingency plans are described in Chapter 7.

Alternate facility locations within the nine sections of property were

evaluated by considering the following factors:



topography and surface drainage;

site access;

location of existing structures and utilities;
acreage required for the site.

QC 0 O

Iﬁ addition to the above, 1t was assumed that for ease of operation the

processing facilities and secure disposal cells should be iﬁtegrated_at a
single location. To meet these considerations, 325 acres within Sections
25 and 36 were selected as illustrated in Figure 6.1.1. These two quar-

ter sections are herein referred to as the "site.”

Facility opefation has been planﬁed in two phases, as discussed in

Chapter 1. T¥or Phase I operations, treatment/solidification will be con~
ducted in clay-lined earthen cells. The treatment/solidification.opera—
tion for the Phase II facilities (which will be completed while the Phase
I system is in operation) will employ concrete tanks totally enclosed in
a bullding. For both operational phases, the sclidified product will be

buried in secure disposal cells.

6.2 DESIGN CONSIDERATIONS AND PROCEDURES

6.2.1 Relative Location of Phase T & Phase 11 Processing Areas

In order to implement the facility plan, it is desirable that tﬁe loca-
tion of the Phase II processing area be separate from the Phase I pro-
cessing area so that construction of the Phase II facilities can take
place without Interrupting or interfering with the Phase I operations.
The Phase I facility is located so as to take advantage of the e#isting
on-site access road on the eastern side of the site, as fllustrated in
Figure 6.2.1. The Phase I1 facilities will be constructed on the western
side of the site and will be served by a new, all-weather access road.

These are alsc 1llustrated in Flgure 6.2.1. The particular location for
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the Phase 11 facilities was selected because of its easy access from
Highway 36, its location relative to existing power lines, and efficiency
of space utilization. Further, this location serves to simplify overall
control of surface water run-on/run~off and development of the secure

disposal cells.

6.2.2  P1aceﬁent of Overburden
After the general location and space reéuirements for the Phase I and
Phase 11 processing facilities had been determined, the layout and number
of secure disposal cells were estimated. It was found that the equiva-
lent of about 40 standard sized ceils (600 feet long, 300 feet wide, 30
feet deep, with 2:1 wall slope) could be located on the remaining site
area. Because the volume of overburden {(i.e., excess excavated material)
islsignificant, computer assisted studies were performed to determine the
optimal placement of the overburden. Given that each secure dispesal
cell would yileld a maximum of about léS,ODO cublc vards of excess over-
burden, the maximum total quantity of overburden ultimately to be dis=-
tributed is about 5,000,000 cubic yards. The primary consideratfons em-
ployed for develeping the overburden distribution plan were as follows:

¢ Overburden should be distributed so as to produce a final site

topography consistent with the original and surrounding land-

scape.

o Overburden should be distributed in several locations in and
around the site so as to minimize haul distance.

o Overburden would not be placed in those areas designated for the
processing facilities and main access roads.

o Overburden wouid be placed In such a manner to minimize erosicn
rates.
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The results of the study are presented in Figure 6.2.2 which shows thats
the 5,000,000 cublc yards of_overﬂurden would be distributed in the three
genefal areas indicated by the dashed lines. The resultant topography
within those areas 1s also iIndicated. 1t is to be emphas;zed that the
overburden will be molstened and compacted upon placement. Further,

these areas will be revegatated during the course of facility operation.

Figure 6.2.2 is of particular importance because it fllustrates the
estimated final topography of the site after closure. It alse provides
the basis for designing the berm around the entire site for controlling

rainfall run—-off and run-on, as discussed below.

6.2.3 Control of Surface Drainage

Once the topography of the site after closure had been projected, provi-
sions for berms to control rainfall run-off/run-om, fences to provide
gecurity, and non-contaminated surface water collection ponds for non-

potable water uses were established.

As a part of the Phase I construction, a 3-foot high berm will be
constructed éround ﬁhe active area to collect and convey all rainfall
runcff to a contaminated water holding and evaporation pond, as illus-
trated in Figure 6.2.3. This pond was sizeé so as to be able to accom-
modate runoff resulting from a 100-year, 24-hour maximum rainfall event;
it was also sized so as to evaporate all of the annual rainfall run—off
collected from'within the bermed area. Its design is discussed in Sec~

tion 6.6.1.
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As a paft of the Phase II construction, a berm will be constructed around
the entire site {(f.e., around the two quarter sections in Sectioms 25 and
36). The height of the berm will correspond to the final height proj-
ected in Figure 6.2.2 at the site perimeter. In addition, a nom-con-
taminated surface water run-off collection pond will be constructed in
both the northwest corner and southeast corner of the site (see Section
662.7+2}+ The surface dimensions of these ponds will be the same as a
standard sized secure disposal cell. The general 1ay9ut of these surface
drainage berms and collection ponds, illustrated in Figure 6.2.3, has the
following advantages: |

o Over the 1life of the site, the berm will eliminate surface water
run-~con to the site and run-cff from the site.

o By comstructing the berm to match the projected final site
tepography, the placement of overburden becomes well-defined at
the on-set of facility operations.

¢ The overburden resulting from constructiom of the surface water
cellection ponds satisfies the earth requirements to construct
the site berms.

o The berm serves to force on-site, non-contaminated run-off to
collect in the two surface water Impoundments so as to provide
the required source of non-potable water for site use.

o On-site erosion will be contained.

o In accordance with the environmental monitoring program (dis-
cussed Iin Chapter 7}, the collection ponds provide a convenient
means of monitoring the quality of surface water drainage.

¢ Upon closure of the site or portions of the site area and the
related collection ponds, surface water run-cr from adjacent
areas around the site will not occur and non-contaminated site
drainage will runoff to the buffer zone around the northern,
southern, and eastern sides of site.

o Upon closure of the northern or southern portions of the secure
disposal cell areas, the respective surface water collection
ponds will be excavated to the final depth to serve as the final
secure dispesal cell at that area.
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A final advantage of this arrangement is that the requiréd security fence
can be permanently constructed on top of the bérm, at the final site
perimeter elevation, so that it need not be periodically relocated or

repositioned.

The top of the berms around the site will be apﬁroximately 10. feet wide
to accommodate the security fence, and the sides will be sloped at no

more than 3 to 1l so that vegetation can be established. The overburden
from the non-contaminated helding water collection ponds will be used to

construct the berms and will be moistened and compacted upon placement.

6. 2.4 Layout of Secure Disposal Cells

The optimum layout of the secure disposal.éells is illustrated in Figure
6.2.4. These cells will be constructed on an "as needed” basis over the
active lifetime of the facility. Experience at other facilities indi-
cates that as a rule;of*thumb, nd more than a six moﬁth disposal capacity
‘need be avallable at any one time. The cells will be separated by about
50 feet on eééh side to provide a graveled access road during use. As:
can be seen in Figure 6.2.4, none of the cells overlie any of the re-
corded abandoned oil wellé, even though they do not impose any insur-

mountable problem with respect to the secure disposal cell operations.

In general,.the first cells to be used will be those closest to the

solidification facilities. The last cells to be used will be those at
the extreme southern or northerﬁ boundaries of the site: Because the
surrounding land generally slopes away from the solidification facil-
ities, this sequence of secure disposal cell development provides the
oppﬁrtunity to partially construct new cells with the compacted over-—

burden from previous cells so that the gross volume of earth moved is
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minimized.  This sequence zlso allows vegetation to be established

progresssively. Further, by confining the active cells to within a small
local area, the problem of segregating potentially contaminated rainfall
run-off from non-contaminated rainfall run-off is greatly simplified, as

will be subsequently discussed.

6.2.5 Site Capacity

Although the initial secure disposal ceil {located in Figure 6.2.3) is
about 230 feet long by 150 feet wide and 20 feet deep, the dimensions of
suhseQuent cells will geﬁerally range from 300 to 600 feet long by 300
feet wide Ey 30 feet deep. A standard sizé cell is defined herein as one
which is 600 feet long, 300 feet wide, and 30 feet déép with a 2:1 wall
slope. The size of the ceil will be adiusted to match the'incoming waste
load in accordance with the rule-of-thumb noted earlier. Other than the

dimensions, the design of the initial and subsequent cells are the same.

As can be seen In Figure 6.2.4, the site can accommodate a total of 43.
cells (including the initial Phase I cell) tﬁat have a total volume
equivalent to approximately 40 of the standard sized cells. Taking into
account the space occupiled bf intermediate cover and the cap, ﬁhe useable
volume of a sténdard cell is about 125,000 cubie yards. Thus, the capac-

ity of the site is about 5,000,000 cubie yvards of solid waste.

6.2.6 Active Lifetime of the Site

The active lifetime of the site, f.e., the length of time requifed to
exhaust the total capacity of the secure disposal cells, is a function of
the overall rate at which wastes are received. As was pointed out

eaflier, the Phase II treatment/solidification operations are designed to
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process between 12,000,000 and 48,000,000 gallons of raw waste material
per year. The active lifetime of the site.is also dependent on the rela-
tive proportions of specific waste types received. This is because the
ratio of the résultant solidified product volume to the original raw
waste volume differs depending on the type of 301idificatioﬁ reagent re-
quired {e.g., cement kiln dust or fly ash) and whether the raw waste is a
l1iquid, intermediate sludge, or solid material. ¥Past BFI operating ex—
perience at similar Ffacilities suggests that, on the averagg,_thg volume
of solidified product 1s about twice that of.the raw waste, Although the
Phase 1I solidificatiom facility is designed to accommodate peak raw
waste loadings of up to an equivalent.of 48,000,000 gallons per year, the
selected long-term design average processing rate is 24,000,000 gallons
per vear. Using the abqve ratio of solidified product volume to raw
waste volume, this long-term raw waste loading is equivalent to 238,000
cubic yar&s of solidified product per year. TFor this loading, the site

life would be about 21 years (5,000,000 = 238,000).

6.2.7 Water Requirements and Sources

6.2.7.1 Potable Water

Ashwas indicated previously in the hydrogeological and base line water
quality sections of this repoft, on~-site sources of potable water are
virtually non-existent. Consequ;ntly, potable water (for drinking,
showers, eye wash, etc.) will be purchased and transported to the site by
truck. Portable storage units will be utilized for the Phase I opera-
tiong, whereas for the Phase 11 facility (when potable water demands will

be larger), an above-ground enclosed water tank will be constructed.



The quantity of potable water needed was estimated on the basis of
typical per capita requirements (35 gallons per person per shift) in
conjunction with the nember of personnel anticipated for the Phase I and

Phase Il operations.

It was estimated that for the Phase I operation, an average of about 430
gallons per day will be required; and for the Phase II operations,. an

average of about 1,100 gallons per day will be required. Based on a two-
week supply, the size of the Phase 1I potable water storage tank will be

about 15,000 gallons.

$.2.7.2 Non-Potable Water

The major requirements for non-potable water include the following:

preparation of secure disposal cell liners and caps;
truck washing facilities

irrigation to establish vegetation;

fugitive dust control;

moisturizing overburden;

fire protection.

o0 COo 00

The non—potable water required during Phase I operations will be pur~
chased and trucked to the site. Non-potable water demands during the
Phase II operations will be supplied primarily from the on-site, non-con-~

taminated surface water collection ponds noted earlier.

6.2.7.2.1 Estimated Rate of Use

The annual quantity of non-potable water reguired is primarily a function
of the annual incoming raw waste load because it détermines the rate at
which secure disposal cells are comstructed, the number of ﬁrucks washed,
etc, At a Phase II waste loading of 24,000,000 gallons of raw waste per
year, it is estimated that approximately 1,100,000 gallons will be re-

guired for construction of secure disposal cell liners and caps, and
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about 1,800,000 gallens will be required for the truck wash facilities.
These are based on estimated water-fequirements of 11 gallons water per
cubic yard of liner prepared, and 300 gallons per truck washed, respecw

tively.

The estimated quantity of water required for revegetation is about
3,200,000 gallons per year, based on irrigations totalling five inches
per acre. The annual amount estimated for fugitive dust control is
1,300,000 gallions. This is comprised of 400,000 gallons for the access
road between the solidification bulilding and the secure disposal cell;
400,000 gallons for the access road between a secure disposal cell and
the overburden area; and 500,000 gallons for contrplling'dusﬁ in areas
where soil 1s stockpile& for subsequent use. These figures are baséd on
factors of 2,000 gallons per mile per day needed for ;he access roads and
application rates to the stockpiled soil equal to oné-half that required

for revegetation.

Water required for moisturizing overburden is estimated to be 1,900,000
gallons per year, based on an application of about e;ght gallons per
cubic yard of soil. Preliminary estimates of the volume of water re-
quired for fire protection suggest that about 1,300,000 gallons of water

should be on hand.

6e2.7.2.2 EstimatedIQuantity Available

The quantity of on—site,‘non~contaminated rainfali run—off that could be
collected annually was determined using the rainfall data presented in
Chapter 5 {Table 5.5.2). There it was shown that between 1l to 27 mil-
lion gallons. (MG) could be reliably collected from the site each year.

This corresponds to ammual rainfalls ranging from 8 inches to 20 inches.
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As can-be seen from the drainage areas illustrated in Figure 5.5.1, the
two collection ponds would receive essentially equal quantities of that
total, i.e., 5.5 to 13.5 MG per year. . Bowever, depending on the surface
area of these ponds, varying amounts of this collected water will evap-
orate. For example, for a surface area of 300 feet by 600 feet, the
annual net evaporation (lake evaporation rate, i.e., 55 inches, minus
rainfall) for 8 imnch and 20 inch annual rainfalls would be 5.3 MG and 3.9
MG, ?eSpectively. This indicates that for dry years, i.e., about eight
inches of precipitation, virtually all of the collected rainfall fun—off

would evaporate: 11 MG = (2 % 3.3 MG) = 0.4 MG available.

In order to ensure that water will be available during such dry condi-
tions, provisions will be made to pump water from one pond to the other -
s0 as to reduce the water lost by evaporation by a factor of one~half.

In general, one of the two ponds will be kept dry. After raiﬁfall and
runoff,.its contents will be pumped to the other pond. In this manner,
the net amount of water ava}lable for use will be at least 5.7 MG per
vear (11 MG minus 5.3 MG) and at most 23.1 MG (27 MG minus 3.9 ﬁG). Be-
cause the storage volume of the collection pond located in the southern
quarter section of the site will have a volume of about 26 MG (based on a
~surface area of 300 feet by 600 feet, 2:1 wall slope, and a depth of
about 25 feet), sufficient water could thus be stored from previous years
‘to ensure that even during ‘extremely dry periods sufficient non-potable

water will be available.

Ancther constraint is that of emsuring that the pdnds do not overflow
during peak rainfall conditiens so that uncontrolled discharges do not

result., As was determined in Chapter 3, the once-in-100 years, Z24-hour
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maximum rainfall event would result in a run—off of about 7.2 MG. Each
pond must, therefore, have available at all times an additiomnal wvolume of
about 3.6 MG (7.2 + 2 ponds). Tor a pond area of 300 feet by 600 feet,
this corresponds to only about 2.7 feet of depth, which can be easily
accommodated. Taking inte account an additional two feet fér freeboard,

the remaining collection volwume within each pond will be about 20 MG.

For particularly wet years when the volume of water collected would
exceed actual needs, the excess can be uvtilized or discarded in a number
of ways. These includeﬁ ) stofihg water in both collecton ponds so as
to inérease the evaporation rate, (2)'spréy irrigation within the site to
further promote ground cover and evaporation, and (3) spray frrigation

around the site buffer zone.

6.2+8 Sanitary Sewage Treatment
During the Phase I level of operation, portable sanitary sewage collec-
tion units will be provided. The septage will be periodically trans-

ported to municipal wastewater treatment facilities.

-For the Phase II facility, an extended aeration activated sludge treat-
ment system will be constructed to provide-secondary treatment of the
sanitary sewage. The treated effluent (about 1,100 galloms per day) will |
then be utilized on-slte to maintain ground cover. At an application ‘
rate of two inches per week, an area of about 6,000 square feet could be
utilized. The resultant sludge generated will be dried on sand dryihg
beds and then used either as a soil amendment to promote grﬁund cover for

site beautification or buried in the secure disposal cells.
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6.3 GENERAL LAYOUT AND DESCRIPTION OF THE FACILITIES

6.3.1 Phase 1

The general location and layout of the facilities for Phase I operatiomns
is presented in Figure 6.2.1 which shows the treatment/solidification
cells, initial secure disposal cell, and an evaporation pond for collec~
ting rainfall run-off from within thé bermed areas that cbuld be con—.
taminated. Trailers will be provided to accommodate an on-site labora-
torf, administrative operations, and employee welfare. A guard house

will also be provided.

These facilities are being consfructed in aceordance with the designs
discussed In Section 6.6, All clay limers and leachate collection/det*l
ection systems are being inspected durihg installation. The liner in-
stallations were tested using fleld dénsity testing equipment to deter-
mine 1f the elay liner met the compéction specifications. Inspection and
testing were performed by f. M. Fox & Associlates, Tnc., who have certi-
fied that the liners were installed and compacted in conformance with the
design and compacﬁion requirements. Design concepts and criteria for
these opérations are subsequently discussed in Sécﬁions 6.4, 6.5, and

6. 6.

Off-highway vehicular equipment will be essentially the same as that for

the Phase 11 level of operation and will include one or more of each of
the foillowing: back-hoe, off-highway dump truck, bulldozer, front-end

loader, earth scraper, road grader, and water truck.

6.3.2 Phage Ii

The site plan of the Phase II facllities is presented inm Flgure 6.3.2.
These facilities are more advanced than any other existing BFI treat-
ment/solidification and disposal facility. A key feature of the complex
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is that wastes will be treated/scolidified in a totally enclosed building,
as will be discussed subsequently. The major components of the Phase II

processing facilities are detailed in Figures 6.3+3 through 6.3.8.

643.2.1 Access Road and Drainage

The main access road leading to the processing area will be asphalt or
concrete pavement on a granular base and will be capable of handling the
traffic intended. Parking areas for off-site vehicles will also be
paved. Drainage for paved areas outside the site will be to the adjacent
buffer zone. The rain water run—off from the paved access road within.

the site will be drained to the non-contaminated surface water ponds.

The roads and facilities ﬁave beén laid-out so as to permit orderly and
efficient traffic patterns. The concept has been developed whereby the
traffie pattefns for transport vehicles and site vehicles are segregated.
- Thus for example, waste and reagents will be delivered to the west side
of the treatment/solidification building and solidified product will exit
that building from the east side. Further, site vehiéles enter the
maintenance building at the north side whereas waste transport vehicles

enter that bullding at the south side.

6.3.2.2 Administration Building and Guardhouse

The administration building, as shown on Figures 6.3.3 and 6.3.4, will
house offices for supervisory and clerical staff and a meeting room.

Both the administration buildipmg and the guardhouse will be an aesthetic-

ally pleasing design.
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6.3.2.3 Taecility Security

The facility will be fenced, and the access.road will be gated at the
guardhouse. All buildings will be accessed through lockable doors.
Truck doors will be lockable, All exit doors in the processing building
will be equipped with inside "crash" hardware, affording emérgengy exit

to the outdoors but no entry from outdoors.

6.3.2.4 Employee Welfare and Laboratory Facilities

The employee welfare and laboratory facilities, as shown in Figure 6.3.6,
provide washrooms, showers, separate locker rooms for work clothes and
street clothes, and a lunch room. Tﬁe operations manager is provided an
office in this area, and first aid and personal safety equipment will be
kept in this location. A safety shower and eyewash will be located in
the laboratory. To provide adequate on-site control of the waste re-
ceipts, both the Phase I and Phase II laboratories will have the follow-
ing minimum testing capability: |

pH

£lash point
acidity
alkalinity
eyanide

sulfide

ammonis

chlorine .
settleable solids
nitrite

total scolids
suspended solids
viscoslity
specific gravity

O 0 C 0O Q00060000

Laboratory drainage will be collected, solidified, and then disposed of

in the secure disposal cells.
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6s3.2.,5 Maintenance Facilities

A maintenance building and truck wash facility will also be provided for
the Phase II level of operation, as illustrated in Figures 6.3.7 and

6.3.8. These will serve both thé on~site vehicles and the raw waste
transport vehicles. An additional employee welfare building is to be
attached to the maintenance building for truck drivers and the mainte-~

nance personnel.

The effluent from the external truck wash will be collected and eitﬁer
reused as the first wash cyecle for cleaning the intérior of the tramsport
trucks, or discharged to the contaminated water holding and evaporation
pond. Washing the interior of trucks will be conducted at the treatment/
solidification building so that the washings are discharged directly to
the appropriate solidiffcation basin. In this manner, the washings will

be solidified and then disposed of in a secure disposal cell.

6.3.2.6 Tank Farm

As 1llustrated in Figure 6.3,5, a tank farm will be provided. As will be
shown in Figure 6.4.2, it will consiét of a maximum of fourteen 6,000
gallon tanks contained within a concrete basin. Ome of the purposes of
these tanks is to étqre low volime waste streams until enough has accumu-
lated for subséquent treatment/solidification. They would also be used
for storing specific waste streams that could be utilized as a part of
the treatment process, thereby providing resource recovery. These tanks
will be filled from a vacuum truck and emptied by a vacuum truck. No in-
terconnecting piping between the tanks will be provided. The concrete
basin serves as a back-up system, in the unlikely event that a tank

should spill or rupture.
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6.3.3 Facility Staffing

BFI corporate staffing and typical regional staffing are illustrated in
Figures 6.3.9 and 6.3.10, respectively. Facility staffing is illustrated

in Figure 6.3.11..

The staffing pattern for the facility reflects the anticipated require-
ments over the range of waste processing rates. Initially, no contracts
for reception of waste streams will be in effect, so that staffing will
be substantially reduced from that shown in Figure 6.3.11. In all cases,
however, BFI will maintain personnel nebessary to operate the facility in
én environmentally sound manner. The anticipated staff is consistent
with other operatfions now receiving similar types of chemical wastes.
About 20 persons will be employed for the Phase I level of operation and
about 40 to 70 people will be required for the Phase IT level of opera-
tfon. FKey personnel are discussed below:

(1) The District Manager will have a combination of business and

technical experience with special emphasis on operations

management. He has overall responsibility for the facllity
operation and personnel. :

{2) The Sales Manager will have experience in marketing with empha-
sis on chemical waste management service. Be 1s responsible to
the Pistrict Manager.,

(3) The Operations Manager will have a geological or civil engi-
neering background with emphasis on excavation and dirt moving.
Be is responsible to the District Manager and for coordinating
all areas of facility operation, including equipment opera-
tions, maintenance, future plamnning, and daily scheduling.

(4) The Chief Chemist is responsible for the chemists and techni-
cians. He will have a degree in an envirommentally related
field with special emphasis on industrial waste testing and
management or equivalent experience. His functions are:

¢ to ensure the Integrity of quality assurance, safety, and
government compliance programs;

0 to ensure the satisfactory and cost-effective disposal of
waste.
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Bis normal duties include the following:

(5>

()

(7)

o treceive, monitor, and control all incoming wastes;

~ o maintenance of all records assoclated with hazardous waste

receipts, treatment and disposal, including state manifest
system;

¢ training program for technical personnelj

o groundwater, leachate, air and surface water monitoring
systems;

0 perimeter security control.

The Chemist is responsible to the Chief Chemist and is respon-
sible for the technicians. His functions are to assist the
Chief Chemist:

0 ensure the integrity of quality assurance, safety, and
government compliance programs;

0 ensure the satisfactor? and cost—effective disposal of
waste.

His normal duties include:

waste shipment inspection and unleoading;
document organization:

record keeping;

filing;

lab analyses;

site Inspection and security;

safety enforcement.

C00 0000

The Technicians perform routine technical tasks as assigned by

the Chemist or Chief Chemist. Their dutles include:

waste shipment inspection:

lab analyses;

ensure all vehicles have been cleared by lab and guard;
ensure wastes are discharged in the proper locations;
ensure compliance with safety rules; '

perform other routine duties as assigned.

L+ S o T+ K~ B v i o

The Security & Safety Supervisor is responsible to the District

Manager. Depending on staffing needs, the Chief Chemist may
serve as the Security & Safety Supervisor. Duties and respon-
sibilities ineclude:

¢ emergency procedures and contingency plans;

¢ implementation and enforcement of site safety program;
o overall security of the facility.
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(8) The Guards are responsible to the Security & Safety Supervisor,
or to the Chief Chemist. Their purpose is to enforce security
and safety rules and to assist with paperwork for incoming
chemical wastes.

Their duties include the following:
¢ man guard house and act as site receptionist;

o restrict entry to authorized persomnel and properly document
vehelles;

o direct visitors to cffice;
o complete appropriate receiving records;
o check exiting trucks for leaks and open valves.

(9) The Maintenance Supervisor, Landfill Supervisor, and Solidifi-
cation Supervisor are all responsible to the Operations Man-
ager. The Maintenance Supervisor is responsible for maintain-
ing all on-site vehicles and facilities. The Landfill Super-
visor is responsible for scheduling and directing equipment
operations in the secure disposal area and disposal cell con-
struction. The Solidification Supervisor is respeonsible for
scheduling and directing solidification equipment operations.

6.4 DESIGN AND OPERATION OF TREATMENT/SOLIDIFICATION FACILITIES

6.4.1 Design Criteria

The main criteria used in establishing the design of -the Phase I and
Phase Il treatment/solidification facilities are discussed in the follow-

ing subsections.

6+4. 141 Raw Waste Load Capacity

Cn the basis of the waste inventory analyses presented. in Chapter 3, the
peak.design capacity selected for the Phase I facility 15.8,000,000 gal-
lons of raw waste per year. Tor a 365 day pef year operation, this is
equivalent to about 22,000 gallons per day. The Phase II facilitles are
designed to accommodate a raw waste volume between 12,000,000 and
48,000,000 gallons per year. The 48,000,000 gallon per year processing

rate represents a peak condition that could be achieved by extending the
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facilities' operating hours to threze shifts per day, seven days per week.
The selected long-term design average process rate for the Phase IT
facility is 24,000,000 gallons per year. This is equivalent to about

66,000 gallons of raw waste per day.

6.4,1.2 Hours of Operation

Pepending on the aﬁerage rate at which raw wastes are receilved, the Phase
I or Phase II treatment/solidification facilities would be operated from
one to three shifts per day, and from five to seven days pex week. In
the event that night time operation of the Phase I facility is necessary,
sultable temporary lighting will be provided. The Phase II tréatment/
solidification operation will be conducted w;thin a totally enclosed, vet

well lighted, building. A guard will be on duty at all times.

6.4.1.3 Segregation of Reactive Wastes

Because of the often complex nature of the waste materials, an important
part of any waste handling system is to ensure that only compatible waste
streams are combined. Fallure to effecfively segregate wastes could re~
sult iIn reactions occurring with the associated hazards from generation

of heat and/or potentially dangercus gases.

-To eliminate this possibility, the waste streams will be segregated'into
the following three categories with separate reception facilities:

o wastes which Iiberate gases when acidified;
(acid sensitive wastes)

o wastes which liberate gases when the pH is raised;
{base sensitive wastes)

o wastes which do not liberate gases when the pH fs adjusted.
{pH insensitive wastes)
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For both the Phase I and Phase Il treatment/solidification facilities, a
minimum of four waste reception basins will be provided so that two
basing will be available to accommodate the particular category of waste

received most frequently.

6.4.1.4 TIntermediate Storage Requirements

Ideally, the freshly solidified and cured product should be taken from
the processing building and placed.in'the saecure disposal atrea. Thé eli-
matic conditions which might prevent the direct placement of freshly
processed product in thg product storage area are extreme wet weather,
snow cover, or excessive winds. During these periods, intermediate stor-
age of the solidified product and/or unprocessed wastes will be neces-

Sary.

Based on local climatological data, such cbnditions and their immediate
after effects on site operaticns would not normally exist for periods of
more than about one week. Although the access roads from the solidifica-
tion facilities to the secure disposal cells will be graveled, maneuver-
ability on the way to and in thé secure disposal cell will be difficult
during such periods. To provide a factor of safety, it is assumed that
these conditions could last for ten consecutive days. To provide in-
creased flexibility and to ensure that the Phase II facility can accept
raw wasteées continuously, intermediate storage of product and/or unpro-
cessed wastes is provided to accommodate the equivalent of up to eleven
.days of raw waste volume at the Phase II design average processing rate.
The Phase I facility can accommodate the equivalent of up to eight days
intermediate storage, assuming an average waste load equal to one~half

the peak design rate.
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6+ 44 1.5 Reagent and Reagent Storage

As waé indicated in Chapter 3, the volume of solidifying reagents re-
quired for the process will typically be two times the volume of raw
wastes received, depending upon the reagents used and the waste streams.
The most common reagent will likely be cement kiln dust, with a most
probable waste to reagent volume ratio of 1:2. For those wastes which
generéte gases with the basic kiln dust, fly ash is the preferred solid-
ifying reagent. In accordance with the selected design average process—
ing rates for the Phase I and Phase II facilities, the volume of reagent
required will typilcally be about 220 cubie yards per day and 630 cubiﬁ

yards per day, respectivel&.

Waste cement kiln dust is produced at several Colorado cement plants.

The operation of those plants 1s such that prolonged capacity shortages
are expected to be rare. Nevertheless, production cutbacks due to main-
tenance requirements or market conditions could occur. Consequently,
there should be enough on-site reagent storage capacity to accommodate
irregularities in delivery so as to permit continucus, uninterrupted
operation of the facility. In general, about one to two weeks of reagent
storage capacity is desirable. For the Phase I facility, temporary
“Portabulk" containers will be employed for this purpose, whereas for the

Phase II facility, storage silos will be provided.

6. 4.2 Deéign Concept

Several options were 1nvestigated for blending and mixing the liquid
industrial wastes with the solidifying reagent(s). The two basic types
of mixing considered were:

¢ mechanical mixers;
o mixing In concrete tanks.
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Several types of mechanical mixers were iInvestigated ineluding paddle
mixers, ribbon mixers, kneaders, pug mills and tumble mixers. However,
only the cement timble-type mixer was considered worthy of detailed

investigation.

After careful consideration, the use of tumble mixers was discarded.
Withdrawal of the mixed product from the mixer would be problemgtical
because of dryness and sfickiness, and undesirable flushing water would
be required. Also, the holding chambers for raw wastes would require
considerable agitation to maintain fluidity which was considered a fur~

ther disadvantage of the mechanical mixer option.

The mixing tank concept has been used in at least three facilities in the
United States. Several chambers are provided so as to allow one cell to
be worked while another is being emptied. As mentioned previously, the

tanks are segregated as to the type of raw waste they receive so as to

prevent intermingling of mutually incompatible substances.

' The method of mixing in the tank is simply to add the solidifying reagent
to the tank elther before or after the addition of the raw waste. Mixing
1s then done with a hydraulic hoe excavating machine equipped with a
specially designed bucket. Details of the reagent storage and handling
systems, and the dust control and ventilation systems are given in Sec—

tion 6.4.3.

The tanks are emptied with the same equipment that iIs used for mixing.
The product 1s left in the tanks for curing and may also be left in the
tanks in the case where intermediate storage is regquired. For the major-—

ity of the operating time, the product will be removed from the tanks and
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loaded directly into dump trucks for hauling to the secure disposal cell
area. To provide additional storage, floor space within the Phase IT
treatment/solidiffcation building has been made available for inter-

mediate storage of the solidified product.

In one of the tanks within the Phase II treatment/solidification build-
ing, two 10,000 gailon waste detention compartments will be provided to
conduct pretreatment operatioms for specific wastes, e.ge., chemical re-
duction of hexavalent chrome wastes and subsequent chemical precipita-

tion.

6.4.3. Details Of Processing Unit

6+4.3.1 Phase I Treatment/Solidification Facility

The Phase I solidification cells will be used until the Phase II treat-
ment/solidification facility is operational. It is estimated that the

Phase 1 facility will be used for 12 to 18 months.

The Phase I solidification facility consists of a rectangular earthen "V”
bottom basin about 235 feet long by 50 feet wide witﬁ a maximum depth of
about 10 feet. The basin 1s separated into four mixing cells by earthen
cross dilkes., The facility is provided with a compaéted clay liner along
the entire “"V" bottom and ends. A plan and section of the facility is

presented in Figure 6.4.1.

The side slopes of the "V" bottom are about 2.5:1 znd the end slopesl
about é:l (horizontal to vertiqal). Both the bottom and end walls con-
sist of three feet of compacted clay which constitutes the liner. The
liner was compacted to 95% relative compaction (ASTM 1537) which provides
permeabilities on the order of ! x 10_8 cm/sec. based on laboratory test-
ing. The intérmediaté cross dikes used to form the mixing pits have side
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slopes of 2:1 and are constructed of clay-rich soil. Excluding two feet

]
of freeboard, the volume of each cell is about 3400 ft. .

Seepage analyses performed on the facility liner indicate that it will
contain the wastes longer than the expected life of the facility. The
liner will be periedically inspected for deterioration, and repaired if

necessary.

Wastes from the transport vehicles will be discharged directly to the
solidification cells along with reagents ‘and then mixed. A backhoe will
be used for mixing and removal of the materials into off-highway dump
trucks for tramsportation to the secure disposal cells. When the Phase
II solidification facility becomes operational, the Phase I facility will
be closed.. All contaminated materials, including the liner, will be ex-
cavated and placed in a secure disposal cell In accordance with the

closure plan presented in Section 7.7.

Provisions have been made to receive drummed wastes, as discussed in
Section 7.9 1. After inspection, the drums will be emptied into
approprlate tanks by use of a drum handler attachment for the front-end
loader. Drums containing solids will be directed to the secure disposal
cell following inspection. Fmpty drums will be crushed or shredded and

then buried in the secure disposal cell.

6+4.3,2 Phase II Treatment/Solidification Facility

The overall layout of the Phase II processing area was shown in Figure

6.3.5. Conceptual drawings 6f the treatment/solidification building are
presented in Figures 6.4.2, 6.4.3, and 6.4.4. Tt is estimated that
approximately 8 to 12 months will be required for cénstruction of the
processing unit.
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6.4.2. 2.1 Mixing Tanks

Each of the treatment/solidification tanks will be approximately 100 feet
long and 10 feet deep (excluding freeboard), and will have a volume of
.about 22,000 ft.g. The depth and cross sectional area of the mixing
tanks are determined by the capabilities of the hoe excavatdr to be used
for mixing. The length of the tanks and the number of tanks then become
mainly a function of the guantities of the various categories of wastes
‘and the holding period desired in the tanks. At least two tanks have
been provided for acid semnsitive wastes (allows one for mixing while
unloading or receiving in the other). Two or more tanks have been pro-

vided for pH imsensitive wastes and one tank for base sensitive wastes.

For increased flexibility, one week of storage (caléulated as solidifiled
product).is provided in tﬁe mixing tanks for the design processing rate.
This will provide for the majority of the intermediate product sto:ége
when access to the secure disposal cell area might be limited. In addi-
tion, however, approximately 14,000 équare feet of ficor space In the
building have been provided for product storage. This provides an addi-
tional four days of product intermediate storage, 1f needed. The config-
uration shown is optimal with respect to minimizing equipment movements

as well as reagent addition and dust collectien.

The tanks will be constructed of reinforced concrete to suit the loadings
intended: The operating floors between tanks will be of reinforced con-
crete with surface hardening to provide a good wearing surface. Tanks
will have perimeter bumper guards t¢ prevent equipment or trucks from
slipping off the operating floor. A waterproofing system will be used
for the tank walls and floors. These tanks will be routinely inspected
and immediately repaired, 1f needed.
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The delivery of raw wastes to the tanks will be either by vacuum‘type
tank trucks or sludge boxes ("roll-off” cont;iners). The contents.of the
sludge boxes will 5& dumped directly into the head ends of the chambers;
tankers will either discharge directly into the tanks or from outside the
building via hose connections. Provisions have been made to receieve
drummed wastes at the north end of the building (refer to Section 7.%.1).
After inspection, the drums will be emptied into the appreprlate tanks
fromlthe floor by hand or by use of a drum handler attachment for the
front end loader equiﬁment or fork-1ift truck. Drums containing solids
will be directed to the secure disposal cell following inspection. FEmpty
drums will be c¢rushed or shredded and then burled in the secure disposal

cell,

6.4.3.2.2 Mixing and Product Transportation Equipment

Mixing will be achileved using two diesel powered hydraulic hee excavator
machines. The machines will be fitted with specially designed buckets
suitable for both mixing and loading of product into transportation

trucks.

ITrucks used to haul the solidified product from the processing building
to the secure disposal cells will be heavy duty diesel powered dump
haulers (e.g., articulated Aump-trucks). Two haulers will be sufficient
to transport the product. Turn around times for trucks (loading, haul=-
ing, dumping, aﬁd returning) are estimated to be 20-30 minutes depending

upon site conditions.

For those times when storage is reéuired on the floor, two extra product
handling steps will be involved: placing product on.tha floor and load-
ing product from the floor to fhe hauler. During these infrequent situa-
tiohs, a diesel powered front end loader will be transferred from outaoor
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operations for use inside the building in order to build the piles and

subsequently load trucks from the pilles.

For working comfort, the cabs of all équipment working inside the

building will be equipped with filtered fresh air Intakes.

6.44.3.2.3 Process Building

The building housing the mixing tanks and floor storage will be of steel
framé.design'with prefabricated metal panel siding and a mechanically
seamed metal panel roof. The overhead doors will be heavy commercial in-—
dustrial grade, and those on the front of the building will be equipped

with manually actuated electric motor operators.

The entire concrete floor area will be curbed with concrete to 12-18
_inches above floor level with vehicle access ramps at the doors. The
floors will be sloped slightly towards the chambers to faclilitate the

clean up of any spilled materials within the building.

The building will have electric infrared heating above the floor area
between the cells and at the cell tipping ends. This will eliminate ice

on maneuvering areas and will generally keep frost out of the building.

Workers in the building will normally be in heated vehicular cabs, except
for emergency maintenance for which portable heaters could be used if

necessary.

The e;ectrical classification in the building will bé Class II, Division
2 (éccumulations of dust that interfere with the safe dissipation of heat
from electrical equipment). Therefore, all electrical equipment, heat~
ers, outlets, conduits, etc., and the incandescent lighting system in the
building will have to comply with the requirements of this classification
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{dustproof). Electrical service to the building will be 3 phase, 480
volts (to air exhaust fans, conveyor motors, heaters,.etc.). The re-—
mainder of the power for lighting will be 110 volt, three phase, mainly
for lighting. The electrical panels will be located adjacent to the pro-—

cessing building.

The reagent storage and handling system and the building dust collection

and ventilation system are discussed under separate headings.

No fixed fire protection system 1s required in the bullding as the waste
materials will be nonflammable. Hand held dry powder fire extinguishers
will be provided for equipment. Extingﬁishers wiil be strategically lo~
cated around the building. Al rolling stock will be equipped with dry
powder fire extinguishers on board. Purther details on safety precau-

tions are given in Chapter 7.

6+4.3.2.4 Reagent Storage and Handling

As noted previously, the primgry.reagents to be used will he cement kiln
dust or fly ash., Vertical cyiindrical sllos with conical bottoms are
suitable to handle either reagént. Fbﬁr silos, approximatelf 30 feet in
diameter and %0 feet total height, wiil provide éufficient reagent stor-
age (11 day storage capacity at the design rate). The silos and the
building will be finished to appear much like an agricultural installa-
tion. An elevation view of the processing facility was shown in Figure

6e 4o 3

The silos will receive the reagent from pneumatically off-loaded delivery
trucks., Each silo will be equipped with its own baghouse dust collector

to handle offloading exhaust air. These collectors will be automatically



shaken into the silos after deliveries. Each silo will also be equipped

with high and low level alarms and interﬁediate level indicators.

The bottom rotary valve feeders will ﬂe interlocked with the reagent

conveyers serving a palr of chambers. The reagent conveyors will be the
screw type with three draw off gates at 25 foot ceﬁters. The gates will
be actuated by the.plant operétor. Coﬁveyor maintenance can be carried

out from the walkway provided {see Figure 6.4.4).

Only two chambers will be mixed at any omne time at design capacity. One
baghouse type dust collector per pair of mixing chambers will be pro-

vided, as shown in Figure 6.4.2.

6+443.2.5 Dust Collection and Ventilation Systems

The dust collection system will utilize hoods over each basin whereby a
75 ft./min. capture velocity across the face of the mixing chambers will
be achieved. Separate headers will serve each pair of adjécent chambers
and will be connected to a single baghéuse type dust collectsr. Each
header will have its own separate damper. Header veloéity will be high
so as to prevent dust fallout and subsequent plugging in the dﬁcts. A

velocity of 5,000 f£t./min. or higher will be provided.

Each chamber, when being worked, will require approximately 85,000
cu.ft./min. of air for dust collection. The baghouse air-to-cloth ratio
will be approkimately eight. 'The removal efficiency of the baghouse is
anticipated to be greater than 99%. Dust will be collected off the
filter cloth media in a2 hopper beneath the bag-house collector, which
will be emptied by gravity to the same conveyor system utilized for the

sile reagent feed system.
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Adequate fresh air will be brought into the building via gravity louvers
at the front of the building to maintaiﬁ ali air contaminants in the
building to below their threshold 1imit values (TLVs). A large volume of
alr will be exhausted from the bullding by the dust collectors. Further
dilution, however, will be required to meet the appfoPriate'air stand- |

ards, as discussed below.

The most critical scurce of air contaminants will be the diesel exhaust
from the equipment and the trucks working in the building. The parameter
which determines the dilution rate required for the diesel exhaust was:
found to be oxides of nitrogen which can run as high as 1,000 ppm in the

exhaust gas while their TLV is 5 ppm (as N02).

The air movement created by two dust collection systems, each rated at
85,000 cu.ft./min., will provide sligh£1y less than half the required
dilution of the engine exhaust gases assuming prolonged periods of maxi-
mur operation. To provide the additfonal air mévement reguired, four
60,000 Cu.ft./min. exhaust fans (including one spare) will bé provided in
the celling. The resulting air change will be approximately nine air |

changes per hour, considering the entire building volume.

6.5 DESIGN AND OPERATION OF THE SECURE DISPOSAL CELLS

The solidified wastes will be buried in secure disposal cells located
adjacent to the Phase I and Phase II solidification facilities. The de-
sign of these cells incorporates provén engineering criteria in addition
to the naturally favorable geoldgic.conditions at the project site. The
combination of suitable geology and sound engineering design will proﬁide
a facility that will meet or exceed all applicable regulatory require-~
ments. Tﬁése two key facets of the secure disposal cells are discussed

below.
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6.5.1 Site Geological Conditions

The detailed geological and hydrogeological site characterization was
presented in Secticn 5.4. There it was concluded that the site is geo-

technically suitable for the proposed facility, as summarized below.

6.5.1.1 Subsurface Scils

The characterization showed that the site is located on top of a geologic
unit known as the Plerre Shale which is about 4,300 feét thick. Table
5.4.1 {presented in Section 5.4) indicated that‘this is the most suitable
geological formation in the Denver Baéin for developing a safe waste
disposal facility. The Plerre Shale at the site has weathered to varying
degrees. For discussion purposes, the subsoils have been divided into

three major soil groups:

Group 1

Soils from the surface down to 11 to 38 feet consist of slightly silty to
very silty clays. The clay content, moisture content, and dry density
generally increase with depth, and in most borings claystone fragments
were noted in the lower portions of this unit. Laboratory testing indi-
cates a liquid limit range of 19% to 63% and a plastilcity index range of
4 to 42, with 56.4% to 98.2% by weight passing the #200 mesh sieve. The
specific gravity of this material ranges between 2.6l and 2.78 In-situ
permeability testing igdicates very low natural permeability values with
the mean being 2 x 10 ~ cm/sec; pH values ranged from 7.9 to 8.2. Based
on the cation exchange capacity values (see Appendix G) and the geologic
environment, the clay appears to be an 1llite. No x-ray diffraction or
differential thermal analyses were conducted on the clays.

Based on the laboratory results, approximately S0Z%Z of the above described
Group I soils, when compacted to 95% of Modified Procter maximum dry
density (ASTM D-1557), will provide g suitable liner material with a
permeability in the range of 1 x 10 = cm/sec.

In approximately 20% of the borings, this material is underlain by a
generally thin unit of silty, clayey sand. Borings that encountered this
material are generally located in the small drainages such as in the
southeast corner of Section 36.
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Group II

.Below the Croup I clays Is from 25 to 84 feet of weathered shale. This
materiasl is generally fractured. In most cases, the fractures contain
gypsum deposits. The fracture density decreases with depth. The wea~
thered shale 1s yellow-brewn to dark gray im color. Laboratory testing
indicates that natural moisture contents range from 8.7% to 22.8%, and
dry densitles range from 21 to 124 pounds per cubic foot. The material
has a liquid limit range of 39 to 83 and .a plastlcity index range of 15
to 53, with 96% to 100% passing the #200 mesh sieve. This material will
experience volume increases when wetted. Short duration (30 minutes)
field per@gability testing indicates initial natural permeability values
in the 10 ” cm/sec. range. Longer term testing (two to four days) indi-
cates an extreme reduction in permeability due to material expansion.
The.,long term permeability value for this material is approximately I x
10 cm/secs

Group II materials were not permeability tested in a remolded compacted
state; however, based on the physical characteristics of the material, it
will meet or exceed the requirement as a compacted liner material.

Group III

This material consists of unweathered Pierre Shale and is first encoun-
tered at depths ranging from 59 to 102 feet below the surface except in
test holes G1, 62, and G3, which are outside the processing/disposal
area. The material has approximately the same engineering characterisg-
tics as the weathered shale, except it is not generally fractured.

Permeability tests near the surface of the unweathered shale range be-
tween a high of 1.4 x 10 ° cm/sec. and a low of "completely impervious™

{no flow could be induced).

6.5.1.2 Groundwater

No major groundwater aquifers underlie the site, nor are any exposed at
the surface. However, due to_the very low permeability of the Pierre
Shale, perched water tables typically occur in the alluvial fi1l drain-
ages. Groundwatgr of this type was encountered in the drainage swails

cutside the perimeter of the secure disposal cell area at depths ranging

from 35 to 45 feet. Recharge to these areas comes from vertical infil-

tration in the immediate drainage area.

A minor amount of deep groundwater exists at the site Im the Pierre Shale

bedrock. Rechafge probably comes from horizontal flow through the small
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fracture networks. Groundwater of thils type was encountered in two deep
borings at depths of 182 feet and 99 feet, both corresponding to an ele—
vation of about 4,700 feet. Pump tests indicated virtually dry well

conditions, i.e., Q.16 gallons per minute.

6+ 5.2 Secure Disposai Cells

6.5.2,1 Description

Presented in Figures 6.5.1 énd 6+ 5.2 are plan and section views, respec—
tively, of the standard size secure disposal cell. As can be seen thére,
typlical cells will have surface dimensions of 600 feet by 300 feet and
will be about 30 feet deep. The sides will be sloped at 2:1 horizontal
to vertical, and the bottom will slope from one end to the other at 17.
Compacted clay liners will be installed on the bottom and sides of the
cell to further immobilize the solidified pfoduct. When a particular

" cell is in use, a road constructed over the wall liner will provide ac-
cess to the bottom of the cell (not showm). A leachate collection/detec-
tion system will be iInstalled in the bottom of each cell for removai of

leachate, even though leachate formation is unlikely.

The solidified Wastés will be placed in the cells in lifts of varying
thicknesées {four to eight feet) and compacted with a bulldozer. The
surface of each 1ifﬁ will ﬁe covered with six inches of clay on a daily
basis. This procedure will be repeated until the cell is filled to with-
in one foot of the ground surface. Wastes placed within any given layer
may be separated, depeﬁding on their compatibility, by clay partitions
about two feet wide. When the capacity of a cell is exhausted, a three
foot compacted clay cover {cap) will be placed on the cell. A minimum of

6 Iinches of topsoll will then be placed over the cap to provide a 3%
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slope for drainage and to allow revégetation. During the operation of a
secure disposal cell, berms will be constructed around the cell to divert
surface run-off from outside the area to the non-contaminated surface

water collection ponds.

Some important statistics for the standard sized cell are summarized in

Table 6.5.1 below.

TABLE 6. 5.1

STATISTICS OF STANDARD SIZED SECURE DISPOSAL CELL

Description

1. 300" wide x 600" long x 30' deep (with liner in place)
2. Side walls sloped at 2:1 horizontal to vertical

3. 5" thick wall and floor liner

4. 3! thick cap (minimum)

5. 48" per lift, including 6" of cover (alternatively, 96™)

Volume Statistics

185,000 cublic yards

]

Total excavation per cell
{including overcut for liners)
Empty volume {with liners in place)
Volume of floor liner

Volume of wall liner

Volume of intermediate cover
Volume of cap

Useable volume for solidified waste
Volume of overburden®*

150,000 cubic yards
16,000 cuble yards
19,000 cuble yards
15,000 cubic yards
20,000 cubic yards

125,000 cubic yards

125,000 cuble yards

tu

]

LI}

*Note: Volume of overburden includes that portion of the cell cap which
extends above the original ground surface.

6+ 5¢2.2 Liner

The liners of the secure disposal cell wili congist of five.feet of clay
compacted at or above optimum meisture content to 957 of Modified Procter
maximum dry density per the ASTM DiSS? test method. The on-site clays
meeting the followlng criteria are suitable for liner construction:
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greater than 80% passing the No. 200 Sieve, the Liquid limit greater than
or equal to 30, and the Piasticity Index greater than or equal to 7.
Laboratory test results from on-site clays compacted to the above compac~
tion criteria indicate the liners will have a permeability on the order

of 1 x 10ﬁ8 cm/sec,

In order to evaluate the performanée of-the liner, a seepage analysis was
conducted using the methed of McWhorter and Nelson, of Coleorado State
Iniversity, as presented in their paper "Ungaturated Flow Beneath Tailing
Impoundments” (in U.M.T.M., Vol. I, Proceedings of Symp., Nov. 20, 1978).
Their procedure was developed for analyzing flow through partially satu-
rated porous media. It is to be emphasized that the leachate collection
system prevents the formation of a fluid head, ;n the unlikely event that
leachate should cccur. Without a fluld head, no seepage can possibly oc-
cur. Consequently, in order to perform the seepage analysis, three un-
realistic assumptionms were necessary: (1) that leachate would occury (2)
that the leachate collection system would fail: and (3) that a one foot
fluid head existed over the bottom liner for a six-month period. Using
the measured liner permeability of I x 10“8 cm/sec, the analysis indi-
cated that for these conditions the maximum seepage would be one foot

below the liner bottom.

6.5.2.3 Cap

The top of each secure disposal cell will receive a three foot clay cover
(cap) compacted to 95% relative compaction which will achieve permeabil-
ities similar to the liner. In addition, topsoils will be placed over

the cap to form a mound with a2 minimum 3% slope, thereby promoting sur-

face drainage. The top.will be planted with suitable vegetation to
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minimize erosion. Raimnfall run-off from the surface of the capped cells

will be collected in the non-contaminated surface water collection ponds.

6.5.2.4 Leachate Collection/Detection

Leachate should be virtually non-existent because of the nature of the
solidified product, the absence of gréundwater, and the installation of
at least three feet of compacted clay cover over the top of the cell,
However, in the unlikely event that leachate forms, a collection/detec-—
tion system will be provided in each cell. As was illustrated in Figure
6.5.2, thé system will consist of one foot thick by ten foot_wide drain
rock {gravel) collectors spaced about 40 to 45 feet apart longitudinally
along the bottom. At the low end, é similar drain blanket will be in-
stalled across the cell with a six inch diameter plastic drain pipe in
it, At the center, 1t will be qonnected to a collection sump with a six
inch diameter plastic pipe riser to the ground surface so any accumulated
leachate can be pumped from the collection system to the contaminated
water holding pond for evaporation and/or for subsequent conveyance to

the treatment/solidification facilities.

6.5.2.5 Construction and Operating Plan

The following steps will be employed during construction and filling of a

typical secure disposal éell:

1. The area will be stripped of usable topsoil. This soil will be
stockpiled for future use on completed cells.

2. The cell will be excavated to the required depth and width, with
everburden placed in predesignated areas.

3. The five foot thick bottom and side liners will then te
constructed.

4. The gravel leachate collection/detection system will be in-—
stalled on tep of the bottom Iiner.
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5 The necessary surface drainage control facilities will be
constructed concurrent with the above items.

6, The wastes will be placed at the high end and worked toward the
low end. The wastes will be .deposited from dump trucks and
spread with a dozer.

7. A six-inch thick layer of clay will be maintained over the top
of the waste surface. It will be shaped and compacted with a
dozer. This process will be repeated as the cell 1s filled.

8. The top of the cell will have a three foot thick compacted clay
cap. Additional compacted soil will be placed over the cap to
form a crown with 3% slopes to promote surface drainage.

9. The final crowned surface will be vegetated to resist erosiom.

As the filling of one secure disposal cell progresses, excavation of the

next cell will begin so that space is available for solidified wastes at

all times.

6.6 DESIGN OF SURFACE DRAINAGE COLLECTION FACILITIES

Surface drainage has been separated into three categorles: non-contam-—
inated, contaminated, and potentially contaminated. The collection ponds
;for the non-contaminated surface run-off were discussed in Sections 6.2.3
and 6.2.7.2.2. They will be constructed to the same specifications as
the standard sized secure disposal cells except that they will be shal-
lower and 2 leachate collection system wili not be employed. The designs
for the contaminatedlwater holding pond and the potentially contaminated

holding water collection pond are discussed below.

6. 6.1 Contaminated Water Holding Pond

The location of the holding and evaporation pond for contaminated water
“was illustrated earlier in Figures 6.2.2 and 6.3.3. This pond is under
construction and will be utilized for both the Phase I and Phase II

levels of operation. It is approximately 250 feet by 150 feet and 10
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feet deep. A plan view.is presented in Figure 6.6.1, and a sectlon view,
with leachate collection detall, 1s préseﬁted in Figure 6.6.2. Twe feet
of freeboard is provided for the pond. In the unlikely event that the
level of the pond gets too high, liquid will be d¥awn off, treated at the
solidification facility, and the solidified product placéd in a secure

disposal c¢ell.

The,water conveyed to the contaminated water holding pond will consist of
the folllowing:

o run~off from the area immediately adjacent to the secure disposal
cell in use (which will be surrounded by an earth berm);

o leachate collected from the leachate collection/detection sfstem
of the secure disposal cells (should leachate oeccur), the poten-
tially contaminated holding pond, and the contaminated holding
pond}

o run—cff from access routes to secure disposal cells;

o external truck wash water, when reguired.

The pond bottom will have a longitudinal slope of about 1%. The pond
liner will consist of compacted clay with a leachate collection/detection
system sandwiched near the middle. Two feet of compacted.clay will be
installed on the sides and bottom. Across the bottom, 12 inches of drain
rock (gravel) will be placed for the leachate collection/detection sys-
tem. At the lower end of the pond, six-inch diaﬁeter plastic drain pipe
will.be placed across the width of the gravel. It will be connected to a
drainage sump in the middle. A six~inch diameter plastic plpe riser laid
agalnst the slope and extended above the ground surface will be used to
drain the system. 4n additional three feet of clay will be compactéd on
top of the leachate collection system to complete the liner system. All

compactlon will be performed with the soil at or above optimum molisture
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content and with sufficient effort to achieve 95% relative compaction to
achieve a permeability of about 1 x 10 ' cm/sec or less. The sides will
be lined with five feet of compacted clay to the same requirements as the

bottom liner.

Construction of the contaminated water holding pond will involve the

following steps:

R The area will be stripped of usable topsoll. The soil will be
stockpiled for future use on completed cells.

2. The impoundment will be excavated to the required depth and
width.

3. The pond bottom will be sloped from one end to the other at a 1%
grade. . '

4., The first clay liner will be compacted in place on the bottom
and side walls.,

5. The gravel leachate collection/detection system will be in¥
stalled on the bottom.

6. The second or top clay liner will be compacted in place on tep
of the leachate collection/detection system.

7. The remainder of the wall liner will be installed.

8. The impoundment will be ready for use.

A seepage analysis (using the method discussed in Section 6.5.2.2) was
conducted on the liner in yhich an average liquid head of six feet was
assumed. Using the measured liner permeability of 1 x 10“8 cm/sec,.the
analysls indicated that seepage would travel a maximum of eight feet be-

low the bottom of the lower liner in 20 years.

6.6.2 Potentially Contaminated Water Holding Pond

The traffic pattern in the Phase II processing area has been specifically
designed so as to separate off-road vehicles (e.g., articulating dump

trucks) from on-road vehicles (e.g., waste transport trucks). In this
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manner, the rainfall run—off from portions of the paved processing area
will be non-contaminated and thus will be drained to the non~contaminated
surface water collection ponds. However, run—off from certain portions
of the paved area might occasionally be degraded, e.g., in the general
area around the tank farm and the solidification facilities; Consequent-
ly, a pond will be constructed to coilect run~off from these potentially
contaminated surfaces. Wherever possible, the runoff will flow by
graﬁity intc this pond using earth berms to control its direction. Those
areas that cannot be drained to the pond by gravity will be provided with
a collection sumﬁ and pumping arrangement. In order to minimize the size
requirement for this pond, the roof run-off from the major buildings will
be discharged to the non-contaminated water holding ponds. Further, the
apron run—off immediately arocund the solidification building and the

maintenance building will be directed to the solidification basins.

The location of this pond was illustrated earlier in Figuré 6. 3.2 and,
with the exception of surface dimensions, it will be constructed to the
same specifications as the contaminated water holding pond illustrated in
Figures 6.6.1 and 6.6.2. A plan view is presented in Figure 6.6.3. Tﬁe
surface area and volume of this pond will be about 58,000 square feet and
3,500,000 gallons, respectively. 1Tt is anticipated that these dimensions
are sufficient to evaporate all potentially contaminated run-off. How—
ever, if needed, a similar shaped pond will be constructed in the adja-

cent area reserved on the other side of the existing oil pipline.

6.7 DISPOSAL FEES

Costs for chemical waste treatment/solidification and disposal are a

function of several variable factors. These Include type of waste,
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special handling requirements, treatment requirements, quantity and type
of reagent employed, ard resultaht volume of the solidified product. Be-
cause processing and disposal costs per unit volume of raw waste are

quite varlable, the user costs must be determined on a case-by-case

basis.

Processing and disposal costs are also subject to changes which are
independent of the particular raw waste. Although the ever changing
costs for labor and materlals are somewhat predictable, other important
costs are non—predictable. For example, costs for the stringent oper-
ational controls and monitoring programs (discussed in Chapter 7) coﬁld
significantly iIncrease in the event that new additional regulatory re-—

quirements be developed.

In spite of the variébility and uncertainty of cost related factors, the
processing and dispoéal fees for the facility addressed herein will be
consistent with nationally reported price ranges. According toc a recent
EPA sponsored survey {U.S. EPA, “Bazardous Waste Genaration and Commer-
cizl ﬁazardous Waste Management Capacity ~ An Assessment,” SW-8%4, Dec.
1980), actual reported prices for chemical processing ranged from 64 to
2004 per gallon; and prices for disposal in secure landfills ranged from
8¢ to 1524 per gallon. It is noted that these prices are in terms of

1980 dollars and exclude transportation costs.
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CHAPTER 7.

'OPERATIONAL CONTROLS AND MONITORING

7.1 INTRODUCTION

The implementation of the Resource Conservation and Recovery Act, or
RCRA, (Public Law 94-580) resulted in the promulgation of numerous re-
quirements governing the operation of hazardous waste treatment, storage,
and disposal (TSD) facilities. The majority of these requirements were

published in the Federal Register, Vol. 45—Nof.93, on May 19, 198C. Var-

ious additional regquirements, and modifications to those previously pub-

lished have been presented in other issues of the Federal Register,

Additional requirements and modifications appearing In the Federal_Reg—

ister through February 5, 1981 have been incorporated into thils chapter.

At the present time, the applicable requirements for the operation of
this facility are the interim status standards for owners and operators
of hazardous waste treatment, storage and disposal faclilitles, These

standards are contained in Chapter 40 of the Code of Federal Regulatioms,

Part 265, Subparts A through R (40 CFR 265.1-265,430) and are included in
Appendix H. As specified in the recentiy promulgated RCRA ;egulations,
interim status standards are applicable to all TSD facilities (meeting
certain reguirements) until ad@inistrative action is taken on the indi-
vidual facility's application for a final permit by the United States

Environmental Protection Agency {EPA).

The purpose of this chapter is tq deseribe the propoéed operation of this
facility and to demonstrate how the facility will conform to the interim
status standards. To do this, various plans and procedures are pre-
sented. For the convenience of reviewers ¢f thils chapter, this presenta-
rion is arranged In the same sequence and with the same headings as the
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published standards. Because each of the chapter sections must be writ-—
ten to stand on thelr own, some of the material has been presented sev-
eral times, as required, to make each major section essentially a com-

piete and separate document.

The interim status standards do not apply to certain specific hazardous
waste disposal activities such as ocean disposal, underground injection,
treatment at a publicly-owned treatment works, waste reclamation, genera-
tor storage for less than 90 days and several others. None of these ex-
emptions are relevant to this facility. The only other exemption to the
interim status standards is for facilities located in a state which has a
RCRA hazardous waste program authorized by EPA to operate in lieu of the
Federal program. Since Colorado does not presently have an authorizeé

program, this exemption does not apply.

7.2 GENERAL FACILITY STANDARDS

The general facility standards are conﬁained in 40 CFR 265.10 to 265.17.
These.sténdards cover a series of requirements, including facility iden-
tification number, general waste anélysis, security, general inspection
requirements, persomnnel training, and general requiréments for ignitable,
reactive, or Incompatible wastes. Compliance procedures for these stan-

dards are contained in the following subsections.

7.2.1 Identification Number

The owner or operator of every hazardous waste treatment, storage, or
disposal facility must apply to EPA for a permanent EPA identification
number., This identification number must be used in all subsequent permit
applications and related correspondence, annual reporting funcfions, and

hazardous waste shipping documents.



A notification of hazardous waste activity (EPA Form 8700-12) was com—

pleted by the Righway 36 Land Development Company and submitted to EPA,
in accordance with Section 3010 of RCRA and is contained in Appendix B.
This notification resulted in issuvance of EPA Identification Number COT

090010620 to this facility (Appendix C).

7+2.2 General Waste Analysis

The district manager will establish a program to determine the specifie
physical and chemical properties of hazardous wastes destined for treat-
ment, storage, or disposal at this facility. The purpose of this waste
analysis program is to:

o verify the identity of incoming wastes:

o promote safe storage and handling of the wastes; and

o permit proper treatment and disposal in accordance with all

pertinent regulations.

The following elements constitute the waste analysis program. Figure

1.4, previously presented, illustrated this plan schematically.

I. Prequalification of Waste Streams

Waste streams proposed for treatment, storage or disposal at
this facility will first underge a preliminary screening process
by BFI to determine that the characteristics of candidate waste
streams are compatible with the capabilities cof the facility.
This prescreening process will involve laboratory analysis of a
representative sample of the waste at BFI's laboratory in Hous-
ton, Texas or submission of independent laboratory analyses by
the generator, and when appropriate, could include review of
chemical manufacturer's specifications or published data on
these or similar wastes.

2. Waste Characterization by Generator

The generator will be required to submit a completed BFI waste
characterization data sheet as shown in Flgure 7.2.1.

3. Decision to Accept or Rejeet Candidate Waste Stream

A recommendation to accept or reject a candidate waste stream
will be made by BFI's technical staff. This recommendation will
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FIGURE 7.2.1 ,
BFI-Wasts Code No.

Browning-Ferris Industries EPA-Waste Cods No.

. State Waate Code No.
CHEMICAL WASTE SYSTEMS Generstor No.

WASTE CHARACTERIZATION DATA

General Dleeetions: 1n order for us to detarmine whether we can lawfully and salely transport, treat, and di of your waste material, we must
abtain cortain information gbout the ghemicsl and phyniul pmpa:hu of the wasto and its chemical aomposlt.ton Please be complete in your
answers; if your response [s "none” or “not avallable”, A A musl be printed in ink or typewritten and the complietad form roust
be signed. Plasse rake & copy of this form for your m:.

t1y G Name:

| 2.} Generating Facllity Naroe Addrese:

{ 3} Authorized Company R tative: Titls

{ 4 Phons Numb
{ 5.1 Emargency Contact

Title

Phone Numb
| 63 General Description of The Waste:

§ 74 Procass Generating Weate:

| 83 Anticipated val B Gall P Tena {3 Cubie Yarde O Drums,or £ Other
Per: O Day {OWeek O Mouth O Year,or O Cther
i 90 Waste Proporties:
in} Vapor Pressure {in'mm of Hg @ 25 *C} .
{b) Flash Point *C [ Closed Cup O Cpen Cup
ic.) Phaseslayers: O Bingle [ Bilayared 0 Multileyar .
{43 PhysicalState @ 20°C: [8olid  OLiqud DO SemiSolid (I Powder O Other
{et Solubilivy 1g/00 g Ha0) @20 %C;

i) pH.

g} Denaity: 3 Inife? O bigal, O Other —

th) Odor: l: Strong O Mild O None

{1} Reaciivity. .
Hydrophoric OYss CNo Thermally Sensltive O Yes D No
Pyrophorie DYes DNo Shock Senaitive OYes DNe
Autopolymeritable [1Yes DNg Eaxplonive DYes ONo

tid.) Waste 2omposition {with ranges — indicate % or ppm.}
DRGANIC INORGANIC

Attach Additiona] Pages 1f Necasaxry :
111} Does this waste contain biclegical material: thogens of ntiological xpenta? I yea, pleaws spacify.

{123 Have you obtained lox:cil.y studiens of this wasu ntt It so, pleann nttach scopy of the results,

{14} Reguired parsonnet pratective equip & procedures. {Biogse wttach addittonal pages if nOCHESATY,)

1 hereby certify that the above and ttarhed deseription is F il accurate to the best of my knowledge and sblility wdeto'rmim. Ehat no
deliberate or willful amilaslons of compesition or pmpwtiu exints, and Lhat ail known or esapected hurarde have been disclosed,

Gensrator's avthorized Signatory

—_ Titls Date

< Nty Agr t: As {ideration for the G tor'n relesan of the nbove information and any other suppiamentat date, the under

signed ggrees 1o treat sich infoTmation as contidentisi property and will not discloss aueh information to others exceopt as x required by law, and
i aueh circumatances only afiar frat giving notice to ths Generatgr,

By

Nems

Titls



be based on the facility's capabilities, following review of the
data obtained by the preocedure ocutlined in #1 and #2 above. If
a waste stream is found to be acceptable for receipt at this
facility, the generator will be notified and a laboratory pre-
treatment and disposal recommendation form, as shown in Flgure
7.2+2., will be prepared. The generator will also be notified
as to any specific pretreatment or packaging reguirements which
may be applicable for the particular waste. Typical contractual
agreements for waste treatment/solidification and disposal are
given in Appendix M.

Facility Notification

Copies of laboratory data, forms and correspondence indicated
above will be transmitted to this facility for use by the facil-
ity management and technical personnel when the waste stream is

subsequently shipped to the facility.

Verification of Waste Identity

‘Upon arrival of a waste stream at the facility, its identity

will be verified by comparing its physical and chemical charac-
teristics to those described in the documents on file (see #4
above) and by comparing results of laboratory analysis of a rep~
resentative sample of the waste as received to those results
previously obtained during the prequalification process. The
facility iaboratory will be equipped to perform the necessary
analyses on incoming wastes.

' The following procedures are plamned for the implementation of the waste

analysis plan at this facility:

1.

2.

4-

The vehicle carrying the hazardous waste shipment will be
stopped at the guardhouse at the site eantrance., The security
guard will obtain a bill of lading and check the hazardous
waste manifest (See Figure 7.2.3 for an example) from the
driver.

The vehicle driver will present the bill of lading and the
hazardous waste manifest to the chief chemist or his designee.

A technician under the direction of the chief chemist will
check the bill of lading and the generater and transporter por-
tions of the manifest for completeness and consistency with
data in site files, then verify that a waste characterization
data sheet and a laboratory pretreatment -and disposal recommen—
dation form are on file for the waste, and that the shipment is
scheduled for receipt.

A technician under the direction of the chief chemist will then

obtain 3 representative sample of the waste shipment for on-
site analysis to determine that the material contained in the
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.FIGURE 7.2.2

y | Browning-Ferpis Industries
HOUSTON LABORATORY |
Date

PRETREATMINT AND DISPOSAL RECOMMENDATION

Sousce
Sample Desciption: ~ biquid . Sludge Sold Mix
Number of Phases (% v/v of each) : : Color Odor
pH Densty — (tb/palt Gb/cu. ft.) Fash Poant *F o Totalsobds e hwiw  Ash_____ _%iwiw
Commaents: .
Pretreatment:
A, Phase Separation — C Ooadanon/Reduction
8. pH Adjustment D. Other
Comments:
Bisposal Recommendation:
. A. Solidification: Volume petcent of Original Waste
1. Kilo Dust Fly Ash
a. Ratio of Absorbentto Waste ¢ Volume Increase : timas otiginal
b. Reaction uponmixing - d. Fnal Drspés_alr See attached leachate data —
11} Sanitary Landfil
(2} Secure Landfill
Cell Type
2 Lig-Wa-Con®
a, Reagent Ratic c. Volume increase -times origina!
b. éeacrion upen Mixing ' 8. Final Disposal: See attached leachate data
' {1} Sanitary Landfill
{2} Secure Landfill
Cell Type
8. Deep Well Disposal: Volume percent of Original Waste
1. Calcasien — — 3. Chaparsal
2. Sonics i . See attached Deep Well Analysis
C. Incineration: Volume percent of Original Waste . .
0. Other '
LComments:

The above is 4 recommendation of the 8ft Houston Laboratory Gronp. It must be understood that iocal regulations lif mare sHEngent
u_agarding disposal of spacific wastes takes precedence over the lsboratory's recommendations. '




FIGURE 7.2.13

! I
: f Manifest Document !
! Browning-Ferpls Industries 80
. 2 eyt . sa -
! HAZAKDOUS WANTE SHIPPING MANIFEST N 00301 —
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5.

60

shipment conforms to the waste described on the hazardous waste
manifest accompanying the shipment and to the waste character-
ization data sheet for that waste. The specific tests neces—~
sary for any particular waste will be determined by BFI's lab-
oratories (Houston) or BFI's chief chemist and will be suffi-
cient for comparison purposes.

The observations and analyses which may be performed at the
facility on incoming wastes are listed below.

Settleable Sclids

o Flash peint o
¢ Odor o Acidity
o Color o Alkalinity
o Number of phases o Cyanide
o Viscosity o Sulfilde
o Specific gravity or o. Chloride
bulk density o Nitrate
o Reactivity (water/alir) o Total Solids
o pH o Suspended Seclids

In addition to the above tests, if the waste is destined for
selidification followed by burial in a secure disposal cell,
the following analyses may have to be performed to determine
the compatibility of the incoming waste with site operations:

0 Reactlon or evolution of gases resulting from the
addition of hydrochloeric acid to a porticn of the
sample until the pH of the mixture is less than one.

¢ Reaetlon or evolution of gases resulting from addition
of sodium hydroxide to a portion of the sample until
the pH of the mixture is greater than 13.

The above analytical data will be entered in a bound laboratory
notebook under a heading identifying the origin of the sample
along with other data identifying the shipment, and the quan-
tity of waste received., Calculations associated with the gen-
eration of analytical data will be shown in the laboratory
notebook.

A shipment will be detained for any of the following reasons
until all discrepancies are resolved to the satisfaction of the
facility chief chemist:

o 1if the hazardous waste manifest is Incomplete or in-
correct;

o 1if the required forms are not on file for the waste
material;

¢ if the shipment has not been previously scheduled;

o if the on-site analysis shows the shipment to differ
substantially from the waste described, the hazardous
waste manifest or the waste characterization data
sheet.
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If no resolution is possible, the shipment will be returned to
the generator.

If all of the above requirements are met, the designated facil-
ity techmieal personnel under the direction of the operations
manager, using the results of onsite analysis and information
obtained from the pretreatment and disposal recommendation
sheet, will prepare a shipment/receipt/transfer form shown in
Figure 7.2.4 for the shipmeant, indicating a waste recelpt into
the site. This form will contain detailed instructions regard-
ing the location at which the material is to be off-loaded and
any special procedures and safety equipment to be utilized dur-
ing off-loading.

7. The facility technical personnel will then complete and sign
the facility portion of the hazardous waste manifest, retaining
one copy for facility files, and forwarding the remaining cop-
les as instructed on the manifest.

8. The shipment/receipt/transfer form will be read and signed by
the vehicle driver and the facility personnel under the direc-
tion of the operations manager responsible for off-loading the
shipment. By signing the form, the driver and facility opera-
tions personnel signify that they have read and understood the
instructions contained on the form and, further, that they are
capable of executing the off-~loading in accordance with those
procedures.

9. The shipment will then be off-lcaded by technicians in coordi-
nation with the solidification supervisor in accordance with
the instructions on the shipment/receipt/transfer form, observ-
ing all safety precautions and wearing all required protective
equipment. BFI policy is that any varilation from the instruec-
tions stated on that form without the written authorization of
the district manager or failure to wear all required personnel
protective equipment and observe all safety procedures, con-—
stitutes grounds for disciplinary action, including dismissal.

10, If required, the vehicle which contained the waste shipment
will be internally/externally washed out or decontaminated in
accordance with instructions listed on the shipment/receipt/
transfer form. Upon completion of off-loading and truck wash-
out, the shipment/receipt/transfer form will be returned to the
slte chief chemist or his designee indicating that the shipment
was properly recelved.

7.2.3 Security Plan

The security plan regulations outlined in 40 CFR 265.14 have a two—fold

purpose!
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EIGURE 7.2.4

Browning-Ferris Industries, Inc. DATE o
- . BFI WASTE CODE
SHIPMENT/RECEIPT/TRANSFER FORM TDWR TICKET
T T TDWR WASTE CODE
| - VOLUME {UNITS
TRUCK % SHIPMENT/RECEIPT/TRANSFER (cirrle one) -
JOB # SHIPMENT/RECEIPT/TRANSFER TANK OR LAGOON #
GENERATOR : - ‘

SPECIAL SAFETY INSTRUCTIONS

HANDYLING/SEGREGATION

TRUCK WASHOUT

SIGNATURES {(read before signing)

CHEMIST " : TIME
COORDINATOR _ - TIME
DRIVER ‘ o szé
TANK FARM PERSONNEL - . TIME_
COORDINATOR _ TIME_.
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o to set general performance standards which prevent the unknowing
entry of people onto the active portion of the site;

o to minimize the potential for the unauthorized entry of the
‘people, livestock, or other animals onto the active portion of
the site.

The security system proposed for this site provides for positive control
and monitoring of all entry onto tﬁe active portion of the site. The
structures and security personnel at the access points will prevent the
diréct-entry of unauthorized personnel onto the site and the fence and
slgns surrcunding the site will prevent the unknowing entry of people,
livestock, or other animals onto the active portion of the site. The re-—
quired warning signs will indicate that only authorized personnel are
allowed within the active portion of the site and that entfy may be dan-
gerous. The warning signs will be in the English lgnguage because the

demographic characteristics in the surrounding area are such that there

are not significant non-English speaking population groups.

To satisfy tﬁe requirements of Section 40 CFR 265.14 of RCRA, the dis~
trict manager will implement the followlng security system to prevent the
unknowing and unauthorized entry of people, livestock, or other animals

onto the active portion of the facility:

o A chain link pgrimeter security fence will surround the active
portion of the site {see Figure 6.2.1). The fence will be of
sufficient height to meet the intentions of the regulations.

0 Security personnel will be stationed in 2z guard house at the
operating access polnt onto the active portion of the site at all
times. All other gates used occasionally for maintemance, in-
spections, etc., will stay closed and secured. They will be
opened only by security personnel during maintenance and inspec-
tions and will be monitored by the security personnel while open
during these activities.

¢ Gates onto the active portion of the site will be controlled

manually or electro-mechanically by security personnel during
site operating hours and closed and secured during non—operating
hours.
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o A sign will be posted at each access point onto the active por-
tion of the site. Tt will have the following legend, “DANGER -
Unauthorized Personnel Keep Cut”, and will be legible from a
distance of at least 25 feet.

o Signs will be posted along the periphery of the site at approxi-
mately 200 foot intervals having the legend, "DANGER - Unauthor-
ized Personnel Keep Cut™, to warn unknowing people that entering
onto the active portion is potentially dangerous.

¢ A daily survey will be conducted to inspect the perimeter secur-
ity fence for damage from vandalism or weather. The results of
the perimeter security fence survey will be recorded in the site
operational log and any damage found will be corrected.

o Entry to the active portion of the site will be restricted to
site personnel and properly identified persons whose entry is
authorized by the site management. Authorized visitors will only
be allowed near the active area of the site when accompanied by a
site representative designated for that purpose by the district
manager.

0 The entry gate, guard house, and immediate surroundings will be
well lighted during periods of darkness.

7.2.4 General Inspection Plan

The general inspection plarn for this facility has been developed in four

interrelated parts, which correspond to the four sub-sections in 40 CFR
265,15, These parts are the statement of need, written inspection sched-~

ule, response to incidents, and inspection records.

7e2.4.1 Statement of Weed

BFI recognizes the need for periodic inspection af the facility compo-
nents and equipment, as an intrinsic part of an overall personnel safety
and environmental security program. Therefore, the district manager will
establish and adhere to an on-going general inspection plan which is in-
tended to identify and correct problems beforg they result in harm to

‘health or the environment.



The on—going BFI corporate maintenance scheduling program will be used at
the site to assure reliable and effective equipment avallabiliry. This
program will be expanded, as required, to meet the specific needs of the

Adams County site.

7.2,4.,2 Written Inspection Schedule

A complete facility inspection will be conducted daily,oﬁ normal opefa—
ting days by trained and technically qualified personnel assigned to this
duty by the operations manager. Some items, such as tanks; drainage
ditches, and concrete structures, require periodic inspecfion, but are
not subject to sudden failure or deterioration. These items will be in-
spected on a weekly basis, in conjunction with the routine daily inspec-
tion. In addition, mechanical equipment requires periecdic service and
preventive maintenance procedures to ensure proper functioning and re-
1iability. These procedures, and their frequency, vary. The district
managér wlll develop an equipment service and maintenance schedule coor—
dinated with existing BFI maintenance programs in accordance with the
specific recommendations of the manufaéturer of the various items of

equipment which are used at this facility.

Each daily and weekly inspection will be documented by an inspection
repert form, which will be completed, signed, and dated by the person
assigned to perform the inspection under the direction of the'operations
manager. The inspection report form will indicate the items inspected
and will note any deficiencies observed during the inspection, including,
if appropriate, a comment on the severity of the condition. EFExamples of
dally and weekly inspection report forms are shown in Figures 7.2.5 and

7.2.6, respectively.



SAMPLE DAILY SITE INSPECTION REPOR

General Facility Conditions

Security fencing-gates~locks
Unauthorized entry

Liquid discharges-~odor
Perimeter drainage facilities
Wind~blown wastes—debris

. Splidification Facilities

Observe freeboard levels in tanks
Personnel protective equipment used
Decontamination equipment accessible
Emergency equipment in place

Secure Landfill

Free liquids Iin landfill

Personnel protective equipment used
Decontamination equipment accessible
Fmergency equipment in place
Integrity of leachate standpipes

Containers
Leakage or spillage
Placement~segregation of containers
Identification of contents

Tanks
Persotnnel protective equipment used
Decontamination equipment accessible
Emergency equipment in place

Discharge control equipment

Impoundments

Freeboard level (2 feet or greater)

OBSERVATIONS AND COMMERTS

Date: Signature:
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Emergency response equipment

Spilled materfal within facility

Condition of mnon-all-weather
roads — Dust, ruts

"No Smoking” regulations obeyed

Spillage-discharge from facility
Security barriers
Unusual odor

Area drainage facilities
Unusual odors—other emissions
Presence of fugitive material
Integrity of monitoring wells
Operating guldelines/procedures

Damage to containers
Accessibility within facility
Emergency equipment in place

Operating guidelines/procedures
Unusual odors-other emissions

Spillage-discharge from facility

Unusual odors-other emissions




FIGURE 7.2.6
SAMPLE WEEXLY SITE INSPECTION REPORT

General Facility Conditions

Perimeter drainage facilities
Condition of hard surfaced roads

Solidification Facilities

Condition of mechanical equipment
Operability of decontamination
equipment

Secure Landfill

Operability of decontamination
equipment

Operability of emergency equipment

Conditlon of drainage systems

Containers

Contalner corrosion/deterioration
Operability of emergency equipment

Tanks
Operability of decontamination
equipment .
Operabllity of emergency equipment

Evidence of corrosion

Impoundments

Condition of embankments, erbsion
Evidence of leakage

OBSERVATIONS AND COMMENTS

Date: - Signature:

Operability of emergency equipment

‘Remote monitoring well condition

Operability of emergency equipment

Degree of cover over wastes

Damage to closed portions

Escape of leachate-closed
portions

Condition of storage pad
Condition of protective barriers

Structural integrity of tanks-
supporting structures
Erosion or damage in the area

Condition of vegetation-
other cover




Inspection reports will be directed to the district manager or his
designee, who will be responsible for noting the deficiencies and imple-
meﬁting the appropriate corrective action. Inspection reports will be

incorporated into the dally operating record of the facility.

On days the facility is not operating, such as weekends and holidays,
site security persommel will conduct tours of the facility to check for

unusual conditions or breaches of security.

The following items are proposed to be included in the daily facility
inspection: (See Figure 7.2.5) |

o General Facility Conditions:

~ Integrity of security fencing, gate(s), and locks}

- Evidence of unauthorized entry;

- Evidence of unauthorized liquid discharges or unusual odor;

~ Functioning of perimeter drainage control berms;

- Pregence of wind-blown wastes or debris;

= Presence of spilled, dropped or leaked material along access
roads, transportation routes within the facility, and waste
loading/unloading areas;

~ Condition of non-all-weather surface roads as to dust or ruts;

-~ Adherence to "No Smoking" regulations, where applicable;
— Presence of emergency response equipment.

o Solidification Facilities:
-~ Observation of freeboard levels in all receiving basins;
-~ Utilization of required personnel protective equipment by
operating persomnel and visitors;
- Accessibility of personnel decontamination equipment}
~ Presence of emergency response equipment}
—~ Evidence of spillage or discharge around or from the facility:
- Condition of security barriers;
~ Unusual odors.

o Secure Disposal Cells
- Presence of free liquids in the secure disposal cell;
-~ Utilization of required personnel protective equipment by
operating personnel and visitors;
~ Accessibility to personnel decontamination equipment;
- Presence of emergency response equipment
~ Integrity of leachate collection standpipes;
- Qperation of area drainage facilities;
- Presence of unusual odors, vapors, or other emilssions;
- Observance of operating guidelines and procedures;
- Presence of any fugitive wastes or debris;
- Evidence of escape of leachate!
- Integrity of monitoring wells adjacent to active areas.

7-16



o

Contalners:

- Evidence of leakage or splllage;

~ Proper placement, storage or segregation of contalners;
- Container contents identified;

- Damage to containersg )

- Accessibility throughout the storage facility;

- Presence of emergency response equipment.

Tanks:

- Utilization of required personnel protec¢tive equipment by
operating persomnel and visitors;

— Presence of persomnel decontamination equipment;

~ Presence of emergency response equipment;

- Evidence of leakage, spillage, or discharge in, around, or
from the facility;

~ Observance of required operating guldelines and procedures;

~ Unusual odors, vapors or otheér emissions;

Level of tank contents;

Condition of discharge control equipment (waste feed cut-off

systems, by-pass systems, etc.).

ImEoundments:

- QObserve freeboard level to be two feet or greater;
- Check for unusual odors, vapors or other emissions.

The following items are proposed to be included in the weekly facility

inspection (see Figure 7.2.6):

O

General Facility Conditions:

- Condition of perimeter drainage facilities;

- Condition of all-weather surface roads;

~ Condition of emergency response equipment;

- Surface condition of remote monitoring wells.

Solidification Facilities:

- Condition of tanks, pumps, and other mechanical equipment;
— Operability of personnel decontamination equipment;
- Condition of emergency response equipment.

Secure Disposal Cells:

— Operability of perscnnel decontamination equipment;

~ Condition of emergency response equipment;

- Condition of area drainage facilities;

-~ Degree of cover over buried wastes;

-~ Evidence of eroslon, differential settlement, ponding, or cap
damage on closed portions of the landfill;

—~ Evidence of escape of leachate from closed portions on the

landfill.

Containers:

— Evidence of corrosion or deterioration of containers;
~ Qperability of emergency response equipment}

~ Condition of storage pad;

~ Condition of protective barrilers.
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o Tanks:
- Operability of personnel decontamination equipment;
- Operability of emergency response equipment;
- Evidence of corrosion;
- Structural integrity of tanks and supporting structures;
~ Evidence of erosion or damage within the area.

0 Impoundments:
- Condition of embankments, erosion;
- Evidence of leakage;
~ Condition of vegetation or other cover.

7.2.4.3 Response to Incidents

The facility empioyee assigned to perform the site inspections will
record his observations on the appropriate inspection report, utilizing a
system similar to placing a checkmark along side an inspection item that
was observed to be satisfactory, and an "X" along side an item that was
found mot t¢ be in compiiance. When appropriate, a notation would be
made on the report as to the severity.of an item requiring corrective ac-
tion, to assist facility management in taking a timely and appropriate
~course of action. Any items found not to be in éompliance, but which are
corrected atr the time of the inspection, will be marked as being non-
compliant, but with a notation that appropriate corrective action was

taken.

Upon completion of each inspection, the person performing the inspection
will sign and date the inspection report, to acknowledge that the inspec-
tion was complete, was personally performed, and that the inspection re-

port accurately reflects the conditions actually observed.

Tt is the intent of BFI management to encourage prompt and on-the-spot

correction, whenever possible, of any non-compliant conditions.
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Any situation or condition encountered during the inspection which con-
stitutes an actual or potential threat to health, safety or the environ-
ment, and cannot be remedied on the spot, will be Immediately reported to
the distriet manager, operatioﬁs manager, or other responsible person who
has authority and responsibility to immediately initiate whéfever Teme—

dial action is appropriate.

7+2.4.4 Inspection Records

The facility operations manager will mailntain a record.of all inspectioné
by entering the originals of the inspection reports into the site opera-
ting log system with the reports arranged in chronological order. These

reports will remain on f£ile for a minimum of three years.

An integrated record or log system will be maintained to show the correc-
tive action taken with respect to items found during inspections which
require subsequent corrective action. This system will reflect each con-
dition requiring correction, the date it was discovered, the corrective
action takem, and the date of the corrective action. This system will
consist of either a summary log, or chronologically organized coples of
those inspection reports which show items requiring correction, upon

which the date and the cortrective action taken would be entered.

7.2.5 Personnel Training Program

BFYI will assure that the opération of the facility will not endanger the
health or safety of its personnel and visitors, or threaten the environ-
ment. Thorough training of facility persomnel is rec%gniZed as being an
important step toward these goais. Consequently, a comprehensive person-
nel training program, which has already been used in training other BFI
personnel, will be developed {as appropriate for the site) and emploved
throughout the operating life of the facility.
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The two major objectives of the persommel training program will be:

o to thoroughly train all employees in the proper performance of
their individual job duties;

0 to ensure that all appropriaté employees are capable of effec-
tively implementing the proper emergency procedures, should the
need arise.

It is felt that accidents and emergency situations can be avoided, or at
least minimized, by having a work force which is trained to perform jobs
properly, using adequate precautions. If an emergency incident does

occur, its consequences can be minimized through rapid and effective

emergency responsa.

To accomplish this, the district manager will initiate a comprehensive
personnel training program directed by a person having appropriate train-
ing in hazardous waste management and related environmental health sci-
ences. Instfuction in hazardous waste management procedures, safety,
emergency procedurés, legal requirements, gnd facility operational pro-
cedures, and similar related subjects will be provided by that individual
or other persons who are technically qualified to provide such instruc—
tion. Training manuals, other types of trainiﬁg aids, technical semi-
nars; and formal classroom education will be utilized in training

activities.

Persomnel will receive training appropriate to their personal needs as
well as to their job duties and responsibilities, Including their respon-
sibilities for emergency response. Successful gompletion of the appro-
priate training activities will be a condition of filling a technical or
operating position or of transfer or promotion to a new position which

requires additional training.
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On~the-{ob training will be previded to all employees on an individuoal
basis. This training will be specific to the duties, tasks and respon-

sibilities of the employee's particular position. Experienced employees
or supervisors who are knowledgeable of the reqﬁirements for satisfactory
performance of the job will provide this training and monitor its pro-
gress. On-the—job training will be progressive in nature, begimming with
demonstration and followed by closely supervised practice. When the em-
plo?ee hags shown his ability tc understand and perform his job and the
basic safety and emergency response functions related to it, his super-
visor will forﬁally acknowledge the satisfactéry completion of the em—

ployee's on-the-job training, in that employee’s training file.

The training policy of BFI requires that zall new employees must success=
fully complete their specific training within six months of thelr employ-
ment or assignment to the facility. Upon transfer or promotion of an
existing egployee to a new position with training requirements that
differ from those for the previous positiqn, that employee shall complete

~ the required additional training within siz months.

Pending satisfactory completion of the specifie training required for a
particular job, an employee will receive intensive supervision to assure

that the job is performed properly and safely.

On-going continuing education and training will be provided to employees
by the opezrator of the facility. The frequency of continuing education

and training activities will vary according to the type ¢f job.
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Filgure 7.2.7 presents an outline of the proposed pérsonnel training
program aiong with the schedule for conducting the training and the per-
somnel who would be scheduled to participate. The frequency of formal
training activities varies from monthly for emergency response and con-
tingency plan functions, to annually f&r training which does not relate
directly to emergency situations. By scheduling training functions at
six month intervals or less, new employees will be able to receive all

necéssary training within six months of their employment.

7+2.5.1 Training Records

Documentation of trairing will be provided by three record systems and

files which will be maintained at the facility.

The first record system will be a listing of job titles for every posi-
tion-gt the facility, along with the name of the person who occuples each
position. This list will he révised as this becomes necessary. Each

" list will be dated, and copies of each previous list will remaln on file

at the facility for a minimum of three years.

The second record system relating to training will be a written job
description for each position at the facility (previously given in Sec-
tion 6.3.3). Iﬁcluded in the job description will be any required educa-
tion and experience or equivalent, the training required both initially
and on an ongolng basis, and the job duties and responsibilities includ-
ing those during emergency response, if any. Generally, the training re-
quirements for varlous categories of jobs are displaved in Figure 7.2.7,
The specific descriptions of the type and amount of introductory and on—
going training to be given will be Incorporated inte the written job

descriptions.

7-22



FIGURE 7.2.7

PERSONNEL TRAINTMG PROGRAM -~ FORMAL TRAINING ACTIVITIES

Activity Description

I.

1I.

III.

IV.

Y.

V.

Hazardous Waste Management Overview

A.
Bt
C.
D.
E.
F.

Synopsis of Faderal/State Regs.
Definition of Hazardous Waste

Hanifest System and Records

Generator Requirements

Transporter Requirements
TSD Facility Regquirements

'Facility Policies and Procedures

A.
B L
Ct
D.
E‘
F.

G.
H‘

Waste Recelpt, Inspection, Sampiing

Waste Approval
Site Security

Facllity Inspection, Gensral
Preparedness and Prevention

Industrial Hygiene

Inspection and Maintenance of

Emergency, Monitoring, Alarm,
and Communication Systems

Response to Fires or Explosions
Response to Spille, Ground Water
Contamination, or Alr Emissions

and Verification Procedures

A
B.

Safety in Handling Hazardous Wastes

General overview

Specific Procedures

A.

B.

cl

D‘

E.

F.
G.

Chemical reactions and

chemistry

Personal protective equipment
Truck loading, unloading, and

washout

Use of Shipment/Receipt/

Transfer Forms

Contingency Plan and Bmergency

Procedures
First Aid

Bafe Handling of Specific Wastes

Solidification Facilities, Tank

Farm and Containers

A L]
B.
C.
D.
E.
?'

Waste Ident. and Segregation
Care in Handling Wastes
Operation and Monitoring

Use and Care of Emergency Systems

Waste Feed Cut-off Systems

Emergency Shutdown

Secure Landfill and Impoundments

A.
B.
Ce
D.
E.
F.

Design Consfiderations

Waste Ident. and Segregation
Operation and Controls’

Monitoring

Frequencz

Annually

Quarterly
Monthly

"

Annualily

Annually

Semi-Annually

Semi-annually
Monthly

Semi-annualily

Monthly

Semi-annually

"

Use and Care of Emergency Systems Monthly

Emergency Response
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Parsonnel

All Facility Pers.

Tech. Pers.

All Facility Pers.
Lab and Security

All Pers. Except

Accounting, Sales
and Clerical

411 Personnel

All Pers. Except

Accounting, Sales

and Clerical

a

811 Personnel
A1l Personnel
Approp. Tech, &
Oper. Pers.,

Approp. Oper. Pers.,



Records of training given to facility personnel will constitute the third
method of training documentatlen. These records will consist of both a
general facility training file and inclusion of é_record of his or her
training in each employee's personnel file. The general facility train-
ing file will contain a description of each formal training activity, the
date(s), the personnel who attended, and an indication of sat;sfactory
accomplishment of the goals of the training activity by each person. The
same or similar information will be included in the personnel file main-

tained at the facility for each person.

At least twice a year, facility management will review each employee's
personnel file against that personfs job description training require-
ments, to verify that the frequency and type of'tr#ining required for
that job is being provided. This semi-amnual review will also demon-

strate that the facility's training objectives are being met.

Training records_will be retained for'a minfmm of three years or until
completion of closure of the facility. In the event an employee trans-
fers to ancother facility and his personnel file is transferred with him,
the general facility trairning file will be used to document the training
he was provided during his employment at the facility.

7.2.6 General Requirements For Ignitable,
Reactive, or Incompatible Wastes

7.2.6.1 Identification of Ignitable, Reactive,
or Incompatible Wastes

The operations manager of this facility will implement precautions to
prevent accidental ignition of ignitable wastes, or chemical reaction of

reactive or incompatible wastes.
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The precautions which will be implemented include prescreening of candi-
date wagtes to determine if particular waste streams proposed for treat-
ment or disposal at thie faeility can be safely handled at the facility,
or if special handling technigques and/or pretreatment are required.

Those wastes which cannot be safely handled even ﬁith special techniques
oY pretreatment will'ﬁe excluded frqm the facility. Those which can be
accepted only with special handling or pretreatment will have those
parficular requirements stated on tﬁe pretreétment and disposal recommen—
dation form (see Section 7.2.2), a copy of which will be on file at the
facility along with all other forms from wastes which have been approved

for treatment and/or disposal.

Upon arrival-of a waste shipment at the facility, the waéte will be
exanined aﬁd sampled, and these results will be compared to the shipping
documents and manifest accompanying the waste, as well as the data in the
facllity files concerning the waste. After these procedures have demon—
_strated that the waste characteristics are known, the waste shipment will
be accepted by the facility for treatment or disposai. Additional de-
tails of these'procedures were described in the general waste analysis

plan, in Section 7.2.2.

The spécial precautions'for ignitable, reactive or incompatible wastes
will be implemented for wastes which meet the definitions of ”ignitébil—
1ty" and "reactivity” contained in EPA regulations 40 CFR 261.21 and 40
CFR 261.23, respectively. A description and examples of incompatible

wastes are also presented in the following discussion.
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The characteristic of ignitability from 40 CFR 261.21 is as follows:

"A solld waste exhibits the characteristic of ignitahility if =2
representative sample of the waste has any of the following proper-

ties:

(1) It is a liquid, other than an aqueocus solution containing less
than 24% alcohol by volume, and has a flash point less than
60°C (14G°F), as determined by a Pensky-Martens Closed Cup
Tester, using the test method specified in ASTM Standard
D~83-79, or a Setaflash Closed Cup Tester, using the test
‘method specified in ASTM standard D~3278-78, or as determined
by azn equivalent test method approved by the Administrator
under the procedures set forth in &40 CFR 260.20 and 260.21.

(2) It is not a liquid and is capable, under standard temperature
and pressure, of causing fire through friction, absorption of
moisture or spontaneous chemical changes and, when ignited,
burns so vigorously and persistently that it creates a hazard.

(3) 1t is an ignitable compressed gas as defined in 49 CFR 173.300
and as determined by the test methods described in that regula-
tion or eguivalent test methods approved by the Administrator
under 260,20 and 260.21.

(4) 1t is an oxidizer as defined in 49 CFR 173.151." (DOT
- regulations} .

The characteristic of reactivity, from 40 CFR 261.23, is as follows:

"4 s0lid waste exhibits the characteristie of reactivity if a repre-
sentative sample of the waste has any of the following properties:

(1) It ig normally unstable and readily undergoes violent change
witheut detonating.

(2Y It reacts viclently with water.
(3) It forms potentially explosive mixtures with water.

(4} When mixed with water, it generates toxilc gases, vapors or
fumes in & quantity sufficifent to present a danger to human

healith or the environment.

{5) 1t is a cyanlde or sulfide bearing waste which, when exposed to
pH conditions between 2 and 12.5, can generate toxic gases,
vapors or fumes in a quantity sufficient to present a danger to
human health or the environment.

{(6) It is capable of detonation or explosive reaction if it 1g

subjected to a strong initiating source or if heated under con-
finement.
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{7) It is readily capable of detonation or explosive decomposition
or reaction at standard temperature and pressure.

(8) It is a forbidden explosive as defined in 49 CFR 173.51, or a
Class 4 explosive as defined in 49 CFR 173.53 or a Class B ex-
plosive as defined in 49 CFR 172.8R." ({DOT regulations)

Incompatible wastes are not as explicitly defined as those which are
ignitable or reactive. Generally, incompatible wastes are those which
may produce adverse chemical reactions when brought into contact with
cerﬁain other wastes. Incompatible wastes, when mixed with other waste
or materials at a hazardous waste facility, can produce effects which are
harmful to human health and the environment, such as:

excessive heat or pressure;

fire or explosion:
" vielent reaction;

toxic dusts, mists, fumes, or gases; or
flammable fumes or gases.

C o0 oo

It is possible for potentially incompatible wastes to be mixed In a way
that precludes a reaction (e.g., adding acid to water rather that water
to acid) or that neutralizes them {(e.g., strong acid mixed with a strong
base), or that controls substances produced {e.g., by generating flam-
mable gases in a closed tank eduipéed so that ignition cannot occcur, and

burning the gases in an incinerator).

The decision tree shown on Figure 7.2.8 will be used by technical per-

gsonnel to dvoid mixing Imcompatible wastes.

7+2.6.2 Precautions to be Taken With Ignitable,
Reactive or Incompatible Wastes

Ignitable, reactive or incbmpatible wastes will be handled, stored,
treated, solidified, and/or disposed utilizing due precautions to prevent

accidental or spontaneous ignition, oxr chemical reactlon. These wastes
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will be idertified before and during receipt and adequately separated or
isclated from sources of ignition or reaction during handling, storage,

processing and disposal.

The first of the sﬁecific precautions to be taken with ignitable, reac-.
tive or incompatible wastes will be the special pretreatment or handling
requirements that will be communicated to the generator. This is to as-
sure proper handling,'packaging or protection, and labeling of wastes

prior to commencing transport to the facility.

The second precaution will be that upon arrival of any ignitable, reac—
tive or incompatible wastes at the facility, the waste identiffcation
process described in Section 7.2.2 and previously inm this'section will be
ugsed to verlfy the nature and identity of the waste. The specific inw
structions in the pretreatment and disposal form will be implemented.
Facility technical personnel will pre?are a shipment/receipt/transfer
form, which indicates receipt.of the waste at the site. This form is also
use& to designate the specilific location within the facility where the
waste is to go for off-loading, as well as all of the procedures and
safety requirements which must be explicitly followed during the off-

" loading procedure.

These precautions will insure that accidental ignition or reaction of
wastes does not occur as a result of incorrect handling or'placement of
wastes. Potential cauées of accidental ignition or reaction, such as ex~
posure to adverse environmental conditions or contact with other incom-
patible wastes or waste residues, will be eliminated by strict adherence
to the handling, storage, treatment, solidification, and disposal re-

qulrements specified in the pretreatment and dispesal recommendation
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form. It should be emphasized that the instructions contained on that
form will be explicit, and will be prepared by BFI's staff of qualified
chemists, and will represent considerable corporate knowledge and exper-

ience in proper management of hazardous wastes.

The third specific precaution to be incorporated inte the management of
ignitable, reactive and incompatible wastes will be the use of separate
areas and separate facilities for these wastes, to prevent accidental

ignition or reaction cn a long term basis.

Incompatible drummed wastes will be segregated to minimize reaction in
the event of concurrent spllls, or damage to other containers from a

spill of a reactive waste.

Within the secure disposal cells, isclation of ignitable, reactive or
incompatible wastes will be provided by means of interior isolation bar-
riers of compacted clay. It should be emphasized that the facility does
niot anticipate receiving significant quantitiee of waste materials of
this type to be disposed of directly without first having undergone pre-—
treatment or solidification processing in order to minimize or eliminate

their ignitability, reactivity or incompatibility.

Other specific precautions to be taken include isolating ignitable or
reactive wastes from open flames, smoking, cutting and welding, hot sur-
faces, frictional heat, sparks (statie, electrical, or mechanical), spon-
taneous ignition (e.g., from heat-producing chemical reactions}, and

radiant heat.
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During the operating 1life of the facility, smoking and open flame will be
confined to specially deéignated locations. “No Smoking"” signs will be
conspicucusly placed wherever there 1s a hazard from ignitable or reac—

tive waste.

The treatment, storage, solidification, or disposal of ignitable or
reactive waste, and the mixture or commingling of incompatible wastes, or
incompatible wastes and materiales, will be conducted so that it dees not:

o generate extreme heat or pressure, fire or explosion, or violent
reactiong

o produce uncontrolled toxic mists, fumes, dusts, or gases in
sufficient quantities to threaten human health;

o produce uncontrolled flammable fumes or gases in sufficient
guantities to pose a risk of fire or explosions;

o damage the structural integrity of the device or facility con-
taining the waste; or

o through other like means threaten human health or the
environment.

7.3 PREPAREDNESS AND PREVENTION

731 Introduction

The preparedness and prevention measures required by the hazardous waste
regulations (40 CFR Part 265) have been developed for the purpose of
minimizing aceidents and emergency situations which could threaten human

health or the environment.

The regulations address the preparedness and prevention measures as a
separate subpart because they contain relatively explicit facility stan-
dards which are independent of the contigency plans {(presented in Seetion
7.4). It is appropriate to design preparedness and prevention measures
into facility operations before discussing planning for and response to

emergencies.
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These measures have been designed into each operational unit of the
facility te minimize oy prevent the occurrence of a fire, explosion, or
release of a hazardous waste, to alert personnel required, and to contain

the emergency situation.

7+.3.2 General Measures

The following measures are applicable to the facility im general, or are
common to all operations invelving handling, treatment, storage, solidi-
fication, or disposal of hazardous waste. To aveid repetition, these
measures are presented in the following section with the understanding
that they are considered to be incorporated into the épecific facility
preparedness and preventlon measures that foliow. Typical safety equip-
ment and arrangements are shown on Figures 7.3.1 through 7.3. 9.

o Alarm stations will be appropriately located to insure immediate
access in the event of an emergency. Specific emergency proce—
dures will be developed for facility personnel in the event of
fire, explosion or release of a hazardous waste.

o The emergency life support equipment will be located to insure
quick aeccess by facllity personnel in the event of an emergency.

o Arrangements will be made to familiarize area clinics and
hospitals as to the possible types of injuries or illnesses which
could result from fires, explosions or releases at the facility.

¢ The layout of the facility and placement of equipment will allow
the unobstructed movement of personnel, fire protection equip-
ment, spill control equipment, and decontamination equipment.

o Signs prohibiting smoking will be posted where visible to all
employees, vehicle operators, and visitors and in all areas where
wastes are received, handled, treated, stored, or disposed.

o Procedures will be devised for testing and maintaining facility
communications and alarm systems, fire fighting equipment, spill
control equipment, and personnel decontamination station equip-
ment located at the site.

o Fire extinguishers, spill control equipment, and decontamination
equipment will be located in adequate numbers and locations
throughout the facility to insure expedlent access in the event
of an emergency.
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Company and government emergency response personnel will be pro-
vided with the site and bullding layout and design, properties of
wastes stored, location of personnel working at the facility and
all internal roads and evacuation routes. Governmental emergency
response personnel will be encouraged to visit the facillty for
greater familiarization with it.

Arrangements will be made with any State and local emergency
response teams, emergency response contractors and equipment
suppliers as needed to minimize contamination.

Facility personnel will be given a thorough physical examination
by outside medical consultants before employment and follow-up
as needed.

All facilities will be furnished with proper types and number of
fire fighting equipment, decontamination stations, fume vents,
exhaust fans, and emergency evacuation equipment to instire com-
pliance with local, State, and Federal OSHA regulations (see
Figures 7.3.1 through 7.3.9).

7.3.3 Laboratory

o

The chief chemist or technician will review the manifest and
cther pertinent documents or data to determine the proper pro-~
cedures and equipment required to safely obtaln a representative
sample of the incoming waste.

All samples will be immediately labeled as to their health
hazards and dangerous properties from information obtained from
the manifest and other documents. :

Samples will be containerized, stored and handled in accordance
with local, State, and Federal occupational safety and health
regulations until the required analyses have been completed.

Excess samples or portions cof samples not used during analyses
will be stored in compliance with local, State and Federal occu-
pational safety and health regulations pending on-site disposal
as hazardous waste.

7.3.4 Tank Farm

o

Tanks and connections will be clearly identified to insure no
incompatible wagtes are commingled.

Tank construction, pipes, valves, pumps, and other equipment will
meet prescribed safety standards and will be designed and selec-
ted in accordance with good engineering practice.

The tank farm will be diked to meet splll preventicn control and
countermeasure (SPCC) eriteria. If flammable or reactive mate-
rial are received, they will be placed in tank({s) spaced to meet
National Fire Prevention Association (NFPA) buffer zone require~
ments.,
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7+3.5

Tanks will be constructed of materials and linings which will not
be prematurely degraded by wastes stored in the tanks.

Procedures will be utilized for testing and preventive mainte~-
nance at all components critical to the tank farm Integrity and
safety. '

Procedures {as shown in Flgure 7.2.8) will be utilized to insure
that the waste previously stored in a tank is chemically compat-
ible with dincoming waste prior to transfer operations. If incom-
patibility exists, the tank will be properly cleaned prior to
transfer of the incompatidble waste into the tank.

An inspection will be made daily of all discharge control equip-
ment and the level of waste in each tank. Eguipment and struc-
tural components of the tanks will be inspected in accordance
with the general inspection plan in Section 7.2.4. Inspection
results will be recorded on an inspection report form.

An inspection will be made weekly of all discharge confinement
structures to insure no erosion or obvious signs of leakage. In-
spection results will be recorded on an imspection report form.

All.damageﬁnand sub~specification conditions will be recorded and
replaced or repaired promptly. '

Procedures have been developed to store reactive and ignitable
waste in such a way that it is protected from any material or
condition which may cause the waste to ignite or react. These
procedures will be used when appropriate.

Solidification Facilities

Building construction, equipment, and other structures will meet
prescribed safety standards and be designed in accordance with
good engineering practice.

Solidification cells and tanks will be clearly identified to
prevent the commingling of incompatible wastes.

Procedures will be utilized for tésting and preventative mainte-
nance at all locations critical to the structural integrity of
the solidification building.

The facility will be designed so that all wash water from
building clean-up is collected for proper treatment and disposal.

Physical Inspections will be made routinely throughout this
building, and results will be recorded on inspection report
forms, as provided in Section 7.2.4 in the general inspection
plan.

All damages and sub-specification conditions will be receorded and
replaced or repalred promptly.
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Exhaust systems and air pollution control equipment will be in-
stalled to prevent the possibility of explesion, to protect the
workers' health, and te assure that emmissions from the solidifi-
cation building do nof adversely affect ambient air quality.

This equipment will be inspected and tested as recommended by the
manufacturer. '

7.3.6 0ff-8ite Vehicle Wash Area

o)

Wash water from cleaning the interiors of hazardous waste trans-
porters will be captured and transferred directly to the appro-
priate solidification cell or tank.

Wash water from cleaning exteriors of hazardous waste trans-
porters will be recyeled to clean the interior of the vehicles
with subsequent wash water treatment as previously described or
will be conveyed to the contaminated water holding and evapora-
tion pond. '

Building construction, equipment, and other structures will meet
prescribed safety standards and be designed in accerdance with
good engineering practice.

7.3.7 Maintenance Building

o)

The water from the washing of equipment which has been on the
active portion of the site will be transferred to a solidifica-
tion cell or basin, or to the contaminated water holding and
evaporation pond.

All equipment from the active portion of the site will be prop-
erly cleansed before maintenance is performed.

Building construction, equipment and related facilities have been
designed to meet prescribed safety and design standards, and
designed In accordance with good engineering practices.

7+3.8 Surface Impoundment (Solidification)

o

A freeboard of at least two feet will be maintained to prevent
any escape of liquid due to overfilling.

A daily site inspection will be performed to check and record the
freeboard level, as outlined in Section 7.2.4.

A weekly inspection will be performed to check and record any
deterioration or failures in the cells or tanks, as outlined in
Section 7.2.4.

Any deterioration or malfunction will be recorded in the inspec—
tion report and will be promptly remedied.
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o

7.34.9

7.3.10

There will be no mixing or commingling of incompatible waste, or
of wastes and other materfals, which may: generate extreme heat,
prassure, fire, explosion or violent reaction; produce uncon-
trolled toxic or flammable mists, fumes, or dusts in sufficient
quantities to threaten human health; or cause damage to the
structural integrity of the impoundment.

Surface Impoundments (Contaminated Water, Non-Contaminated

Surface Water, ané Potentlally Contaminated Water Holding Ponds)

A freeboard of at least two feet will be maintained to prevent
any escape of liquid due to overfilling, wave action, or a storm.

Appropriate protective material or vegetation will be used as a
protective cover to minimize wind and water erosion of the sur-
face impoundment embankments.

A site inspection will be performed to check and record any
deterioration or failures in the impoundment, as provided in the
general inspection plan in Section 7.2.4.

Deterioration and malfunctions will be recorded in the inspection
repert and will be promptly remedied.

The surface Impoundment for contaminated and potentially contam-
inated water will have a containment system which meets the de~
sign and operating requirements of 40 CFR, Part 264 Subpart K. A
daily schedele will be developed for inspection of the surface
impoundment's containment system. If any liquids are collected
by the impoundment's leachate collection system, the liquid will
be immediately analyzed to determine if it is leachate. If the
analytical data identifies the liquid as leachate, then {as re-
quired in 40 CFR 264,227 (b)) the surface impoundment will be
removed from service and repaired.

Secure Disposal Arez

Loud speakers and/or two-way radios will be located to insure the
alerting of landfill personnel in the event of an emergency.

Each plece of operating equipment will carry a fire extinguisher.

The secure disposal cell will be designed to prevent run—off and
run—-on from the processing/disposal area.

A map will be maintained showing the location, depth and dimen~
sions of each cell with respect to a surveyed permanent
benchmark.

A map will be maintalned showing the approximate location and
type of hazardous waste within each cell.

Incompatible wastes will either be pretreated to reduce or elim~
inate incompatibility, or will be 1isolated by compacted clay
barriers on all sides when placed in the secure disposal cell.
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o All liqﬁid wastes or wastes containing free liquids will be
solidified before being placed into the disposal cell.

o A groundwater monitoring system will be installed which meets the
requirements of 40 CFR 265 Subpart F, as discussed in Section
) 7- 60
o Each disposal cell will be lined with at least five feet of re-

compacted clay and centaln a leachate cellection system.

7.4 CONTINGENCY PLAN AND EMERGENCY PROCEDURES

744.1 Introduction

The preparedness and prevention plan presented in Section 7.3 is designed
to minimlize the possibility of fire, explosion, or unplanned sudden or
non-sudden release of hazardous waste. The contingency plan and emer-
gency procedures presented in this section outline the actlons to be
taken by facility persomnel in the event of a fire, explosion, or un-
planned sudden or non—sudden release of hazardous waste to air, soil, or
surface water. 1In the event of an emergency, the pfovisions of this plan

will be implemented immediately.

This plan describes the actions which will be taken by facllity personnel
in response to an emergency. It describes the arrangements ﬁade with and
addresses/telephone numbers for (Appendix F) local police departments,
hospitals, and State and local emergency response teams to assist during
an emergency event. It designates qualified individuals as emergency
coordinator and alternates. The emergency coordinatoer and his alternates
will be thoroughly familiar with all aspects of the facilities contin-
gency plan, the operational activities of each process, the location and
characteristics of wastes handled, the location of all facility records
and the facility layout. The emergency cecordinator will have the author-~
ity fo commlt the resources necessary to fully implement the comntingency
plan. .
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The emergency procedures to be carried cut by the emergency coordinator
or his alternate are outlined in detail within this plan. These proce~
dures detail the responsibilities of the emergency ccordinator or his

alternate during and after the emergency.

This plan provides for a trained and equipped on-site emergency response
unit to respond to all on-site emergency events and any fo—site company
hazardous waste transportation accidents. This unit will be available to
assist any local, State, or Federal agency, upon requesé, in the event of
other noen-company hazardous waste accidents. The emergency coordinator

or his alternate will direct this group.

A 1ist of typical on-site emergency equipment and its location was pro-
vided in Figures 7.3.1 through 7.3.5 and 7.3.9. This includes all fire
extinguishing systems, spill'control equlpment, external and internal

communication and alarm systems, decontamination equipment, and safety

showers and eye washes.

An evacuation plan will be prepared following preparation of detailed
design/construction plans. This evacuation plan will cover all areas
where there is a possibility that evacuation could be necessary. Both
primary and secondary evacuation routes will be designated, where appro-
priate. A preliminary-indication of eﬁacuation routes was presented in

Figures 7.,3.6 through 7.3.8.

The required training program will instruct all facility personnel as to
their specific responsibilities during emergency situations. The alarm
system has been designed to identify the location of the incident to the

emergency response unit. The emergency coordinator will thoroughly

7-47



review the contingency plan on a quarterly basis in the monthly employee

safety meeting.

Amendments will be made to the contingency plans whenever:

Copies
to all
respons
specifi

of the

the regulations change;

the plan is found to be deficient during an emergency;

the facility changes its design, construction, operation, or
maintenance; '

the emergency cocrdinator changes; or

the list of emergency equipment changes,
of this contingency plan will be maintained on-site and submitted
local police departments, hospitals, and State and local emergency
e teams that may be called upon during an emergency. Lists of

ed emergency response agencies will be posted near the telephone

emergency coordinator, the employee bulletin board, the main guard

house and in the laboratory.

Teda2

Emergency Coordinator

The ope
" The sit

nates.

rations manager will be designated as the emergency coordinator.
e supervisors will be designated as emergency coordinator alter-

These emplovees will have a thorough knowledge of all aspects of

the facilities activites and contingency plans and the authority to com-

mit the

7. 4.3

1.

2.

resources needed to carry out the plan.

Emergency Procedures of Emergency Coordinator

Whenever there i1s an imminent or actuval emergency situation the
emergency coordinator will immediately activate the facility
alarm system, thus alerting all personnel as to the situation.

Be will immediately identify the character, exact source,
anmount, and the extent of any fire, explosion or release of

hazardous waste.

Be will notify the appropriate Federal, State and local agencies
affected by the emergency.
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5.

6.

?.

i

9.

He will immedfately assess the possibility of hazards to facil-
ity personnel. '

He will assist the local authorities in deciding whether local
areas should be evacuated and to what distances.

During the emergency, the emergency coordinator will take the
appropriate reasonable measures necessary to prevent recurrence
or spreading.

After facility shut~—down due to an emergency, the emergency
coordinator will monitor for other dangerous situations which
may occur due to the incident.

The emergency coordinator will make arrangements to store,
treat, or dispose of 31l hazardous clean-up residual.

The operator will submit a report to the EPA Regilonal Adminis-
trator and appropriate State and local agenices within 15 days
after the incident which details the incident and includes the
following:

a. MName, address, and telephone number of the facility owner.

b, Name, address, and telephone number of the facility.

c. Iate, time, and type of incident.

d. Mame and guantity of material(s) Involved.

e. The extent of injuries, 1f anvy.

f. An assessment of actual or potential hazards to human health
or the environment, where applicable.

g, Estimated quantity and final disposltion of recovered
material that resulted from the incident.

7.4.4 Laboratory Contingency Plan

Tebobol

1'

2.

3.

4.

50

6.

Fire or Explosion

" The person first noting the fire or explosion will immediately

activate the alarm system.

Upon hearing the alarm, all employees will evacuate the building
using predesignated evacuation routes.

The alarm will automatically alert the on—site emergency re-
sponse unit. This unit is vnder the direct supervision of the
emergency coordinator or his alternate.

The alarm will continue to sound until deactivated by the
emergency coordinator or his alternate. -

The emergency coordinator will implement and complete his
responsibilities as listed in Section 7.4.3.

The emergency coordinator will evaluate all injuries and take
appropriate steps to minimize them.
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7.

8.

The hospital or other medical facility will be given all known
information concerning the injury of any incoming patients.

The cause of the incident will be determined and appropriate
measures wlll be taken to prevent future fires or explosions.

7+4.5 Tank Farm and Drum Storage Contingency Plan

744.5.1

1-
2,

3.

I3
5.
6.
7.
8
7ehe 5.2
1.
2.

'3.

4,

5-

Fire or Explosiomn

The person first noting the fire or explosion will immediately
activate the alarm system.

Upon hearing the alarm, all employees will evacuate the area
using predesignated evacuation routes.

The alarm will automatically alert the on—site emergency re-
sponse unit. Thls unit is under the direct instruction of the
emergency coordinator or his alternate.

The alarm will continue to scund until deactivated by the
emergency coordinator or his alternate.

The emergency cocrdinator or his alternate will implement and
complete his responsibilities as listed in Section 7.4.3.

The emergency coordinator or his alternate will evaluate all
injuries and take appropriate steps.

Hospital or other medical facilities will be given information
concerning the injury of any incoming patients.

The cause of the incident will be determined and appropriate
measures will be taken to prevent another fire or explosioen.

Sudden or Unexpected Release

The person first noting the release will immediately activate

the alarm system.

Upon hearing the alarm, all employees will evacuate the area
using the predesignated evacuation routes.

The alarm will automatically alert the on-site emergency re-
spontge unit. This unit is under the direct instruction of the
emergency coordinator or his alternate.

The alarm will continue to sound until deactivated by the
emergency coordinator or his alternate.

The emergency coordinator or his alternate will implement and
complete his responsibilities as listed in Section 7.4.3.
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3.

4,

5.

Ge

The emergency coordinator or his alternate will evaluate all
injuries and take appropriate steps.

The hospital or other medical facility will be given information

concerning the injury of any incoming patients.

Upen completion of. clean-up, the area will be tested to ensure
no residual emvironmental contamination exists.

The cause of the incident will be determined and appropriate
measures taken to prevent another release.

Non—~Sudden Release

The person first noting the release will immediately notify the
emergency coordinator or his alternate.

The emergency coordinator or his alternate will determine if
there is an imminent or actual emergency situation.

If the situation is determined to be an imminent or actual emer-
gency situation, then the emergency coordinator or his alternate
will implement and complete his respomsibilities as listed in
Section 7.4.3.

The tank contents will ba transferred to another storage facil-
ity, taking care to assure compatibility of materials.

Upon completion of c¢lean-up, the area will be tested to ensure
no residual environmental contamination exists.

The cause of the incident will be determined and appropriate
measures takem to prevent another release.

7.4.6 Bolidification Facility Contingeney Plan

Teba bl

I.

2.

4-

5.

Fire or Explosion

The person first noting the fire or explosion will immediately
activate the alarm system.

Upon hearing the alarm, all employees will evacuate the area
using predesignated evacuation routes.

The alarm will auvtomatically alert the on-site emergency re-
sponse unit. This unit is under the direct instruction of the
emergency coordinator or his alternate. '

The alarm will continuwe to sound until deactivated by the emer-—
gency coordinator or his alternate.

The emergency coordinator or his alternate will implement and
complete his responsibilities as listed in Section 7.4.3.
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7s

8.

%

70 &0,6- 2

1.

2.

3.

4‘

5’

6'

7.

2.

%

The emergency cecordinator or his alternate will evaluate all
injuries and take appropriate steps.

Hospital or other medical facilities will be given information
concerning the iInjury of any incoming patients.

Upon completion of clean—up, the area will be tested to ensure

no residual environmental contamination exists.

The cause of the incident will be determined and appropriate
measures taken to prevent another fire or explosiomn.

Sudden or Unexpected Release of Cases or Vapor

The person nearest an alarm station will immediately activate
the alarm system.

Fmployees will immediately put on respirators or self-contained
breathing equipment, or leave the building.

The alarm will automatically alert the on-site emergency re-
sponse unit. This unit is under the direct instruction of the
emergency coordinator or his alternate.

The alarm will continue to sound until deactivated by the
emergency coordinater or his alternate.

The emergency coordimater or his alternate will implement and
complete his responsibilities as listed in Section 7.4.3..

The emergency coordinator or his alternate will evaluate all
injuries and take appropriate steps.

Hospital or other medical facilities will be given information
concarning the injury of any incoming patients.

Upon completion of clean—up, the area will be tested to ensure
no residual environmental contamination exists.

The cause of the incident will be determined and appropriate
measures will be taken to prevent another release.

7. 4.7 Surface Impoundments

70 zt-' 701

I

2.

Liner or Berm Failure

As soon as it has been determined that the primary liner has
failed, the emergency coordinator or his alternate will be con-—
tacted immediately.

The emergency coordinator or his alternate will determine if
there is an imminent or actuazl emergency situation, and will
implement his responsibilities as listed in Section 7.4.3.
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7. 4. 7. 2

4.

5-

6.

?'

The flow of waste into the fmpoundment will imﬁediately cease
and no other wastes will be discharged into the impoundment.

Any leakage will be contained and if possible the leak will
immediately be stopped.

The impoundment will be emptied if the leak cannoi be stdpped.

The cause of the incldent will be determined and appropriate
measure taken to prevent another failure.

Upon determining the cause, the containment system will be

repaired and certified by a registered professional engineer
prior teo reuse.

Non~Sudden Release

The leachate collection system will be Inspected monthly for the
presence of liquids.

The ground water monitoring wells will be sampled and analyzed
for evidence of ground water contamination in accordance with
the provisions contained in Section 7.6.

If liquids are found in the leachate collection system, an
analyzis will be performed to determine I1f the liquid is
leachate.

If liquid extracted is determined to be leachate, or the ground-
water appears to be contaminated, the emergency coordinator or
his alternate will be notified.

The emergency ceoordinator or his alternate will determine if
there 1s an imminent or actual emergency situation.

If the situation 1s determined to be an imminent or actual emer-
gency situation, the emergency coordinator or his alternate will
implement and complete his responsibilities as listed in Section
7. z‘. 3.

The cause of the release will be determined and appropriate
measures taken to prevent another release.

7.4.8 Secure Disposal Cells

7.4.8.1

I.

2.

Fire or Explosion

The person first noting the fire or explosion will immediately
activate the alarm system.

Upon hearing the alarm, all employees will evacuate the area
using predesignated evacuation routes.
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3.

e

7.4.8,2

1.

20

Lo
+

4.

The alarm automatically alerts the on-site emergency response
unit. This unit is under the direct instruction of the emer-
gency coordinator or his alternate.

The alarm will continue to sound until deactivated by the
emergency coordinator or his alternate.

The emérgency coordinator will implement and complete his re-
sponsibilfities as listed in Section 7.4.3.

The emergency coordinator will evaluate any injuries and take
approporiate steps.

Hospital or medical care facilities will be given all knowm
informatior comncerning injuries of the incoming patient(s).

Upon completion of clean-up, the area will be tested to insure
no residual envirommental contamination exists.

The cause will be determined and appropriate measures taken to
prevent another fire.

Non—~Sudden Release

The leachate collection system will be inspected monthly for the
presence of liquids.

The ground water monitoring wells will be sampled and analyzed
for evidence of ground water contamination in accordance with
the provisions contained in Section 7.6.

If liquids are found in the leachate collection system, an anal-
vsis will be performed to determine if the ligquid is leachate.

If the liquid 1is leachate, immediste actions, as deemed appro-
priate by the emergency coordinator or his alternate, will be
taken to determine the location of the leaching and measures
taken to prevent further leaching.

7.4.9 Emergency Contacts

- In the event of an emergency, the emergency coordinator must notlfy the

appropriate State, local or Federal agencies which have been designated

response roles if their help is needed. These appropriate agencies along

with their responsibilities and capabilities have been identified and

will be pericdically briefed to insure a knowledgable working relation-

ship in the event of an emergency. Also, the nearest hospitals, and
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emergency transportation services have been located to insure proper care
and removal in the event of an on-site injury. Their capabilities and

response times have been identified and are described within the plan.

Appendix F lists the local, State, and Federal agencies and. hospitals and
emergency transportation services which may be contacted in the event of
an emergency or injury and gives their emergency telephone numbers and

contact persons.

The Adams County Sheriff will be contacted by the emergency coordinator
in the e#ent of an emergency. The facility is not located in a fire
district; thus, the county sheriff assumes the same responsibilities as a
fire chief. He would assist the emergency coordinator in dealing with

other local and State agenéies.

The Tri-County Health Department will be contacted by the emergency
coordinator in the event of an emergency. The Department's primary re-~
sponsibility is as a consultant to the emergéncy coordinator for contain-
ment and evacuation. The Heaglth Department does not have any equipment

necessary to extinguish fires or contain and clean up spills.

The Hazardous.Waste Control Séction of the State Health Depértment will
also be contacted by the emergency coordinator in the event of an emer-
gency. They will provide technical assistance to the local agencies if
requested and can obtain samples for analysis, as required. The Bazard-
ous Waste Conﬁrol Section does not have the equipment necessary to extin—

guish fires or contain and clean up spills.

The U.S. EPA Region VIII Fmergency Response Branch will alsc be contacted
by the emergency coordinator in the event of an emergency. The EPA Re-

sponge Branch will access the reported emergency and determine if they
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are required at the site. They will also assist in the contacting of
appropriate State and local agencies. Their equipment is limited to per-—
sonal protection. They can obtain samples and perform analysig if re-

quired, to test for residual contamination.

In the event of an injury, the on-site first aid specialist who supports
the emergency coordinator will evaluate the extent of the injury. If the
%irst ald specialist determines that the injury is serious, emergency
medical air service will be immediately contacted. This service consists
of twe heliéopters and is provided by the St. Anthony Hospital. St.
Anthony's Hospital is a major metropolitam hospital located in Denver,
which provides complete heglth care facilities. However, specific in-
juries such as burns or poisoning are transperted instead té the Univer-
sity of Colerado Medical Cemter or Denver General Hospital, respectively.
Bach helicopter contains electrocardiographic'monitors, oxygen, defibril-
lator, suétion apparatus, endotracheal intubation equipment, intravencus
fluids, and emergency drugs and is staffed by specializéd reglistered
nurses (RNs) who are trained in critical injury care. Each helicopter
can accommodate twe stretcher patients, one patient sitting, the critieal
injury care nurse, and the pilot. The helicopter has a range of 300
miles and response time to the site would be approximately 40 minutes.
Upon arrival, the critical injury care nurse will evaluate the type of
injury, stabilize the patieunt, and depending on the type of injury deter-
mine the appropriate hospital. The air service has access to an emer—
gency medical service patch matrix communication system which connects
the critical injury care nurse with the designated hospitél or any physi;
cian who will be utilized upon arrival of the patient. This allows for
specialized treatment of the injury while enroute to the designated
hospital.
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If the on-site first aid specilalist detarmines the injury to be non-
gserious, then the Morgan County Ambulance service will be contacted for
transport, The service 18 operated by the Morgan County government and
has ambulances located im Ft. Morgan (two), Brush, and Wiggins. The am-
bulances are on call 24 hours a day and are staffed by emergency medical

technlcians. The estimated response time to the facility is one hour.

A non—-gcritical patient will be transported to the Ft.lMorgan Community
Hospital. The facility has 40 beds, 10 staff doctors, 10 registered
nurses, and 15 licensed practical nurses. Sericus injuries to the head
or spinal column and chemical or third degree burns can be stabilized at
this hospital, then transported tc the applicable hospital in Denver.

The hospital has a 24 hour emergency room staffed with trained emergency
medical technicians (EMT's) and has doctors eon call for serious injuries.
There are two x~ray suites, two operating rooms, a complete laboratory,

and 24 hour respiratory therapy.

The facility will have 1ts own trained and fully equipped on-site emer-
gency response team for the contaimment and clean—up of hazardous waste
releases. In the event of a release, the necessary eguipment will be

utilized to contain the release and clean up the area.

7.4.10 Emergency Equipment

Fire fighting equipment to be used by the emergency response team will
include the site water trucks which will be modified for fire fighting
use and {for Phase II) a trailer mounted foam dispensing unit to be used

on chemical fires.
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The facility will have 10 and 2b pound Purple K portable fire extinguish-
ers positioned throughout the site. Also, portable fire extinguishers
will be located on each site vehicle. The emergency coordinator is re—
sponsible for insuring the inspection and maintenance of all extingulsh-
ers. Typical locations of fire extinguishers have been identified in

Figures 7.3.1 through 7.3.5 and 7.3.9.

Major equipment maintained on-site for contaimment and clean-up of
hazardous waste in the event of a release consists of vacuum equipment,
absorbents, foams, back-hoes, bulldozers, and dump trucks. The facility
will have an equipped emergency response van which will contain shovels,
rakes, ropes, personal safety equipment, volatile vapor analyzers, and
other support ecuipment. The location of the emergency response van and
equipment has been designated as shown in Figure 7.3.1, pending detailed

design of the faellity.

The facility will have both Internal and external alarm and loudspeaker
systems located throughout the site to insure immediate response to the
emergency in the appropriate area of the facility. The loudspeakers will
be connected to the plant telephones located in the administration of-
fice, dispatchers office, chemist's office, truckwash building, tank
farm, and solidification facility. Typical locations of loudspeaker
telephones and alarms are indicated in Figures 7.3.1 through 7.3.5 and

7.3. 9.

Safety showers and eye washes will be located in the laboratory, tank
farm area, solidification facility, truck wash area, and secure disposal
cell area. The showers and eye washes will be 1ocated‘in convenient po-
sitions in the event of a spill or fire. Typical locations of the
showers and eye washes ;}e Indicated in Figures 7.3.1 to 7.3.5 and 7.3.9.
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7.4.11 Evacuation

In the event of an imminenf or actual emergency situation the emergency
coordinétor will activate internal facility alarms or communicatioh sys=
tems to alert facility personnel. The persbnnel will evacuate the facil-
ity using the pre-designated primary and secondary evacuatibn routes
which aré designated in Flgures 7.3.5 to 7.3.8. The evacuation will be
directed by the emergency coordinator and be coordinated with the secur-

ity'guard(s) on duty to expedite the evacuation.

7.5 MANIFEST SYSTEM, RECORD KEEPING, AND REPORTING

The interim status standards contain various requirements for record
keeping systems and for reporting operations and incidents. These re-
guirements are summarized in Subpart E of the standards, although certain

details of the requirements are also contained in various other subparts.

The following discussion is intended to identify the applicable record

keeping and reporting requirements, and to indicate the procedures to be

used to comply with these requirements.

7.5.1 Use of Manifest System

All hazardous waste treatment, storage, and disposal facilities which
receive hazardous wastes in non-exempt quantities from off-site gener-
ators must utilize a manifest system which meets the requirements con-

tained in 40 CFR 265.71 and 265.72.

This facility will comply with these requirements by employing the fol-
lowing procedures:
1. The designated facility technical staff member will sign, date,

and return to the transporter a copy of each manifest received
with each shipment of non-exempt hazardous waste.
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2. Any significant discrepancies in the quantity and type of haz-
ardous waste received and quantity and type of hazardous waste
described in the manifest will be reconciled with the generator
within 15 days of receipt of the waste or the details of the
discrepancy will be immediately reported by letter to the EPA
Regional Office. Addirional procedures for discrepancies may be
found in Sections 7.5.2 and 7.2.3.

3. Within 30 days of receipt of a conforming, non—exempt hazardous
waste, the operator will send a copy of the signed manifest to
the generator for purposes of verifying to him that rhe conform-
ing waste was received.

4, ‘The facility's copy of the manifest will be retained on file at
the facility for a minimum of three years.

7+5.2 Manifest Discrepencies

As indicated in Seetion 7.5.1, any significant discrepancies in the
quantity and type of hazardous waste receifved or the quantity and type of
hazardous waste described in the manifest willl be reconciled with the
generater within 15 days of receipt of the waste before processing or in
the event of no réconciliation, the detalls of the discrepancy will be
immediately repofted.in detall by letter to the EPA Regional Cffice,

along with copies ¢f the manifest.

A "significant discrepancy” in quantity is:

o for bulk waste shipments, any variation in quantity greater than
107 of weight; or

o for containerized shipments, any variation in plece count, such
as a discrepancy of one drum per truckload.

A significant discrepancy in type is a difference which can be discovered
through visual inspection or waste analysls, such as waste solvent sub-

stituted for waste acid, or toxic constituents not being reported.

All significant discrepancies must also be noted on the manifest.
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7.5.3 Operating Records

During the operating life of the facility, the operaticons manager will
maintain a written operating record. This record will be retained until

final closure of the facilitvy.

The operating record will contain the following information:

o M itemized listing of each hazardous waste received, Including a
waste description, quantity, and the method(s)} and date(s) of

treatment, solidification, and disposal.

o The location and quantity of each waste stored or disposed of at
the facility. The location and quantity of each waste will be
recorded on a grid map of the disposal cell. This data will also
be cross-referenced to the manifest numbers associated with each
waste. '

o Results of all analyses and trial tests conducted on wastes,

o Reports showing pertinent detalls of every incident which re-
quired implementation of the contingency plan contained in Sec-

tion 7.4.

o Results of facility inspections and corrective action taken as
outlined in Section 7.2.4. As noted in that section, these
records will be retained for three years.

0 Results obtained from the groundwater monitoring program des-
cribed in Section 7.6. These results will be retained throughout
the post-closure monitoring period.

¢ Closure and post—closure cost estimates, inecluding subsequent
annual adjustment or revisions, as described in Section 7.6.

7.5.4 Training Records

The district manager will maintain complete training records to show both
the training provided to employees, and employees participation in formal
and on-the-job training. These records are described in Section 7.2.5
and will contain:

o The job'title for each position at the facility related to haz~

ardous waste management, and the name of the employee filling
each position.
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o A written job description for each position. This description
will include the requisite skill, education, or other qualifica-
tions and duties assigned to each position.

¢ A written description of the type and amount of both introductory
and continuing training that will be given to each person filling
each position listed.

o Records that document that training or job experience required

has been given to and satisfactorily completed by all appropriate
facility personnel.

7.5.3 Availability, Retention, and Disposition of Records

The records, plans, and other data that are developed and employed in
accordance with Section 7.5 and Subpart E of the interim status standards
will be furnished upon request, and made available at reasonable times
for inspection, by any officer, employee or representative of U.S. EFA
who 18 duly designated by the administrator of that agency. Similar ac~
cess to these records, plans, and data will be granted tce duly author-
ized representatives of Colorado or local govermmental agencles acting
either under specific statutory authority with respect to hazardous waste
facilities, or the written authorization of the administrator of U.S.

EPA.

The minimum retention period for eathfof the records mentioned in this
section is three years. In the event of any enforcement action, the re-
tention pericd for all records will automatically be extended indefinite-~
~ 1y, pending resolution of that action. From.initial notification of an
enforcement action and until its resclution, none of the records covered

by the action will be discarded or destroyed. Should the EPA Regional

Administratoer or his duly appointed representative ever request extension

of the retention period for any records, that request will be honored.
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7:5.6 Annual Report

Prior to March 1 of each year of the operating life of the facility, the
oﬁerator will prepare and submit to the U.S. EPA ﬁegional Administrator
an annual report, using EPA Form 8700-13, as shown in Figures 7.5.1 and
7.5.2. Upon notification that”the enforcement authority fof RCRA has
been transferred to a Colorade State agency, the operator will instead
begin submitting annual reports on the prescribed form to the designated
Staﬁe agency. Upen final closure of the facility, a final annual report

- will be prepared and submitted.

The annual report will provide the following information, as a minimum:

¢ The EPA identification number, name, and address of the facility.

0 The calendar year covered b? the report.

o The EPA identification number for each hazardous waste generator
from which the facility received hazardous waste during the year.
For imported shipments, the report will give the name and address
of the foreign generator.

© A description and the quantity of each hazardous waste the facil~-
ity received during the year, by EPA identification number for

each generator.

o The method of ftreatment, solidification, and disposal for each
hazardous waste. ’

o Monitoring data for the previous vear.

o The most recent closure cost estimate and the most recent post-
closure cost estimate.

0 The certification section of the report will be signed by the
district manager or hiszs authcorized representative.

7.5.7 Unmanifested Waste Report

In the event unmanifested hazardous wastes are recelved by the facility
and are stored, treated, or disposed of without being reconciled with the

generator, the operator will file a report utilizing EPA form 8700-13 and
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FIGURE 7.5.2
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8700~13B (see Figures 7.5.1 and 7.5.2) within 15 days of receipt of the
waste. fhis report wiil include the following information:
o The EPA identification number, name and address of the facility.
o  The date the facility received the waste.

0 'The EPA identification number, name, and address of the generator
and the transporter, if available.

o A description and the quantity of each unmanifested hazardous
waste the facility received.

o The method of treatment, storage, solidification, or disposal for
each hazardous waste. :

o A brief explanation of why tﬁe waste was unmanifested, if known.
o The certification of the report will be signed by the district
manager or his authorized representative.

If 2 hazardous waste shipment is unmanifested because it 1s in an
exempted quantity, the district manager will endeaver to obtain certifi-
cation of the exempted status of the waste from the generator. This cer-
tification will be incorporated into the facility's operating records and
aleo reported to the EPA Regional Administration. If such certification
cannot be obtained, an unmanifested waste report will be prepared and

submitted as described above.

7.5.8 Additional Reports

In addition to the annual reports and the unmanifested waste reports
previously discussed, the facility operator will prepare and submit to
the EPA Regional Administrator, eor the appropriate Colorado State agency,

the following reports:

0 Hazardous Waste Release Reports. All reportable spills, leaks,
fires and explosions will be reported immediately to the local
governmental emergency response coordinator and the National Re-
sponse Center (Phone 800-424-8802). A written report will be
submitted to the EPA Regicnal Administrator within 15 days. At a
minimom, this report will include:
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~ HName, address, and telephone number of the facility operator.

- DMame, address, and telephone number of the facility.

~ Date, time, and type of incident {e.g., fire, explosion).

- Fame and quantity of material(s) involved.

— Extent of injuries, if any.

- An assessment of actual or potential hazard to human health or
the environment, where this is applicable.

~ Estimated quantity and disposition of recovered material that
resulted from the incident.

o Closure Notification. At least 180 days prior to commencement of
closure, the facility operator will submit the closure plan for
approval to the EPA Regional Administrator. Following completion
of closure, the operator and an independent registered profes-
sional engineer will certify to the Regional Administrator that
the facility has been closed in accordance with the specifica-
tions in the approved closure plan.

7.6 ENVIRONMENTAL MONITORING PROGRAM

The fundamental objectives of enviromnmental monitoring at land disposal
sites are to serve as a check on potential leachate contamination of
groundwater; surface water contamina;i;n from runoff: and particulate
emissions during facility operations. In cases where potential ground-
water contamination is sufficiently neutralized by natural hydrogeolog-
ical conditions and by engineered safeguards, EPA regulations provide

that the requirement for groundwater monitoring may be waived(6).

This facility is located in a favorable hydrogeological setting, and the
surface impoundments and disposal cells will be provided with both leach-
ate colleciion[detection systems an@ reéompacted clay liners. FEven
though these conditions would appear to be sufficlent to justify waiving
the groundwater monitoring requirements, it has ﬁeen decided, as an addi-
tional safeguard, to initiate a monitoring program to detect any poten—

tial impaect the facility may have on groundwater gquality.

Monitor wells have been installed and will periodically be sampled along

with surface water impoundments for analysis ¢f selected parameters.
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Initial background levels will be compared to subsequent measurements to
determine if there has been a change in value for any parameters. Such
changes will be statistically evaluated to determine if they were ac-
tually significantly different, or were simply caused by variations in-
herent to the sampling and analytical methods. This evaluafion will em—
ploy the use of statistical procedures as Indicated in pertinent 40 CFR

265 Subpart F,.

If a determination should ever be made that the faéility may be contam-
inating the environment, a monitoring program review will be performed.
If this review indicates sufficient grounds, a more comprehensive envi-
ronmental assessment program will be I{mplemented, as recommended in 40

CFR 265 Subpart F.

The Colorado Alr Quality Commission has the authority under the Colorado
Revised Statutes 1973, Section 25-7-106 to requeét that BFI monitor air
quality at the faecllity. Should the Cémmission request an air monitoring
program, the follewing is propesed: Monltor total suspended particulates
and meteorological data during all of Phase I and through the first full

vear of Phase II operations.

The monitoring program for total suspended particulates shall consist of
one high volume air sampling system (hi-vol sampler) along with a 10

meter meteorological data tower.

The hi-vol sampler and meteorological tower ghall be placed at the
property line downwind of the site along the most predominant wind

direction.
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The hi-vol sampler shall consist of a basic sampler with flow controller,
elapsed time clock, and a six-day timer. The sampling for TSP shall

cccur once every six days.

The meteorological tower shall collect and record wind speed, wind
direction, and solar radiation data from which stability class can be

detarmined.

An aﬁnual report containing TSP and meteorological data shall be
formulated and submitted to the State of Colorado Air Pollution Control
Division. The TSP data shall be compared to the National Ambient Air
Quality Standards. The meteorological data will be tabulated and anal-

yzed with a STAR program.

7.6.1 Location and Installation of Groundwater Monitoring Wells

Well locations are detailed in the monitor well location map {(Figure
7.6.1). The wells to be included in the monitoring program are MWS, MWY,
MW10, MW1l, AND WWl. Tour of these wells are screened in the shallow
alluvium associated with drainageg which slope away from the disposal.
site. The other well, WWI, is screened into the much deeper shale zone

{see Section 5.4).

MWS, located in a dralnage area to the west of the facillty, has not
produced water to date. Wells such as MW8 that are not producing suffi-
cient water for sampling will bhe méintained as control points. These
control points (i.e., MW], MW2Z, MW3, MW4, MW6, MW7, and MWEB) will provide
the opportunity to detect any changes in the areal extent of superficial

groundwater due to seasonal variations or topographical modifications.

7-69



The well installation details are given in Table 7.6.1, and a typical
well diagram in Figure 7.6.2. Key characteristics of the wells include
the following:

c PVC pipe with square threaded flush joilnts was used exclusively
in all monitoring wells and control points.

o All wells were grouted above the slotted sections with a
bentonite siurry. Bentonite without additives was used.

o The wells were concreted around the top three feet,

o All well heads are protected by locking covers.

7642 Surface Water Sampling

During Phase II, surface water samples will be obtained froem each of the
non—contaminated run—off collection facilities in the northwest and

southeast corners of the active site. Location of these sampling points
is shown on Figure 7.6.1. The sampling schedule and testing procedures

will be the same as for the groundwater samples.

7+ 6.3 Sample Collectioen

Prior to groundwater sampling, the static water level will be measured.
Then each well will be ;urged of 3 to 5 casing volumes of water by bail-
ing or pumping. After recharge, normally 24 to 48 hours with these
wells, water samples will be collected iniltially by means of a stainless
steel bailler with a bottom ball check valve. TField records will include
the well nﬁmber, date, time, and the name of the person sampling. They

will alsc include the initial water level, and the approximate volume of

water removed prior to sampling.

Surface water samples will be collected about three feet below the sur—
face of the middle of the impoundment or midway between the surface and

the bottom if the total depth is less than five feet by using a Femmerer
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MONITORING/WATER WELL INSTALLATION DETAILS

TABLE 7.6.1

BOLE

HOLE DEPTH
NO. {ft.)
M~1 120
MW-2 120
MW-3 119
MW-4 125
MW-5 50
waﬁ 49
Mw-7 54
M-8 49
MW-9 49.5
MW-10 40
Mi-11 40
-1 500

WATER
DEPTH
(£t.)
None
Hone
None
Néne
35.7
None
46.0
None
44.0
15.0

12.0

251.0

INTERVAL CASED
. AND SEALED
(ft.)

9-60, 3" I.D.
threaded PVC

0-20, 3" I.D.
threaded PVC

0-42, 3" I.D.
threaded PVQ

0"'8’ 3“ IvDo
threaded PVC

0-9, 3" I.D.

" threaded PVC

0-9, 3" 1I.D.
threaded PVC

-9, 3" I.D.
threaded PVC

0-8, 3" I1.D,
threaded PVC

0-8, 3" I.D.
threaded PVC

0“8, 3“ I.DO
threaded PVC

0-8, 3" I.D.
threaded PVC

0-100, 8-5/8" I.D.
steel casing
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INTERVAL SLOTTED
AND SAND PACKED
{(£t.)

60_120 3 3" I.D-
threaded PV(G

20-120, 3" I.D.,
threaded PVC

42-119, 3" I1.D.
threaded PVC

§-120, 3" I.D.
threaded PVC

9-50, 3" I.D.
threaded PVC

9-49, 3" I.D.
threaded PVC

9-54, 3" I.D.
threaded PVC

8-49, 3" I.D,
threaded PVC

8-49, 1/2, 3" I.D.
threaded PVC

8-28, 3" I.D.
threaded PVC

8-38, 3" I.D,
threaded PVC

100-500, 4" I.D.

- threaded PVC



3"PVC Cap

e Metal Well Protector
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Bentonite {8 minimum depth)
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Figure 7.6.2
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water sampler (or equal). Sampiing data, time, and location will be

noted, along with the name of the person sampling the Impoundment.

7.6.4 Sample Preservation and Containers

Water samples will be preserved in the field at the time of cgollection by
‘procedures defined in the Federal Register, 40 CFR, Part 136(1). All
sample containers are to be prewashed with an anionic détergent and final
rinsed with distilled defonized water. Bottles for pesticide and herhi-
cide analyses will be given a final rinse with pesticide grade acetone
and allowed to dry. Preservativg will be premeasured and added to the
containers prior to sampling. A list of sample contalners and preserva-
tives is given in Table 7.6.2. The sample containers sghould be complete-

ly filled to prevent unnecessary exposure to air.

After labeling, samples will be packed with ice in insulated éoolers for
shipment. Samples collected in this way will be delivered to the anal- .

ytical lab within 30 hours.

7.6.53 Labeling and Chain of Custody

Fach sample will be labeled at the time of collection. The sample label
will contain the well number, surface impoundment designatiomn, and the
date (which together shall constitute the sample nmumber), preservatives

used, analyses required, and the sampler's initials.

The samples will be handled by as few people as possible. Generally, the
sampler will be the only custodian of the samples until delivery to the

analytical laboratory. If any other transfers of custody must be made, a
chain of custody document will be used. The person relleved of the sam-—

ples will sign a release and the recipient will sign for them. Samples
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TABLE 7.6.2

SAMPLE CONTAINERS ANﬁ PRESERVATION

Parameter Group

(1)
(2)
(3
(4)
.(5)
(6)
(7>
(8)
(9)

{(10)

1)

Metals

Radiochemistry

Nutrients

TOX

TOC

0il and Grease

Cyanide

Fecal coliforms

Herbicides

Pesticides

Anions and Others

Sample Containers
and Preservation

Polyethylene bottle, 500 ml, contain-
ing 5 ml/1 cone. HNO,,.

Polyethylene bottle, 1/2 gallon, con-
taining 5 ml/1 conc, HNO

3'
Glass bottle, 1 qt., containing 2 ml/l
conc. HZSOQ Hold at 4°9cC.

Polyethylene bottle 500 ml, containing
2 nl/1 conc. H,S0,. Hold at 4°¢,
Polyethylene bottle, 125 ml, containing
2 n1l/1 cone. H,50,. Hold at 4°¢,

Glass bottle, 1 gt. containing 2 ml/1

conc. HZSO4 Hold at 4°¢.

.Polyethylene bottle, 500 ml, containing
2 ml/1 12.5 N NaOH. Hold at 4°C.

Sterlle glass bottle, 250 ml., Hold at
4 C‘

Glass bottle, 1 gt., with a teflon
lined cap. Hold at 4°C.

Glass bottle, 1 qt., with a teflon
lined cap. Hold at 4%c.

Polyethylene bottle, 1/2 gal.,
Hold at 4°¢.
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will always be in the personal possession of the custedian or under lock.
Shipment containers will be sealed with evidence tape or its eqguivalent.
Upon: receipt of the samples, laboratory personnel will examine the evi-

dence tape to make sure it has not been tampered with.

7.6.6 Laboratory Procedures and Methods

Upon receipt, the sample for coliforms will be submitted promptly for
analysis. All other water samples will be allowed to séttle for 24 hours
at 4°C, and then the supernatant fluid decaﬁted. The supernatg used for
metals analyses will first be subjected to a dilute hydrochloric and
nitric acid leach at 90°C for one hour, and then filtered. The resultsl
of metals determinations performed on this filtrate should be considered
to be the stm of soluble and leachable constituents. The supernates pre-
pared for other determinations.will be filtered prior to analysis. A
summary of analytical methods with reference citations is given in Tables

7.6.3 to 7.6.6.

7.6.7 Parameters to be Monitored

Four sets of parameters are to be monitored, as outlined in Tables 7.6.3
through 7.6.6.

o Parameters characterizing the sunitability of the surface and
groundwater as a drinking water supply{(6) will be measured guar-
terly during the first year. The values measured will be com—
pared to the National Primary Drinking Water Standards(4). See
Table 7.6.32.

o Parameters used as indicators of groundwater contamination(&)
will be sampled quarterly during the first year and then semi-
annually through the active life of the facility and continuing
through the post-closure period. Four replicate measurements of
each parameter will be made for each water sample. See Table
7. 64 4.

o Required parameters establishing surface and groundwater

quality(6) will be measured quarterly during the first yaar.and
then annually thereafter through the active life of the facility
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and continuing through the post-closure period. These data will

be used to establish the initial background levels for use in the
event that a water quality assessment program must be implemented
as provided for in Section 7.6.10. See Table 7.6.5.

¢ Other parameters related to water quality will be measured
quarterly during the first year. These data will be used to es-
tablish the imitial background levels for use in the event that a
water quality assessment program must be implemented as provided
for in Section 7.6.10. BSee Table 7.6.6.

o On an annual basis the district manager will determine 1if addi-
tional parameters should be checked in any of the sampling points
for the purpcose of updating the chemical characterization of
groundwater and surface water.

7.6.8 Evaluation of Data; Indicator Monitoring Program

The Student's t-test will be used to determine the statistical signifi-
cance of changes in the values of parameters used as indicators of water
contamination as compared to the initial background levels established
during the first year. All measurements made during the first year will
be used to calculate the initial background arithmetic mean and the
initial background variance for each parameter for each sampling point.
For subsequent samples (i.e., after the first year)}, the arithmetic mean
and the variance will be calculated from the four replicate measurements
made of each water contamination indicator parameter for each sampling

point.

The Student‘é t—-test involves the calculation of a t-statistic for each
parameter for each sampling point. This t-statistic is éhen compared to
critical wvalues of “t" in an appropriate statistical table. 1If the
calcunlated value of "t exceeds the single tailed value of t found in the
table (or the double-tailed value of "t" in the case of pH) at the 0.0l
level of significance, then there is a statistically significant differ-

ence between the two arithmetic means.
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If no significant differences are found among the four indicator parame~
ters and, in the absence of other evidence to the contrary, the water
will be evaluated as not contaminated. The occurrence of a statistically
sigﬁificant increase in a parametric value (or pH decrease), will indi-
cate a possible problem which will be evaluated in a monitofing review,

as provided for in Section 7.6.9.

7+.6.9 Monitoring Review

If the indicator monitoring program reveals a possible groundwatef or
surface water problem, a ﬁonitoring review shall be conducted as rapidly
as possible to ascertain the need for the more comprehensive water qual-
ity assessment program {see Section 7.6.10}. The monitoring review shall
consist of two parts:

1. Analytical Check ~ additional samples will be obtained imme-
diately from all potentially invelved sampling locations. These
samples will be split in two, and four replicate measurements of
the parameter(s) of interest will be taken on all these addi-
tional samples to determine whether the significant difference
was a result of laboratory error.

2. Program and Analytical Review - in conjunction with the addi-
tional analytical work, the monitoring program shall be re-
viewed. 1In particular, the results for the particular sampling
point(s) of interest need to be compared with similar results.
from other peints in the monitoring system. The spatial distri~
bution of the points must be considered in relationship to the
indicated zone(s) of potential contamination, groundwater flow
rates and flow directions, and the locations of possible sources
of contamination. Historical data may need to be considered.
Additional statistical procedures may need tc be used to check
or further clarify the apparent discrepency. The entire moni-
toring program must be considered before a determination can be
made that the facility is indeed contaminating the envircnment.

Results of a monitoring review will be forwarded to the EPA Region VIII
Regional Administrater and to the appropriate State and county agencies

within seven days of its conclusion.
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7.6.10 Water Quality Assessment

If the conclusjon of the monitoring review is_fhat hazardous waste or
hazardous waste,constituenté from the facility may be contaminating
groundwater or surface water, then a water quality assessment will be
conducted, To accomplish this? a plan will he developed which will
specify:
o The number, location and depth of any new sampling points.
o Frequency of sampling and sampling methods.
0 Parameters chosen and analytical methods to be employed.
Parameters which may be used to trace the migration of possible:
waste plumes may include, but are not limited to, the parameters

developed in the initial background work.

o Evaluation procedures, including any use of previously gathered
water quality informatiom.

This plan will be designed to determine, at a minimum:

o Whether hazardous waste or hazardous waste constituents have, in
fact, entered the water.

o The rate and extent of migration of hazardous waste or hazardous
waste constituents in the water.

o The concentrations of hazardous waste or hagardous waste constit-
uents in the water.

o An evaluation of the data generated by the assessment.
o An Initial prediction of the environmental ;nd economic conse-
quences of the contamination, if such exists. :

The first set of determinations will be made as soon as technically
feasible and the results will be reported t§ the EPA Region VIII adminis~
trator and to the appropriate state and county health agencies within 15
days of completion. If it is determined that no hazardous waste or haz-
ardous waste constituents have entered the water, the indicator monitor-
ing program will be reinstated. 1If it is determined that hazardous waste
or hazardous waste constituvents have entered the water and that this con-—
dition represents a significant impediment to the beneficial use of the

7-83



water, then the water quality assessment program will continue on a

quarterly basis with reports to be submitted on an annual basis, until

final closure of the facility.

746411

o]

Record Keeping and Reporting

Quatrterly reports: During the first year, the values of param-
eters measured to establish the suitability of ground and surface
water for drinking will be reported to the EPA Region VIII Re-
glonal Administrator and to the appropriate State and local of-
ficials within 15 days of the completion of each quarterly anal-
ysis. This report will separately ifdentify for each sampling
point,; any parameter whose value has been found to exceed the
limits specified in the MNational Interim Primary Drinking Water
Standards{4)}.

Apnual reports under the indicator monitorlng program: The
values of parameters used as indicators of water contamination,
together with the evaluations of these values will be included in
an annual report to the EPA Region VIII administrator and to the
appropriate State and local officials. This report will sep-
arately identify any significant differences in monitoring points
from the background levels established during the first year.

Annual reperts under the water quality assessment program: The
annual report will be adjusted to include the results, should a
water gquality assessment program be implemented as provided in
Section 7.6.10. This report will include, but not be limited to,
calculations (or measurements) of the extent of any water contam-
ination and the rate of transport of any hazardous wastes or
hazardous waste constituents in the water during the reporting
period. :

Record keeping: Records of all analyses, together with evalua-
tions, performed under the water monitoring program will be main-
tained during the entire active life of the facility and during
the post closure period (see Section 7.7).

7.7 CLOSURE AND POST-CLOSURE PLANS

This section presents the closure and post—closure plans for BFI's

chemical waste treatment/solidification and disposal facility located in

Adams County, Colorado. Section 3004 of RCRA, through its implementing

regulation contained in 40 CFR, Subpart G, requires that hazardous waste

disposal facilities have closure and post-—clesure plans. The plans!
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purposés are to ensure. that ﬁhe facility 1is closed properly to minimize
future maintenance and also prevent post-closure escape of contaminants
to the enviromment. In accordance with the RﬁRA regulations, these plans
are addressed separately and are written as assentially a complete and

separate document.

7¢7.1 Facility Closure Plan

7.7.1.1 Gene?al

The facility ciosure plan presents the methods and procedures by which:
this facility will be ultimately closed in order to minimize the need for
post-closure maintenance and also to control, minimize or eliminate post-—
closure escape of hazardous waste, hazardous constituents, leachate, con-
taminated rainfall, or waste decomposition by-products, to the extent

necessary to protect human health and the environment.

Some of the individual disposal and process facilities will be closed
prior to final closure of the entire site. These early closures are

specifically addressed in the plan.

7+7.1.2 Facllity Description

The site will be operated under two levels. Phase I level of operatioﬁ
esgsentially consists of clay-lined earthen waste solidification mixing
cells, a secure disposal cell, and a contaminated water holding pond.
Phase II will consist of a more sophisticated solidification building
with concrete wmixing tanks and reagent siles, a tank farm, a drum storage
and segregation area, additional secure disposal cells, the same contam—
inated water holding pond, a potentially contaminated water holding pond,
and two non—contaminated surface water collection ponds. The locations
of the Phase 1 and Phase II processing areas are shown in Figure 7.7.1.
The proposed processes at this facility are:
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c the segregation and temporary storage of bulk and drummed liquid
waste} ' :

o treatment and sclidification of liguid waste and sludges;
o secure landfill dispesal of bﬁlk and drummed solid wastes and
previously solidified l1iquids and sludges.

It is anticipated that this treatment, solidification, and disposal
facility will receive a wide variety of chemical wastes, as discussed in
Chapter 3. Operating records, daily logs and manifest will contain spe-
cific information on the types, quantities, and disposal of the wastes
accepted for treatment. It is estimated that these facilities, when in
full operation, will handle an average annual raw waste volume of
24,000,000 gallons which will be about 60% liquids, 25% sludges, 10%
solids and 5% drums. The facility is expected to héve an operating life

of 20 to 23 years.

The basic operational concept for solidification is the mixing of reag-
ents with liquid or semi-liquid chemical wastes to form a solid product
for burial in secure disposal cells. The resultant treated/solidified
product can be handled more easily and is very resistant to the formation
of leachate. Cement kiln dust and fly ash will be the primary reagents
used and they will be stored in portabulk containers for Phase I and

reagent silos for Phase II.

Some wastes will bé received in 55-gallon drums. The drum storage area
during Phase 1 operations will consist of an opem area with an 18-inch
minimum thickness compacted clay liner which will extend up the sides Qf
a total enclosed dike. During Phase II operations, the drum storage area

will be a separate area within the treatment/solidificaticn building.
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One holding pond is to receive and contain ;ontaminated surface run—-off
from disposal cells and access routes (the active area), the external
truck washing area, and any collected leachate. A second holding pond
will contain potentially contaminated runoff from portions of the paved
surfaces in the Phase II processing area including the genefal areas

around the solidification facility and tank farm.

The secure disposal cells will receive the treated/solidified wastes.
The standard sized cell will be approximately 300 feet by 600 feet by 30
feet deep, inciuding a five foot thick compacted clay 1iner. A leachate
collection/ detection system will be installed in the cell bottom with
provisions for removal oflaccumulated leachate, even though leachate

formation is unlikely.

7+7.1.3 Site Conditions

7.7.1.2.1 General

The facility is located approximately 70 miles east of Denver in the
gently rolling high plains of eastern Colorado. The topography of the
site varies between elevation 4,835 and 4,900 feet (mean sea level
datum). There is ome producing o1l well on the site that is expected to.
remain in production throughout the facility's life. An oil pipeline-
runs through the site in 2 northeast and southwest direction. The site
has been used in tﬁe past for wheat farming and grazing. The surrounding

area Is used for similar agricultural purposes.

The climate is semi-arid with an approximate mean temperature of about
50°F and an average precipitation of about 14 inches per year. The
average evaporation rate applicable to the impoundments of the facility

(lake evaporation) is about 55 inches per year.
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A detailed geological and hydrogeological site characterization was
prepared by F. M. Tox & Assoclates Inc., Comsulting Engineers and Geol-~
ogists. The study indicates that the .site is geotechnically suitable for

the facility.

74741, 3.2 Subsurface Soils

The site 1s located on top of a geologic unit known as the Plerre Shale
that. is about 4,300 feet thick. No major aquifers exist beneath the site

and the site does not contribute to recharge of major aquifers.

The Pierre Shale below the site has weathered to varying degrees and for
discussion purposes has been divided into three major soil groups, as

follows, with the lowest group number the closest to the surface.

Group I

Soils from the surface down to 11 to 38 feet consist of slightly silty to
very silty clays. The clay content, moisture content, and dry density
generally increase with depth, and in many borings claystone fragments
were ncted in the lower portions of this unit. Laboratory testing indi-
cates a liquid limit range of 19% to 63% and a2 plasticity index range of
4 to 42, with 56.4% to 98.27% by weight passing the #200 mesh sieve. The
specific gravity of this material ranges between 2.61 and 2.78. In-situ
permeability testing igdicates very low natural permeability wvalues with
the mean being 2 x 10 ~ cm/sec. pH values range from 7.9 to 8.2 Based
on the cation—exchange capacity values {(sece Appendix G} and the geologic
environment, the clays appear to be an illite. No x-ray defraction or
differential thermal analyses were comducted on the clays.

Based on the laboratory results, approximately 90% of the above described
Group 1 soils, when compacted to 95% of Modified Procter maximum dry
density (ASTM D-1557), will provide g suitable liner material with a
permeability in the range of 1 % 10 =~ em/sec.

In approximately 20% of the borings, this material is underlain by a
generally thin enit of silty, clayey sand. Borings that encountered this
material are generally located in the small drainapes such as in the
southeast corner of Section 36.

Group TI

Below the Group I clays is from 25 to 84 feet of weathered shale. Thig
material is generally fractured. In most cases, the fractures contain
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gypsum deposits. The fracture denslity decreases with depth. The wea~
thered shale is yellow-brown to dark gray im cclor. Laboratory testing
indicates that nmatural moisture contents range from R.7% to 22.8%, and
dry densities range from 91 to 124 pounds per cubic foot. The material
has a liquid limit range of 39 to 83 and a plasticity index range of 15
to 53, with 96% to 100% passing the #200 mesh sieve. This material will
experience volume increases when wetted. Short duration (30 minutes)
field perggability testing indicates initial natural permeability values
in the 10 ~ cm/sec range. Longer term testing {two to four days) indi-
cates an extreme reduction in permeability due to material expansion.
The.long term permeability value for this msterial is approximately I x
10 ° cm/sec.,

Group Il materials were not permeability tested in a remolded compacted
state; however, based on the physical characteristics of the material, it
can be expected to meet or exceed the requirements as a compacted liner
material.

~Group IIT

This material consists of unweathered Pierre Shale and is first encoun~
tered at depths ranging from 39 to 102 feet below the surface, except iIn
test holes Gl, G2, and 3 which are outside the processing/disposal area.
The material has approximately the same engineering characteristics as
the weathered shale, except it is not generally fractured. Permeability
tests neay the surface of the unweathered shale range between a high of
1.4 x 10 ° cm/sec and a low of "completely impervious™ (no flow could be

induced).

7.7.1.3.3 Groundwater Conditions

Groundwater was encountered in the test borings drilled im drainages
outside the perimeter of the secure disposal cell area. This water is
most likely a result of surface recharge from rainfall run-off. None of
the test borings in the secure disposal cell area encountered ground-
water. The only exception was the 500 foot deep borings that encountered
very minor amounts of water in fractures of the shale at a depth of about
100 feet. Pumping tests were conducted on this well and the results of

the test indicate essentially dry well conditions.

7.7.1.4 Closure Methods

The facility's projected life span is 20 to 25 years at which time the

space avallable for disposal of the solidified wastes will be exhausted.
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When this point is reached, wastes will no longer be accepted at the
facility.and it will be closed in accordance with the applicable regula-
tions in the manner discussed in the subsequent sectioms. The projected

final topography of the closed facility is presented on Flgure 7.7.2.

7.7.1. 4.1 Drum Storage Area

When final closure of the facility is imminent, receipt of drummed waste

materials will be terminated. All drums on hand which contain solid

wastes without releasable liquids will be ?laced in a secure disposal
cell based upon compatibility of waste materials. Drummed liquids and
semi-solid wastes will be removed from the drums and solidified. The
emptied drums will be crushed or shredded and buried. The Phase I drum
storage area and protective barriers will be excavated and buried in a
secure dlsposal cell. The excavation will be backfilled with clean, com—
pacted on-site soils. The Phase II drum storage area 1s contained within
the treatment/sclidification building and then will be closed as Indi-

cated in Section 7e7elada3s

7.7.144.2 GStorage Tanks

Receipt of bulk liquid wastes will be terminated when final closure of
the facility is imminent. At that time, all bulk liquids and residues
remaining in storage will be selidified. The resulting solidified pro-

duct will be disposed of in a secure disposal cell.

Tanks, pumps, valves, contrels or piping will be salvaged, if possible,
only after cleaning and triple rinsing with appropriate cleaning mate-
rials has removed any residual contamination. Any eguipment which cannot
be feasibly or adequately cleaned and salvaged will be dismantled and

buried in a cell.

i
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All auxiliary facilities, such as loading/unloading pads and equipment,
protective barriers and drainage facilities will be removed, and either
salvaged or buried as indicated above. Any contaminated soil will be
removed and buried. "After all equipment and any contaminated soil has
been removed, the area will be backfilled with clean compacged soil and

graded te provide positive drainage.

7e7.104.3 Bolidification Facilities

The Phase I solidificatioﬁ facility will ﬂe closed.when the Phase II
facility is operational. This is expegted within 12 to 18 months after
the site 1s approved. When the Phase I facility is closed, the solidifi~
cation cell liners amd all contaminated soil will.be removed and disposed
of in a secure disposal cell. The excavation will be backfilled with
clean compacted on-site soils up to the original ground surface. The

surface will be graded to conform with the surrounding ground.

The Phase II facility will be closed after all liquids and sludges from
closure of the other facilities have been solidified. The remaining
solidification reagents will be emptied from the storage silos and either

removed from the site for other uses or burled in a disposal cell.

All equipment which can be decontaminated and has salvage value will be
thoroughly cleaned and triple rinsed. All facilities and equipment which
either cannot be decontaminated or which have insufficlent salvage value

will be dismantled and buried in a disposal cell.

The concrete solidification tanks will be c¢leaned of any remaining waste
materials. On-site soils will be placed as compacted backfill in the

tanks. The concrete pads also will be decontaminated and covered with
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about two feet of compacted fill. The entire top surface will be final

graded with a slight crown to provide positive drainage.

7.7.1.1.4 Secure Disposal Cells

The secure dispesal cells shall be the repository of all of wastes
treated and solidifiled at this site. Closure of the sécure disposal area
will occur progressively throughout the 1ife of the facility. Each com~.
pleted dispesal cell will be capped with a three foot thick cover of clay
compacted to 95% of Modified Proctor maximum dry density (per ASTM D1557
test method) at or above the optimum moisture content. iaboratory test
performed on on-site clays to the above compaction specifications indi-
cate that a permeability of 1 x 10-8 cm/sec can be achieved. The cap
will be covered with 6 to 12 inches of topsoil and seeded to provide pro-
tective vegetation on an earthen mound'with 3% slopes to promote surface

drainage.

7¢7.1.4.5 Holding Ponds

Liquid in the potentially contaminated and contaminated hold ponds will
be allowed to e§aporate and the residual will be removed, solidified, and
then disposed of in a secure disposal cell. Any contaminated soil, in-
cluding thé liner, will be excavated and buried. The ponds will be
filled with compacted on-site soils and sloped to prevent ponding and
promote drainage. The non-contaminated water collection ponds will be
emptied via spray irrigation; excavated to final depth, and zffected
surfaces relined in accordance with the specifications of the seﬁure dis-
posal cells. Leachate collection facilities will be installed, and then

the cells will be utilized as the final secure disposal cells.
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7¢7.1.4.6 Equipment Decontamination

All contaminated tools and equipment, fncluding trucks, will be thorough-
ly cleaned with high-pressure, heatediwater prior to removal of the pro-
tective berms serving the area in which the equipment is washed. Judg—-
ments regarding the adequacy of decontamination of each vehicle or plece
of equipment will be made by the district manager or his appointed repre-
sentative. All other equipment, clothing, and personal use items which

cannot be decontaminated will be buried.

7.7 14 4, 7 Final Grading

When the facility is closed, the site berms will be removed and the site
will be graded so that natural drainage patterns are reinstated. 4s dis-
cussed In Chapter 6, the tops of berms arovnd the active site will cor-
respond to the final grading so that earth work during closure will be
minimal. The result will be to smooth out the contour lines of the site
and provide adequate surface drainage. Following this, the site will be

fertilized and seeded with appropriate vegetation {see Chapter 8).

Samples of surface runoff will be collected and tested semi-annunally for

one year to ensure that all surfaces are not contaminated.

7.7.1.5 Monitoring Wells

Monitoring wells have been designed to conform with 40 CFR, Part 263,
Subpart F. Additional wells will be installed throughout the life of the
site, as required. The wells will be used tc perform groundwater moni-
toring. The monitoring wells will not be closed or abandoned when the
site Is closed. They will continue to be used for post—closure monitor-

ing of the site. Figure 7.6.1 showed the location of the existing wells.
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7.7.1.6

Envirommental Safety Features

A key element of site closure 1s protection cf the environment from

release of contaminants by the facility. The design of this facility in

combinat

provides

ion with the natural geoclogic features and climatic conditions

excellent protection of the environment.

The potential source of contamination from az facility of this type would

be leachate seeping from the disposal cells into groundwater. The pos-—

sibllity of this occurring is extremely remote because of the following

reasons:

4]

In order for leachate to form, a liguld medium must be present to
leach the contaminants from the wastes. The formation of leach-
ate at the facility is a remote possibility because of the ab-
sence of groundwater available to infiltrate into the cells, the
low amnual rainfall, provisions to promote runoff from the land-
£fill cells and the highly impervious cap to prevent surface in-
fiitration. Also, the wastes will be solidified so that they
themselves will not generate any free liquids.

In the unlikely event léachate should form, the cell has been
designed to prevent its escape. First, a leachate collection/de-
tection system is provided in each cell. Leachate collected in
the system will be pumped from the cell and disposed of at the
site during the site operating life and hauled to another dis-
posal facility after site closure. Second, each cell is provided
with a five foot thick compacted clay liner to retain the_}each—
ate. The liner will have a permeability less than 1 x 10

cm/sec. : .

In the extremely unlikely sequence of events that leachate forms,
that the leachate collection system fails, and that leachate
seeps through the liner, the leachate would have to seep through
at_least 100 feet of natural soils with permeabilities of I x

10 ¥ cm/sec. or less before reaching groundwater under the dis-
posal area. It would take decades for this to occur.

Preliminary water quality test results indicate that the ground-
water currently fails to meet the National Interim Drinking Water
Standards. Also, the quantity of groundwater available appears
to be insufficient for domestic supply based upon pump test
results.

A final safeguard is that a water quality monitoring program, as
discussed in Section 7.6, has been developed for the site and
will be performed during the life of the site and for the post—

closure period.
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7o7.107

Site Security

During closure the district manager will be responsible for maintenance

and repair of the security systems used during the previous operations

and to prevent access by unauthorized persons, livestock, or other ani-

mals.

Following the final closure, the entrance gate will remain locked

at all times when the site_is unattended. Emergency information will be

provided on signs at the gate.

7.7.1.8 Schedule of Final Closure

The following schedule for closure of the facility is proposed:

Approximately one week
prior to commencing
of closure

Closure begins

Week

Weak

Week

Week

Week

Week

Week

Week

w0

12

14

Cease acceptance of all wastes
Complete treatment and disposal of waste
materials in drum and tank storage

Initiate treatment and disposal of
liquids and/or residues in the holding
ponds

Dismantle and dispose of tank and drum
storage facilities

Dispose of all other equipment, tools,
ete., that cannot be decontaminated
Decontaminate vehicles

Begin fipal grading
Complete treatment and disposal of
liquids and/or residues in holding ponds

Complete removal of solidified wastes
from solidification facility

Decontaminate and dismantle sclidifica-

tion facility

Complete backfilling and grading of the
holding ponds, solidification facility,
and final disposal cell

Complete site grading for drainage

Complete vegetation of site.

SITE CLOSEDR

7-97



7.7.1.9 Closure Notificatlion

When closure activities have been cbmpleted, a notification-of~closure
letter will be forwarded, iIn accordance with the requirements of 40 CFR,
Section 265.115, to the FPA Regional Administrator and/or other appro-
priate State and local regulatory agencies. This letter Wiil contain
certificarions by a duly-authorized representaﬁive of the facility and 2
professional engineer that the closure has been completed In accerdance

with this plan {except as specifically noted).

7+7+1.10 HNotice to Local Land Authority

Within 90 days of the completion of final closure activitiés, the site
manager will notify the local land authority and the Regional Adminis-
trator. A certiffed survey plat will be provided indicating the location
and dimensions of the disposal cells with respect to permanently surveyed
bench marks. A record of the type, locatlon and guantity of hazardous
wastes disposed of within each cell will also be provided. The plat will
contain a note including the restriction on the use of the land during
the post-closure period which will probably Include:

o The land cannot be farmed for food products for human consump-
tion, either directly or by food chain.

o The compacted soil cover cannot be removed unless:

~ Provisions to control the run—cn, run-off, and groundwater are
acceptable to the EPA Regional Administrator, or other appro-
priate authority.

- Provisions to re—establish the cover as a barrier to infiltra-
tion of run—off or rainfall are acceptable to the Regional
Administrater or other appropriate authority.

o The land use shall preclude the establishment of surface
impoundments.

o The 1land use shall not diminish the effectiveness of the ground-
water monitoring system.
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At the completion of closure, the district manager will designate to the
EPA Regional Administrator or other appropriate authority the agent which

will conduct post—closure activities. .

7+7.1.11 Closure Cost Estimate.

The following figures are the estimated cost for closure of the site:

A. Solidification Facility
- Cost of bullding demelition is equal to the

- salvage value: mno net cost S -0-
- Decontaminagtion of building pad and mixing :
pits: 3,000 lump sum 3,000
— Earth backfilling of cells & tanks plus earth
cover over building pad: 15,000 CY @ $3.00/CY 45,000

B. Drum Stdrage
- Cost of building demolition is equal to salvage

value: no net cost ~0~-
- Remove concrete pad and containment wall and

bury: 150 CY @ $10.00/CY : 1,500

C. Tank Farm .

~ Tank decontamination: §1,000/tank x 14 tanks 14,000
- Tank removal is equal to salvage value: no :

net cost ' (-
~ BRemove concrete slab and walls: :

250CY @ §10.00/CY 2, 500
~ Regrade tank from area: §2,000 lump sum - 2,000

D. Holding Ponds
= Excavate contaminated pond, contaminated
soil and residue; bury in disposal cell:
12,000 CY @ $1.50/CY 18,000
- Excavate potentlally contaminated pond
contaminated soil and residue; dispose of

in disposal cell: 15,000 CY @ $1.50/CY 22,500
~ Backfill contaminated pond: .

20,000 CY @ $3.00/CY 60, 000
— Backfill potentially contaminated pond:

32,000 CY B 83.00/CY 96, 000

E. Disposal Cells
— Cover and mound, 1 cell maximum: _
29,000 CY @ 34.00/CY ' 116,000

F. Miscellaneous Site Grading
- Remove berms, grade site, install ditches

and clean up: 325 acres @ $100.00/acre 32,500
—~ Establish vegetation: 150 acres @ $50.00/acre 7,500
TOTAL ESTIMATED CLOSURE COST $420, 500
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7.7.2 POST-CLOSURE PLAN

7.7.2.1 General

The post-closure plan presents the requirements for post-closure mainte-—
nance including periodic groundwater and leachats monitoring and site
inspections. The plan also describes the conditions at thelsite and the
environmental safeguards the facility possesses to prevent contaminant

migration.

7.7.2.2 PFacility Description

The preoject is & treatment/solidification, and disposal facility for
hazardous wastes. The facility will recelve primarily liquid and
semi-sclid wastes that will be solidified using absorbant reagents. The

resultant solidified product will be buried in secure disposal cells.

The facilities will be operated under two levels. Phase I level of oper-
atlon essentially consists of clay~lined earthen waste solidification
mixing cells, a secure disposal cell, and a contaminated water holding
pond. Phase II level of operation will consist pf a more sophisticated
solidification bullding with concrete mixing tarks and reagent stofage
silos, a tank farm, a drum storage area, additional secure disposal
cells, the same contaminated holding water pond, a potentially contam-
inated water holding pond, and twe non—contaminated surface water col-
lection ponds. Figure 7.7.1 presented the locations of the Phase I and

Phase II processing areas.

It 1s anticipated that the treatment, solidification, and disposal facil-
ity will receive a wide variety of chemical wastes. Operating records,
dally logs and manifests will contain specific information on the types,

gquantities, and disposal of the wastes at the site. It is estimated that
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these facilities, when in full operation, will handle an average annual
volume of 24,000,000 gallons of raw waste which will be about 60%
liquids;.loz solids, 25% semi-solids (sludges), and 5% drums. At this
rate, the avatlable disposal area will be completed in approximately 20

to 25 years.

Closure of the Phaée I solidificatlon facility will occur when the Phase
11 facility is cperational (about 12 to 18 months after the site is.
approved). Clesure of the secure dispdsai cells will be done progres—
sively as each is filled., The remainder of the site will be closed at
the end of the facility's 1life. ¥Figure 7.7.2 presented a final contour
plan of the closed facility. A closure plan has been prepared for the

site and is presented in Section 7.7.1.

7.7.2.3 Site Conditions

7.7+2.3.1 General

The facility 1s located approximately 70 miles east of Denver in the
gently rolling high plains of eagstern Colorade. The topography varies
between elevation 4,835 and 4,900 feet (mean sea level datum). There is
one producing oil well on the site that is expected to remain in produc-
tion:throughout the facility'é 1ife. An oll pipeline runs through the
site in a northeast to southwest direction. The site has been used_in<
the past for wheat farming and grazing. The surrounding area 1s used for

similar agricultural purposes.

The climate is semi-arid with an approximite mean temperature of 30°F and
an average precipitation of about 14 Inches per year. The average lake

evaporation rate aphlicable to the facility is about 55 inches per year.
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A detailed geological and hydrogeological site characterization was
prepared by F. M. Fox & Associates Inc., Consulting Engineers and Geolo-
gists (see Section 5.4). The study indicates that the site 1s geotech-

nically suitable for the facility.

7e7¢2.3.2 Subsurface Soils

The site is located on top of a geologic unit known as the Pierre Shale
that is about 4,300 feet thick. No major aquffers exist beneath the site

and the site does not contribute to recharge of major aquifers.

The Pierre Shale below the site has weathered to varying degrees and for
discussion purposes, has been divided Into three major soil groups, as

follows, with the lowest group number the closest to the surface.

Group I

Soils from the surface down to 11 to 38 feet comsist of slightly silty to
very silty clays. The clay content, moisture content, and dry density
generally Increase with depth, and in many borings claystone fragments
were noted In the lower portions of this unit. Laboratory testing indi-
cates a ligquid limit range of 1%% to 63% and a plasticity index range of
4 to 42, with 56.47 to 98.2% by weight passing the #200 mesh sieve. The
specific gravity of this material ranges between 2.61 and 2.78. In-situ
permeability testing igdicates very low natural permeability wvalues with
the mean being 2 x 10 = cm/sec. pH values range from 7.9 to 8.2 Based
on the cation-exchange capacity values (see Appendix G) and the geologic
envircnment, the clays appear to be an illite. ©No x-ray defractiom or
differential thermal analyses were conducted on the clays.

Based on the laborateory results, approximately 90% of the above described
Group I soils, when compacted to 95% of Modified Procter maximum dry
density (ASTM D-1557), will provide_g suitable liner material with a
petmeability in the range of I x I0 = cm/sec.

In approximately 20% of the borings, this material is underlain by a
generally thin unit of silty, clavey sand. Borings that encountered this
naterial are generally located in the small drainages such as in the
southeast corner of Section 36.

Group II
Below the Group I clays 1iIs from 25 to 84 feet of weathered shale. This

material 1s generally fractured. In most cases, the fractures contain
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gypsum deposits. The fracture density decreases with depth. The wea-
thered shale is yvellow-brown to dark gray in color. Laboratory testing
indicates that natural meolsture contents range from &.7% to 22.8%, and
dry densities range from 91 to 124 pounds per cuble foot. The material
has a liquid limit range of 39 to 83 and a plasticity index range of 15
to 53, with 96% to 100% passing the #200 mesh sieve. This material will
experience volume increases when wetted. Short duration (30 minutes)
field permeability testing indicates initial natural permeability values
in the 10 ~ cm/sec range. Longer term testing (two to four days) indi-
cates an extreme reduction in permeability due to material expansion.
Thg7long term permeability value for this materizl is approximately 1 x
10 ' cm/sec.

Group IT materials were not permeability tested in a remolded compacted
state; however, based on the physical characteristlcs of the material, it
can be expected to meet or exceed the requirements as a compacted liner
material.

Group IIX

This material consists of unweathered Pierre Shale and is first encoun-
tered at depths ranging from 59 to 102 feet below the surface, except in
test holes Gl, G2, and G323 which are outside the processing/disposal area.
The material has approximately the same engineering characteristics as
the weathered shale, except it is not generally fractured. Permeability
tests near the surface of the unweathered ghale range between a high of
l.4 x 10 ' cm/sec and a low of "completely impervious™ (no flow could be
induced).

7.7¢2.3.3 Groundwater Conditions

Groundwater was encountered in the test borings drilled in drainages
outside the perimeter of the proposed secure disposal area. This water
is most likely.a result of surface recharge from rainfall runoff. None
of the test borings in the proposed disposal areé encountered ground-
water. The only exception was the 500 foot deep boring that encountered
very minor amounts of water in fractures of the shale at a depth of about
1060 feet. Pumping tests were conducted on this well and the results of

the test indlcate essentially dry well conditions,
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7+.7.2.4 Facility Design

7.7.2.4,1 General

The primary purposes of post—closure monitoring.are to prevent deteriora-
tion of the site and, consequently, minimize the possibilities of contam-
inant migration; and tec detect contaminant migration, shoul& it occur.
The major design objective for the site is the prevention of leachate

formation and migration from the disposal cells into the groundwater.

The design of the facility (discussed below), in combination with the
natural geologic features and climatic conditions, provides excellent

protection of the enviromment.

7:7.2.4.2 Secure Disposal Cells

Each disposal cell will be provided with a five foot thick compacted clay
liner on the bottom and sides. On-site elays will be used for the liner
and they will be cdmpacted to 953% of the Modified Procter maximum dry
density {per ASTM D!557 test method) at or above the optimum moisture
content. Laboratory tests performed on the on-site c¢lays to this com-
paction specification indicate that permeabilities of 1 x 10-8 cm/sec can

be achleved. The compacted liner will provide excellent containment

should leachate occur im a cell.

Each cell also will be provideﬁ with a leachate collection/deteﬁfion
system. The system consists of several 10 foot by i foot thick drain
rock blankets placed'longitudinally in the bottom of the cell on top of
the liner. At the low end of the cell a similar drain rock blanket will
be placed across the cell. The blanket will have 6-inch diameter PVC
drain pipe placed its full width. This will be connected in the middle
to a drainage sump with a 6-inch diameter PVC riser to the ground surface

to allow removal of any collected leachate.
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Once the cell is filled, a three foot thick, compacted clay cover {cap)
will be installed. The cap will be compacted to the same specifications
as the liner and achieve the same permeability, On top of the cap, six
or more inches of topsoil will be added. Seeding will provide protective
vegetation on the earthen mound with 3% slopes to promote surface drain-

age and prevent erosion.

7.7.2.5 Environmental Safety Features

The potential source of contamination from a facility of this type would
be leachate seeping from the disposal cells into the groundwater. Be-
cause of the following enviromnmental safety features (both natural and
man made), the possibilities of this occurring are extremely remote.

o In order for leachate to form, a liquid medium must be present to
leach the contaminants from the wastes. The formation of leach-
ate at the facility is remote because of the absence of ground-
water available to infiltrate into the cells, the low annual
rainfall, the surface mounding to promote runoff and the highly
impervious cap to prevent surface infiltration. Also, the wastes
will be solidified so they will not generate any free liquids.

o In the unlikely event leachate should form, the cell has been
designed to prevent its escape. First, a leachate collection/de-
tection system is provided in each cell. ILeachate collected in
the system will be pumped from the cell and disposed of at an-
other facility after closure. Second, each cell is provided with
a five foot thick compacgﬁd clay liner that will have a perme-

ability less than 1 x 10 ' cm/fsec to contaln leachate between
pumpings.

o In the extremely unlikely sequence of events that leachate forms,
that the leachate collectlon system fails, and that leachate
seeps through the liner, it would have to seep through gt least
100 feet of natural soils with permeabilities of 1 x 107 cm/sec
or less before reaching groundwater. It would take decades for
this te occur. ' ' :

o Preliminary water quality test results indicate that the ground-
water currently falls to meet the National Interim Drinking Water
Standards. Also, the quantity of groundwater available appears
to be- -Insufficient for domestic supply based upon pump test
results.
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o A& final safeguard is that a water quality monitoring program, as
discussed subsequently and in Section 7.6, has been developed for
the site and will be performed during the life of the site and
the post closure period.

7.7.2.6 Site Security

During site closure all perimeter fencing will be inSpected.and repalred
or replaced, as required, to.provide a contlnuous perimeter access bar-
rier. Any gates, other than the entrance gate to be used after closure,
will.be removed or securely locked. The entrance gate itself will be

securely locked.

Appropriate signs will be provided to warn that the site is a hazardous
waste disposal facility. Fmergency procedures, including names and tele-

phone numbers of persomnel to be contacted, will be provided on signs at

the gate.

7+7.2.7 Monitoring Wells

Monitoring wells have been designed and installed in conformance with 40
CFR Part 265, Subpart F. The locations were presented in Figure 7.6.1.
Additional wells may be installed in the disposal cell area during the
life of the site. An updated plan showing these locations will be pro-

vided prior to site closure.

7.7.2.8 Post-Closure Monitoring

7.7.2,8.1 General

Post-closure monitoring will consist of perjodic irspection of the site's
gradiﬁg, security fehcing, and disposal cell 1eachate collection systems
and testing of the monitoring wells. These items are discussed in the

following sections.
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7+7.2.8.2 B8ite Grading and Security Fencing

Inspection of the site grading and the security fencing will dbe done on a
semi-annual basis for the first year and yearly thereafter. Inspection

of both items would be performed at the same time.

Inspection of the site grading will include the drainage facilities and
the disposal cell caps. The dralnage facilities will be checked for ero-
sion, overtopping and proper slope to ensure that they are functioning

properly.

Inspection of the disposal cell caps will include checking for severe
surface cracking, erosion, proper slope, and vegetative.cover condition.
Each cell will be inspected individually to emsure that the caps are

functioning properly, preventing surface water iInfiltration.

The yearly inspections will be performed In the spring as damage would
most likely occur during the winter. Any deficiencies encountered will
be promptly repaired. A record will be made of the area repaired and the

method used.

7.7.2.8.3 Leachate Collecticn Systems

The leachate collection systems will be monitored quarterly for the first
year, semi-annually for the next two years and annually thereafter. FEach
disposal cell will be checked for leachate. Those cells where leachate
is found, if any, will be pumped. The liguids will be placed in vacuum
trucks and disposed of off-site in accordance with appropriate hazardous
waste regulations. Those cells with leachate will be recofded along with

the amount of liquld removed and the disposal locatiomn.
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7.7.2. 8.4 Monitoring Wells

At least five monitoring wells will be sampled on a semi-annual basis
during post-closure. A sample from each well will be tested for.TOC,
TOX, pH and specific conductance. All sampling and testing procedures
will be performed in accordance with the appropriate regulaﬁions and
standards in effect at the time of sampling. Test results will be re-

ported to the appropriate regulatory agency.

If the monitoring results show a significant variance from previous
results, additional samples will be collected and tested. If a signif-
icant variance 1s confirmed, the appropriate regulatory agency will be
informed and a specific envirommental assessment plan developed. Upon
com?letion of the assessment the results will be analyzed and additional

plans or corrective measures will be developed, as needed.

7.7.2.9 Monitoring Program Modifications

The freguency or items iInvelved in the post-closure program may be modi-
fied depending upon the results of the monitoring as time goes on.
Appropriate regulatory agency approval will be obtained prior to any

modifications.

7.7.2. 10 Post—Closure Monitoring Cost Estimate

The figures below provide the estimated yearly cost of the pest-closure
monitoring discussed in Section 7.7.2.8.

A. Inspect the Site Grading and Security Fencing
— Inspect the site: 1 man day/visit @
$160/man day @ 2 visits per year = g 320

B. Inspect Leachate Collection Systems
— Inspect 40 cells @ 30 min/cell = 20 hours
Inspection and travel time from Denver =
4 man days/inspection @ $160/man day x 2 _
inspections/year = 1,280
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- Sample and test 5 monitoring wells
Purge 5 monitoring wells = 1 man day/inspection

@ $160/man day x & inspections/year = 640
Sample 5 monitoring wells = 1 man day/ .
ingpection @ 35160/man day x 4 inspections/year = 640
Sample lab testing: pH @ §4
- TOC @ $18
TOX @ §62
sC @ §7
‘ $91/sample
391 x 4 repetitions x 5 samples X 2/year= 3,640

- Contingency cost for site grading, fence
repalr and replacement and leachate removal

and disposal = 5,000
Subtotal: Estimate annual post-closure cost = $ 11,520
TOTAL COST: Annual closure cost x 30 year period = $345,600

The above cost estimate has a $5,000 contingency for annual repair costs
associated with maintenance of the facility. This cost may vary from

year to year but the average cost is representative.

7.8 FINANCIAL REQUIREMENTS

BFI has developed closure and post-closufe plans, along with cost esti-
mates for closure and post—-closure monitoring and maintenance. These
plans and cost estimate are contained in Section 7.7. The closure cost
estimate is based on closure of the facility at a point in its operation

whan clesure costs would be maximized.

Copies of these plans and cost estimates will be maintained at the facili-
ity, along with all subsequent estimates that will be prepared in the

manner described below.

If the closure plan is ever revised from that contained in Section 7.7
such that the cost of closure changes, the closure cost estimate will be

revised accordingly. Likewise, if the post-closure monitoring and
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maintenance plan change, corresponding revisions to the post closure

monitoring and maintenance cost estimate will be made.

Once each year during the operating life of this facility, on or about
November 19, BFI will adjust the most recent cost estimates-for closure
and post-closure monitoring and maintenaﬁce. The adjustment will be made
by means of an inflation factor, which will be derived from the annual
Implicit Price Deflator for Gross National Product, as published by the

U. 8. Department of Commerce in its Survey of Current Business. The in-

flation factor to be used for each annual adjustment to the cost esti-
mates will be determined by dividing the then current annual deflator by

the annual deflator for the previous year.

The formula for annmual adjustments to the cost estimates is as follows:

Current Adjusted _ Most Recent Current Annual Deflator
Cost Estimate Cost Estimate Previous Year's Annual Deflator

BFI will establish financial assurance for the closure of the faeility
and for the post—-closure monitoring and maintenance, in accordance with
the plans presented in Section 7.7. The method of establishing financial
assurance for closure and post-closure monitoring and malntenance will be
in accordance with Federsl and State financial assurance regquirements.

In the case of Federal requirements, they are listed in 40 CFR 264. 143
and 264.146.

BFI will provide adequate financial security against liability claims
which could arise from sudden and accidental, nonsudden and accidental,
and general liability cccurrences. BFI maintains the following liability
insurance to protect its facllities financially from such occurrences:

up to $250,000 -~ self-insured

$250,000 to $600,000 ~ CNA of Dallas, Texas
$600,000 to $5,000,000 ~ Lioyds of London
$5,000,000 to §20,000,000 - Lioyds of London

o Qo0 0

7.9 SPECIFIC FACILITY STANDARDS

In addition to the general facility standards and the varlous require-

ments for plams, records and reporting contained in the interim status
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standards, there are several éubparts which contain. standards pertaining
to specific types of facilities which may be provided at a hazardous

waste treatment, solidification, and disposal facility.

Section 7.9 is intended to describe how this chemical waste-proceésingf
disposal facility will comply with the applicable standards for the
specific types of treatment, solidification, and disposal systems being

utilized.

The types of waste handling systems and the corresponding subparts in the
interim status standards are as follows:

1. Containers: Subpart I - Use and Management of Containers (40
CFR 265.170-265.177)

2. Tanks: Subpart J - Tanks (40 CFR 265.190-265. 199)

3. Surface Impoundments: Subpart K - Surface Impoundments (40 CFR
265,220-265. 230}

4. Secure Disposal Cells: Subpart K - Landfills (40 CFR 265. 300-
265.315) C

5.. Bolidification Process: Subpart Q - Chemical, Physical, and
Biological Treatment (40 CFR 265.400-265.406)

7.9.1 Containers

The facility will store hazardous wastes for varying periods of time,
pending treatment of the wastes in the solidification process. Bulk
liquids will be storeé in various tanks, according to chémical compati-

bility, as discussed in Section 7.9.2. Other liquids, semi-solids, and

solids with releasable liquids will be received in drums or similar con-
tainers, and will be stored in the drum storage area until the drum con-~

tents are transferred to the solidification process.
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The drum storage area during Phase I operations will consist of an open
area with an 18 inch minimum tbickﬁess compacted ¢lay liner, which will
extend up the sides of a total enclosure dike. Crushed rock will be
placed above the liner to facilitate all-weather access and provide a
stable base for upright drums. A compacted clay entrance rémp will also
be provided. The enclosuré dike will be of sufficient height to contain
spilled drum contents and any anticipated rainfall, with adequate free-
boar&..'The bottom of the area will be sloped g?adually to drain to a
corner sump, to facilitate collectioﬁ and removal of any l1iquid to the

contaminated water holding pond by means of a vacuum truck.

During Phase II operations, the drum storége area will be a separate area
within the solidification building. Access to the dfum storage area will
be by means .of a loading/unloading dock. This enclosed drum storage area
will have a concrete floor sloped to drain to a sump to facilitate drain-
age, confinement and recovéry of 1liquid wastes in the event of a spill,

leak or rupture of any container.

The following container management practices will be employed by the
operator during operations:

o If a contalner holding hazardous waste 1s not in good condition,
or if it begins to leak, the operator will transfer the hazardous
waste from this container to a container that is in good condi-
tion, or manage the waste in some other way that complies with
the regulations, e.g., place the waste in the solidification cell
or tank.

o The operator will use a container made of or lined with materials
which will not react with or are otherwlse compatible with, the
hazardous waste to be stored, so that the ability of the con-
tainer to contain the waste is not impaired. In cases where the
generator utilizes his own containers, the generator will be re-
quired to meet this criteria.

¢ A container holding hazardous waste will always be closed during
storage, except when it is necessary to add or remove waste.
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o A container holding hazardous waste will not be opened, handled,
or stored in a manner which may rupture the contalner or cause it
to leak. : .

o Containers of liquids, semi-solids or solids with releasable
ligquids will be crushed or shredded and landfilled on-site fol-
lowing emptying.

o The operator will inspect areas where containers are stored, at
least weekly, looking for leaks and for deterioration caused by
corrosion or other factors,; as provided in Section 7.2.4.

o Containers holding ignitable or reactive waste will be located
more than 15 meters (50 feet) from the facility's property line.

o Incompatible wastes, or incompatible wastes and materials, will
not be placed in the same container. '

o Hazardous wastes will not be placed in an unwashed container that
previcusly held an incompatible waste or material unless the con—
tainer has been properly cleaned.

‘o A storage container holding a hazardous waste that is incompat-
ible with any waste or other materials stored in other containers
will be physically separated from that waste or other materials.

o Each storage container will be identified as to its contents and
generator, and any special precautions associated with the nature
of the waste material will be clearly shown, by use of BOT ship~
ping labels or similar methods.

7,9.2 Tanks

No bulk storage tanks for liquid hazardous wastes are proposed for the
Phase I operation of this facility. Instead, bulk shipments of liquid
wastes will be deposited directly into one of four solidification cells.
The identity and chemical characteristics of each incoming liquid waste
shipment will be determined as described in Section 7.2.2 so as to verify
correct assignment of each waste to a particular solidification cell, and

to assure chemical compatibility, as indicated in Section 7.2.6. These

procedures are described more fully in Sections 7.%.3 and 7.9.5.

A tank farm consisting of a maximuvm of 14 tanks is planned for the Phase

II operation of this facility to provide temporary storage capacity for
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bulk shipments of liquid wastes, when necessary, pending transfer of
these wastes to the solidification building or to anoﬁher properly per-

mitted facility.

The tank farm will be surrounded by a continuous cbncrete wall of suffi-
cient height to impound the liquid waste in the event of a total dis-

charge of the contents of a tank, along with any anticipated precipita-~
tion. The ground area within the tank farm will have a concrete surface
sloped to drain to a collection sump or sumps which will facilitate re-
moval of spillage or potentially contaminated rumoff to the solidifica-

tion process or the contaminated holding pond, whichever 1s appropriate.

Each of the tanks will be clearly identified, ahé will be designated by
the facllity operator as to the family of compatible liquids a particular
tank may receive. The tanks will be completely above grade and will be
closed rather than.open—top.l Each tank will have an access hatch that
will permit entry into the tank to iInspect for_corrosien or intermal dam-
age. Other appropriaée devices, such as flame arrestors and special
vents and emlssion controls will be provided as necessary for the in-
tended use of particular tanks. None of the tanks will be used for the

treatment of hazardous wastes.

. The following general operating procedures will be employed:

o Hazardous wastes will not be placed in a tank if such wastes
could cause the tank or its liner to rupture, lesk, corrode, or
ctherwise fail before the end of its intended life.

o The tanks will not be operated until the tank farm is equipped
with the containment structure.

o In addition to the waste analysis program described in Section
7.2.2, the operator will employ special procedures whenever a
tank is to be used to store a hazardous waste which is substan-
tially different from waste previously treated or stored in that
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tanke In this event, the operator will conduct waste analyses
and trial treatment or storage test (e.g., bench scale or pilot
plant scale tests) or obtain written, documented information on
similar storage or treatment of similar waste under similar
operating condltions to show that this proposed storage will meet
all applicable requirements of the items listed above. The oper-
ator will place the results from each waste analysis and trial
test, or the documented information, in the operating record of
the facility, as provided in Section 7.5.

o Inspection of the tank farm facility will be conducﬁed as indi-
cated in Section 7.2.4.

-6 In the event the facility will store lgnitable or reactive wastes
in any of the enclosed tanks, it will comply with the National
Fire Protection Association's (NFPA's) buffer zone requirements
for tanks, contained in Tables 2-1 through 2-6 of the "Flammable
and Combustible Code-1977".

e} Iﬁcompatible wastes, or incompatible wastes and materials, will
not be placed in the same tank.

o Hazardous wastes will not be placed in an unwashed tank which
previously held an incompatible waste or material.

7.9.3 Surface Impoundments

RCRA regulations 40 CFR-Subpart X, Sections 265.220 to 265.230 cover
surface impoundments. There are several surface impoundments at the
facility that will be governed by the regulatious (Sectien 265.220).

These include the clay-lined earthen solidification cells and contam-~
inated water holding pond constructed during Phase I and the potentially
contaminated water and non~contaminated surface water holding ponds to be

constructed in Phase I1I.

The holding ponds will be used to retain the liquid portiom of the runoff
from various areas of the site as discusssed in Section 6.6 of tﬁis re-
port. The ponds have been designed and sized to retain all the runoff
from their respective areas. There will be no discharge from the ponds;

an NPDES permit will not be required.

7-115



The helding ponds will be excavated inte the natural solls and lined with
compacted clay. In accordance with the general operating requirements
(Section 265.222) the holding ponds will have a minimum of two feet of
freeboardfto prevent overflow. The holding ponds will be inspected daily
to check the freeboard_lével and weekly to check the condition of the
ponds 1in order to detect leaks, deterioration or fallures. Wastes will
not be directly placed in the holding ponds; therefore, incompability
will.not be a problem. leachate, should it'occur, will be tested prior
to placement in the contaminated holding pond. If the leachate is incom~
patible with other materials in the pond, it will be solidified and
buried in a disposal cell. There will be no treatment of the liquids in

the holding ponds.

The Phase I solidification facility is being constructed and will be used
until the Phase II facility is operational. The Phase I facility will be
vsed for about the first 12 to 18 months of the site's life. The facil- .
ity comsists of a rectangular earthen “V" bottom trench about 235 feet by
50 feet and 10 feet deep at the center of the "V", It is separated into
four mixing cells by earthén eross dikes. The sblidification facility is
provided with a compacted clay liner along the entire bottom and ends.
Since the facility will treat hazardous wastes, 1t is considered a sur-
face impoundment under Section 265.220 and the regulations under Subpart
K are applicable to it. This impoundment is also a mixing facility where
liquid wastes will be placed in one of the cells, the solidification Te~
agent added, and the two substances mixed. The mixed product will be
removed, loaded in dump trucks and transported to a secure disposal cell.
Since the facility is a mixing unit, the general operating requirement of
Section 265.222 requiring two feet of freeboard is not directly appli-
cable. However, the opera;ions will be performed such that the wastes
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and/or solidifled product level will be kept at least two feet below the
top. The facility will be used daily, and inspection of the freeboard
condition will be monitored. The operator will conduct trial treatment
tests or obtain documented information that the treatment/solidification
process will work in order to be in compliance with Séction.265.225.

This subject is addressed in Section 7.9.5. Ignitable or reactive wastes
that are treated at the facility will be mixed immediately after place-
ment in the cells/tanks and addition of the reagent. Incompatible wastes
will not be placed in the same cell for mixing as required by Section

265.230.

Section 265.228 regulates closure and post-closure monitoring of the
site. The closure plan and post-closure plan are presented in Sections

7.7.1 and 7.7.2 of this report, respeétively.

7.9.4 Becure Disposal Cells

Secure disposal cells are régulated under 40 CFR-Subpart N, Sections
265.300 to 265.339. All solidified wastes will be buried in a secure
disposal cell. Therefore, the facility is regulated under Subpart N

according to Section 265.300.

It is estimated that for the projected 20 to 25 year life span of the
site, about 40 disposal cells will be used. The standard sized disposal
cell will be approximately 600 feet by 300 feet by 30 feet deep. How-
ever, the iInitial Phase I disposal cell is about 230 feet by 150 feet by
20 feet deep. All cells will have the bottom and sides lined with a five
foot thick compacted clay liner which will have a permeability less than
Ix 10'_7 cm/sec, Each_cell also will be provided ﬁith a leachate collec-—
tion/detection system with provisions to remove ény leachate, even though
it is unlikely that leachate will form. When a cell is full, it will
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recelve a threes foot compacted clay cap with the same permeability as the
liner. Six or more inches of topscil will be added to support ﬁegeta-
tion. The surface of the cell will be sloped about 3% to promote surface

runoff and control erosion.

Surface water run-on will be prevented from entering the active portion
of the secure disposal area by an earthen berm around its perimeter. The
same berm will be used to collect any surface run—off within the active

area. The run-cff will be placed in the contaminated water holding pond.

The wastes recelved at the site will be predominantly liquids and sludges
that will be solidified and will not be subject to dispersal by wind.
Those solid wastes received at the site that are fine enough to be wind-
borne will be placed in disposal cells when the wind is calm enough not
to disperse them or they will be mixed with other compatible wastes iIn

the solidification tanks.

The facility will maintain operating records. In accordance with Section
265.309, part of the records will include a map showing the location and
dimensions, including depth, ﬁf each cell with respact to perm;nently
surveyed benchmarks. The facility also will keep records on the contents

of each cell and the approximate location of each hazarous waste type.

Section 265.310 regulates closure and post—closure monitoring of the
site. The closure plan and post-closure plan are presented 1n Sections

7.7.1 anéd 7.7.2 of this report, respectively.

It will be standard practice at the facility tc analyze all waste
streams. The compatibility of these waste streams will be checked prior
to treatment/solidification and disposal to prevent mixture of incompat-

ible wastes.
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Disposal in a disposal cell of bulk or non-containerized liquid wastes
containing free 1iquids 1s prohibited by Seetion 265, 314 unless the cell
has 2 liner, a leachate collection and removal system and thé wastes are
stabilized chemically or physically. As discussed at the beginning of
this section, each cell will have a bottom and side liner aﬁd a leachate
coilection system that will allow for removal of collected liquids in the
unlikely event that leachate should develop. | Also, all 1liquid and semi-
solid wastes will be solidified physically by mixing the wastes with ki}n
dust, fly ash or other sultable reagents, so that the potential for

leachate formation 1s essentially precluded.

7.9.5 8Solidification Process

A solidification process will be provided at the facility to comvert
liquid, semi-sclid, and solid wastes with releasable liquids int6 a
solidified product which can be subseguently deposited in a dispesal cell
as a stable, solid material. This process will use various reagent chem—
icals, such as fly ash and kiln dust, to produce the solidification re-

actions. This process 1s described in Chapter 3.

During Phase I operations, the solidification process will take place In
four clay-lined earthen cells. Section 7.9%.3 describes certain aspects
of the specific facility standards which are appiicable to the solidifi-

cation process in the Impoundments during Phase I.

The Phase II solidification process will take place in open concrete
tanks located within the solidification building. Each of the tanks will
. have a designated use for a family of mutually compatible chemicals.,

Solidification will be accomplished on a batch process basié, with the
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type and amount of solidification reagents to be recommended by the chief
chemist, based on the characteristics of the particular wastes to be

solidified.

Four reagent storage silos will be provided to supply reagents to.the

solidification tanks by means of a mechanical conveyor éystem. By pro-~
viding each set of tanks with a companion storage silo, reagents can be
used. which are particularly éuited to a designated group of wastes in-

tended for each tank.

Wastes will be placed in the solidification tanks in several ways.
Liquids which have been stored in holding tanks will be transferred to
the appropriate seolidification tanks by a vacuum truck. Liquid wastes
which are received in drums may be transferred to holding tanks pending
accumulation of a sufficient velume for batch treatment. Most commonly,
it is ekpected that drummed liquids, sémi—solids, and solids with releas~-
able liqulds will be emptied directly into the appropriate solidification
tank after appropriate inspection and waste verification. If the appro—
priate tank is available for use upon arrival of a waste shipment which
requires solidification, the waste will usually be deposited directly

inte the tank.

Under all circumstances, the precautions regarding ignitable, reactive
and incompatible wastes described in Section 7.2.6 and subsequently in
this section will be observed. Particular care will be exerciséd to as—
sure that the hazardous wastes and the reagent chemicals will not cause
the process facility or equipment to rupture, leak, corrode or otherwise
fall suddenly or prematurely. Since this i1s a batch treatment process,

no waste feed cut—off system other than the discharge control valves on
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the vacuum trucks is necessary. The flow of reagents will be controlled
by the solidification supervisor, who will be able to regulate that flow

as necessary.

Before treating or processing a new waste, or treating or processing a
waste by a different process or with different reagents, the technical
personnel will either conduct waste analyses and trial treatment tests
{e.g., bench scale or pllot plant scale test) or obtain written, docu-
nented information on treatment of similar waste under similar operating
conditions to show that this proposed treatment will not damage the
facility or egquipment, and will meet the regulrements in Section 7.2.6
concerning ignitable, reactive, and incompatible wastes. The performance
of these waste analyses or trial tests is included in the waste analysis
plan provided in Séction 7.2.2, and the results of these analyses or
tests will be maintained in the operating records described in Section
7+5. Incompatible wastes, or incompatible wastes and materials, will not
be placed in the same treafment tank. Hazardous waste will not be placed
in unwashed processing tanks which previously held an incompatible waste

or material, unless that tank has been adequately cleaned.

The solidification facilities will be inspected regﬁlarly, following the
procedures contained in Section 7.2.4. During the weekly inspectioms,
specific attention will be pald to the'construction materials of the
freatment process and equipment, to detect corrosion or leaking of fix-
tures or seams, and to the area immediately surrounding the processing
facility. ©Should any significant deterioration or other problems be

apparent, appropriate corrective measures will be undertaken.
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CHAFTER 8

ENVIRONMENTAL IMPACT ASSESSMENT AND MITIGATING MEASURES

8.1 INTRODUCTICN

This chapter discusses the potential environmental impacts of the project
and sets forth mitigating measures to be taken. The items assessed in
this chapter include the following:

geologic iImpacts;

topographic and surface dralnage impacts}
water quality impacts;

alr quality and noise impacts;
envirommental conditlions iImpacts;

~ climatic impacts;

~ mnatural ecosystems Impacts;

~ 1and use and population impacts;

~ impacts on economic activities;

- heritage and cultural resources impacts;
- traffic and transportation lmpacts;

~ visual Impacts;

o sgteps to minimize harm to the environment.

o Q9 00

8.2 GEOLOGIC TMPACTS

Due to the relatively small scale of this operation, it is not expected
to have any harmful or negative long or short-term impacts on the geology
of the reglion or site during either Phase I or Phase II operatioﬁs.

Other than the displacement of subsoilé by construction of individual
disposal cells, the project should have no negative iImpact on the subsoil
conditions. As emphasized in Chapéer 5, the subsoil conditions at the

gite are very well suited for a chemical waste disposal facility.

8.3 TOPOGRAPHIC AND SURFACE DRAINAGE IMPACTS

8.3.1 Topographic Tmpacts

The faecility will have only a temporérily negative impact on the site
specific topography due to topsoil sfockpiles, overburden stockpiles, and

open disposal cells. As secure disposal cells are filled, the ovetrburden
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and topsoil will be replaced, and the surface.will be returned to the
original general topography. Figure 642.2 detailed final contours of the
site. There it was shown that, over the long term, overburden placement
will reduce surface slopes in some areas and thereby serve to reduce

present soll erosion rates.

843.2 Surface Drainage Impacts

8.3.2.1 Rainfall Runoff

Surface runoff will not cause a negative impact, as discussed in Section

8.4.1 on surface water quality.

8.3.2.2 Stream Modification or Impoundment

This facility will not involve the crossing of any streams and will not

require the impoundment of any permanent stream.

8.3.2.3 Flood Hazard Evaluation

Based on the flood pléin analysis presented in Section.5.5.3, the dis-
posal site is an estimated 93 feet above the 100-year flood level of Bea-
ver Creek. Thus, the project site 1s not in a flood plain and, there-

fore, cannot constitute a significant encroachment on any flood plain.

8.4 WATER QUALITY IMPACTS

B.4.1 Surface Water Quality Impacts

The notable surface water sources in the vicinity of the site are a small
brine pond within the site, a permanent stock pond located about one and
one-half miles southwest of the.site, an intermittent stream (Wetzel
Creek) located ome-half mile west of the site, and another intermittent
stream {Beaver Creek) located approximately one mile east of the site.

The Colorado Geological Survey and the Colorade Department of Health{(l)



recomend a minimum distance of one mile from the dispeosal szite to any
perennial stream channel or permament body of standing water, or isola-
tion from these features by local topography. No perennial streams or

permanent water bodies are located within one mile of the site.

Contamination of surface water by waste polluted groundwater will not be
a potential source of water quality degradation because of natural condi-

tions and measures that will be taken to protect groundwater (see Section

84442).

The solidification p%oceés will ﬁot be a source of surface water contam—
ination. The earthen solidification cells fof the Phase I fécility_wili
be provided with a three-foot compacted cla? liner and will maintain a
two~foot freeboard. The Phase I processing area and disposal area will
be surrounded by a berm so thaf run-on is prevenfed and all run-off is
collected in a contaminated water holding and evaporation pond. When the
Phase II facility becomes operatiomal, the Phase I solidification cells
will be closed. Upen closure of the Phase I solidificatiom cells, all
contaminated materials, including the liners, will be excavated and
placed in a secure disposal cell. 'Buring the Phase II operation, run-off
in the immédiate vicinity of the solidification building will be drgined
directly to the solidification tanks. Further, a potentially contam~
inated water holding pond will colleet run-off from the general Phase IT
processing area. Run-off from secure disposal cell access roads will be

conveyed to the contaminated water holding and evaporation pond.

Liquids held in the contaminated andlpotentially contaminated holding
ponds will not impact surface water quality. Should the level of the

ponds get to within two feet of the top, liquid will be drawn off,
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treated at the solidification facility, and placed in a secure disposal
cell. Both ponds will be provided with a five foot thick, compacted clay

liner and 2 leachate collection system.

To further protect surface water quality outside the facility, a berm,
constructed from the natural soils of the disposal area, will be placed
around the.entire site. The height of the berm will correspond to the
fiﬁal topography projected for the site pefimeter. The berm will elim-
inate surface water run-om to the site. TFurther, in conjunction with the
non-contaminated surface water collection ponds, it will contain all run~
off, The non-contaminated surface water collection ponds will be con-
structed in the northwest corner and southeast corner of the site. In
addition to providing the primary source of water for secure disposal
cell construction operations and for controlling fugitive Just, these
ponds will provide a convenient means of monitoring the quality of sur-—

face water drainage.

Wastewater derived from the washrooms and showers will not adversely
impact surface water in the site vicinity. During Phase I, portable
sanitary sewage collection units will be provided. The septage from
these ﬁhits will be periodically transported to municipal wastewater
treatment faciiities. For the Phase II facility, an extended aeratioﬁ
activated siudge treatment system will be constructed to provide secon-
dary treatment of the sanitary sewage. The treated effluent will be

utilized om-site to maintain ground cover.

Erosion and sediment control measures will be taken to prevent adverse
impacts on surface water quality during construction and earth work

activities. During Phase II constructicn, the non—contaminated surface

84



water holding ponds and site berm will be established initially to trap
debris and sediment and prevent these matérials from belng transported
from the site by surface runoff. During construction activities, exposed
areas will be protected from erosion and sedimentation by temporary vege-
tation and/or other fugitive dﬁst control measures such as wetting the

soil.

During the placement of subsoil (transported from the secure disposal
area) and removal and redistribution of topsoil in the overburden area,
control measures will be taken to reduce erosiog. After the topsoil has
been redistributed to its final location, the overburden area will be
revegetated with s native grass mixture to prevent wies will be taken to
reduce sgsedimentation in surface water. After the topsoil has been redis-
tributed to its final locatiom, the overburdem area will be revégetated
with a native grass mixture to prevent wind and water erosion. Topsoil
ovaerburden stockpiles that will be stored fﬁr Iong periecds of time will
also be revegetated with a grass mixture suitable for stabilizing slopes,
as specified by USDA Conservation Service Standards and Recommenda-
tions(2). The secure disposal cell caps will be covered with a minimum
of six inches of topsoil and revegetated with a suitable grass mixture to

minimize eresion yet achieve good drainage.

8+442 Groundwater Quality Impacts

The Colorado Geological Survey and the Colorado Department of Health have
developed a number of sultability criteria for hazardous waste disposal
sites to ensure protection of growndwater{(l). These criteria and the

adherence to these criteria are discussed below.
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o The site should contain a minimum thickness of 150 feet of -7
imnpermeable clay or shale with permeabilities less than I x 10
em/sec: The soils in the secure disposal area are predominately
sIlty clays overlying 4300 feet of Pierre Shale bedrock. These
soils and shale have the highest probability of developing a safe
storage facility for hazardous waste in the Denver basin. The
surficial materials are generally of low permeability and, when
densified, will provide a suitggle liner material with a pernme-
ability in the range of 1 x 10 =~ em/sec {Section 5.4).

¢ The disposal site should he isolated from any underlying aqui-
fers: No aquifers underlie the site. 1he site is ideally lo-
cated east of the Denver metropolitan aquifers and west of the
COgallala exposures in an area where runoff and infiltration do
not recharge these aquifers. Groundwater exists only in the
-sands of surface drainages adjacent to the site and to a very
minor extent below depths of approximately 100 feet in the Pierre
Shale {Section 5.4). : : : :

o Avoidance of geologlec hazards such as avalanches, rockfalls,
seismic activity, and other related activities should be con—
sidered In site selection: No geologic hazards have been ob-
served or are expected at the site (Section 5.4).

¢ The mean annual evaporation should exceed the mean annual pre-
cipitation by 20 inches per yeart If evaporation significantly
exceeds precipitation, infiltration will be restricted so that
surficial water will not contact the waste material. The mean
annual lake evaporation rate at the site (55 inches per year)
exceeds the mean arnnual precipitation {14 inches per year) by 41
inches per year.

o The maximum 24-hour storm should be no greater than 6 inches:
It is important that heavy rains do not cause erosion of the.
protective clay cap of the secure disposal cells. The maximtm
24=hour sterm is slightly over 4 inches at Byers and 5.3 inches
at Hoyt, the two nearest weather stations(3). The tops of the
secure disposal cell will receive a three-foot compacted clay
cap. On top of the cap, additional clay soils will be compacted
and vegetated to form a mound with a minimum 3% slope to promote
surface drainage while at the same time minimize erosiom.

o The site should be resistant to wind erosion, which can reduce
the integrity of the disposal cells and contribute to waste re-
lease: Wind erosion is a potential problem in the site vicinity
due to moderately strong average wind speed (nine miles per hour
with a range to 56 miles per hour asscciated with thunderstorms)
and erosive soils{4). However, the area does not experience the
‘severe winds of long duration that occur along the Front Range
(3). With proper eresion control measures, e.g., revegetation of
the area with a native grass mixture and fugitive dust controls,
winds in the site vieinity should not present any serious prob-
lems of facility integrity.
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In addition to above favorable hydrogeologic and climatic characteristics
at the site, the groundwater quality will be further protected by design

and operarional measures, as briefly discussed below.

Due to the very low permeability of the Pierre Shale, perched water
tables typically occur in the alluvial fill drainages. The possibility
of groundwater contamination i1s precluded by the compacted clay cap and
liner, solidif;cation of wastes, minimal potential of water fnfiltration
into a cell, and the leachate collection system in each disposal cell.
Possible recharge of perched water tables outside the site from contam-
__inatéd run~coff will be prevénted by the berm which will enclose the

entire secure disposal cell area.

The Phase I solidification cells are provided with a three foot clay
liner compacted to 95% relative compaction (ASTM 1557), which provides

permeabilities of less than 1 x 10

cm/sec based on laboratory testing.
Seepage analyses performed on thé clay liner indicate that it will com-
tain the waste for Jonger than the expected 1life of the Phase I facility.
When the Phase IT facility becomes operational, the Phase 1 solidifica-
tion cells will be closed by excavating all confaminated materials, in-
cluding the liners, and placing the material in a secure disposal cell.

The Phase II solidification tanks will be constructed of reinforced con-

crete and will be regularly inspected to insure no leaks occur.

During the solidification process, the liquid or semi-solid waste is
bound in kiin dust {a waste product from the manufacture of Portland
cement}, cement powder, or fly ash t6 form a relatively impermeabie
solid. The permeability of compacted samples of the kiln dust seolidified

product is 1 x 10'7 to 2 x 10_6 cm/sec; that of the cement powder product
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is less than 1 x 10-8 cm/sec; and the petmeability of the product solidi-
fied with fly ash is on the order of 2.5 x 10_5 cm/sec{5). 'The low per-
meabilities of the solidified product and its absorbant nature virtually

eliminates the potential for leaching to ocecur.

The secure disposal cells are designed to prevent release of any waste
produéts to the enviromment. A three foot compacted clay cap will re-
strict infiltration of precipitation and, thus further eliminate the po~-
tentfal for generation of .leachates. The clay cap will form a mound with
a minfmum 3% slope to promote surface dr;inage. A five foot compacted _
clay liner inside the disposal cell will restrict groundwater infiltra-
tion and contain any leachate, even though leachate formation is un-
likely. The clay will be compacted at or above optimum moisture content
to 95% of Modified Procter maximum dry.density per the ASTM D1557 test
method. Laboratory tesﬁ results from on-site clays compacted to this é;-

tent indicate that the liners will have a permeability of less than 1l x

10-?‘cm/seco

The chief chemist will checlk fof compatibility between the clay liner and
‘laboratory generated leachates from the solidified wastes. This check
and the resistance of the solidified waste to leachate formation, in
addition to no groundwater infiltration, no free liquids.in the waste,
low rainfall, and minimal surface infiltration, indiﬁate that contamina-

tion of groundwater would be virtually impossible.

In summary, no adverse long-term or short~term impacts on surface or
groundwater quality are expected. A program will be implemented, how-
‘ever, to monitor surface and groundwater quality (see Section 7.6}, TFur-

ther, a contingency plan has been developed that will serve to minimize
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potential impacts on water quality in the event of an emergency spill on

site or along transportation corridors to the site {see Section 7.4).
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8.5 AIR QUALITY AND NOISE IMPACTS

8.5.1 Air Quality Impacts

8.5.1.1 Introduction

A local or microscale analysis was performed to estimate total suspended
partiéulates {TS?) emitted during the Phase T and Phase II levels of
operation. The analysis was ﬁot done for the other pollutants, e.g.,
carbon monoxide (L0}, hydrocarbons (HC), nitrogen oxides (NOX), ete.,
because the materials that the facility will accept will generally be
aqueous solutions of.inorganics, semi—éolids; anﬂ solids which, in
accbrdance with the waste segregation practices discussed in Chapters I,
3, 6, and 7, will not release gases that would affect the National

Ambient Air Quality Standards.

The microscale analysis for TSP included the emissions of cement kiln
dust from the treatment/solidification operations and fugitive dust emis-

sions from soil removal operations, dumping of soifl, wind erosion of soil
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stockpile and overburden areas, soil replacement operations, traffic over
unpaved roads, and particulates emitted by all diesel powered equipment.
The analysis was performed for both the Phase I and Phase II.levels of
operation using EPA's Climatclogical Dispersion Model (CDM)(1). As an.
aid In assessing the need to provide fugitive dust emission control mea-
suréé, the modeling effort empioyed assumptions that would maximize the
calculated emission rates, i.e., operation of the Phase f and Phase II
facilities at the peak raw waste processing rates (for this analysis a
Phase I:raw waste loading of 12,000,000 éalloﬂs ﬁer year was assimed
which is 50% greater than the peak design rate, and a Phase II raw waste
loading of 48,000,000 gallons per:year was assumed which is 100% greater
than the aﬁerage design rate), no fugitive dust control measures, and
that the facility would o#erate uﬁder all types of wind conditions.

Further, a range of particulate fall-out conditions were examined.

8.5.1.2 Project Description

The chemical waste treatment/solidification and disposal facility will
haﬁe two levels of operation, Phase 1 and Phase II. During the two
phases, tﬁe basic construction and waste diéposél activities will remain
the same, éxcept an increase in the rate of activity will occur for ?hase
I1 in accordance with the raw waste design capacity. However, the treat-
mentfsolidification opefations fof the two phases will differ. .For Phaée
I operations, the treatment/éolidificatioﬁ process will take place in
open clay-lined cells, whereas for Phase 11 the précess will take place
inside a building in concrete tanks and will utilize exhaust hoods and

baghouse particulate collectors, as discussed in Chapter 6.



A general listing of the operational activities related to the modeling

effort is presented below. Other than the rate at which operatlions are

conducted, the basic sequence of the Phase I and Phase II activities is

the same.

1.

2

4.

5.

Gravel or

A 300 foot wide by 600 foot long by 30 foot deep secure dispeosal
cell is dug with earth movers. The cell is overcut five feet to
provide for the compacted elay floor and wall liners.

Seme of the soll removed is stored in a stockpile for later use
in preparing the liners, providing intermediate cover, preparing
the cell cap, and providing topsoil final cover. The remaining
soil is placed in a predesignated overburden area.

After the cell 1is dug, a five-foot thic% compacted clay liner is
placed on all sides of the secure disposal cell.

Incoming truck loads of waste are discharged to the solidifica~
tion tanks or cells, and incoming reagents {(e.g., cement kiln
dust) are stored in silos or portabulk contaimrers. The reagent
is added to the basin or cell and then mixed with the waste
material. 4s noted earlier, the Phase I treatment/solidifica-
tion operation will take place in open, clay~lined cells whereas
the Phase I treatment/solidification process will be conducted
in a2 closed bullding operated under negative pressure with a
baghouse to collect suspended particulates.

Upon solidification of the waste, it is loaded into off-highway

trucks and taken to the secure disposal cell. After spreading a
42 inech 1ift of waste in the cell, a 6 inch 1ift of soil from
the stockpile is placed to provide intermediate cover.

After the last 1ift of waste 1is placed, the secure disposal cell

cap is constructed and the topsoil 1s then replaced; utilization
of the next secure dispesal cell then begins.

paved roads will handle all traffic at the site. The entrance

road to the precessing area will be gravel for Phase I and paved for

Phase I1.

For both phases of operation, gravel roads will connect the

processing facility to the secure disposal cells and the secure disposal

area to t

he overburden areas.
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8.5.,1.3 Emission Factors

Emission factors for comstruction equipment were obtained from EPA's
"AP=42"(2) for the anticipated equipment at the site. For Phase T and
Phase II, the particulate emissions were calculated for each piece of
equlipment using the hours of operation, the average fuél consumption, and
the emission factors. Fugitive dust emissions were calculated for each
of the operations. Fugitive dust caused by excavating the secure dis-
posal cells was brokem into two parts: that caused by removing the top-
s011{3) and that caused by removing the remainiﬁg gsoii(4), Ll.e., differ-
ent emission factors were used for each type of éoil. The dust emissions
from the stockpiled s¢il were calculated using equations in EPA's "AP=42"
(2). These emissions included those caused by traffic, load out from the
stockpile, dumping onto the stockpile and back into the cell, and wind
ercsion. Equations in "AP-42" were also used to caleulate the dust from
unpaved roads. Factors-affecfing the emissions from unpaved roads are:
percentage of silt in the road;

speed of vehicles; '

number of days per year with 0.0l inchés of precipitation:

number of wheels per vehicle;
slze of tires.

o000

A summary of this data is presented in Table 8.5.1

The final source of dust considered was the cement kiln dust emitted. In
accordance with analogous operations at cement batching plants {without
controls), an emission factor of 0.54 pounds of kilm dust per ton of kiln
dust was employed(2). For Phase I, it was assumed that all of the par-
ticulates go directly into the air since the mixing process takes place
outdoors. For the Phase II 6peration, utilization of the baghouse great-

ly reduces the dust emission, as indfcated in Table 8.35.1.
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TABLE 8.5.1

PARTICULATE EMISSION DATA BASE

STANDARD SIZED SECURE DISPOSAL CELL
CONSTRUCTION (QUANTITIES PER CELL)

Total Excavation per Cell {(including
overcut for liners)

Volume of Topsoil Removed

Volume of Soil Removed

Volume of Soil to be Stockplled

Volume of Soil Placed in Overburden Area

Average Area of Overburden Placement

UNCONTROLLED FUGITIVE DUST EMISSION FACTORS
FOR SECURE DISPOSAL CELL CONSTRUCITON

Topsoil Removal{3l)

Soil Removal(4)

Dumping of Soil(2)

Wind Erosion (Stockpile & Overburden
Areas)(3)

185,000 cu.yds.

3,500 cu.yds.
181,500 cu.vds.
73,500 cu.yds.
111,500 cu.yds.
11.5 Acres

0- 38 lbo/Condo
0. 075 1b./ton
0,214 1b./tom

1.07 tons/acre-yr.

NOTE: Density of soll assumed to be 110 lbs./cu.ft,

UNPAVED ROAD FMISSIONS(2)

Phase 1 (Based on 12,000,000 gals./yr., i.e., 50% higher than

raw waste loading)

Gravel Roads
Days/yr. with 0.01 inches or more of
precipitation
Vehicle Speed
Earthmover Speed
Four Wheel Vehicles
Vehicle Miles
S5ix Wheel Vehicles
Vehicle Miles
Earthmovers
Vehlcle Miles

2% 8ilt
93

15 mph

10 mph

0. 20 1b./VM
2,600 miles
0. 60 1b./VM
1,100 miles
0.40 1b./VM
2,300 miles

the peak

Phase 1I (Based on 48,000,000 gals./yr. peak raw waste loading)

Gravel Roads
Days/yr. with 0.0l inches or more of
precipitation
Vehicle Speed
Earthmover Speed
Four Wheel Vehicles
Vehicle Miles '
S5ix Wheel Vehicles
Vehicle Miles
Earthmovers
Vehicle Miles
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10% 8ilt
93

15 mph
10 mph
1.51 1b./vM
6,144 miles
3. 02 1b./VM

19,000 miles

2.0 1b./WM
9,560 miles



Table 8.5.1
(Continued)

WASTE PROCESSIRG
Phage I

Reagents Used
Emitted to Afxr (1)

Phase I1

Reagents Used

Enftted within Confines of Building(l)
Hood Efficiency

Baghouse Efficiency{l)

Emitted to Air

8-14

53,500 tong/yr.
14.6 tons/yr.

320,860 tons/yr.
87.3 tons/yr.
95%

99.7%

4.6 tonSero



8.5.1.4 Microscale Projection Methodology

The microscale air quality analysis considered the total TSP emitted

for each phase of operation. Based on the factors presented in the pre~
ceding sectien, the particulate emissions from the various sources for
both phases were calculated for an annual period. The results are pre-
sented in Table 8.5.2. There it can be seen that process emissions will
be small, but that fugitive dust emissions could be significant without

proper control measures. Such measures will be discussed subsequently.

The EPA's CDM computer model was used to predict the TSP concentrations
at various locations around the site, as shown by the air quality recep~
tor locations in Figure 8.1. Twenty-three (23) receptors were defined,
16 of which were along the property line. Three were east of the site,
and three were north-northwest of the site to be in line with the pre-
dominant wind directions. A receptor was also placed in last Chance,

Colorado.

The CDM model is applicable for estimating long-term conﬁentrations of
nonreactive pollutants due to emissions from area and point sources in an
urban area{l). It is noted that for.the original version of the model,
the stabllity class coefficients for .the dispersion were established from
experiments conducted over flat and relatively smooth rural terrain. -To
make an allowance for the thermal and mechanical Influences of urban
areas, corrections are included in the CDM model to take into account
that air in an'urban area 1is less stable Fhan in a rural area. For the
analysis used herein, however, the original stabiiity class coefficients
were returned to the computer program to reflect the rural terrain in the

project area.
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The projected comcentrations are dependent on several parameters used in
the program, as listed below:

area source emission rates;

location of source;

location of receptor;

wind speed, wind direction, and stability class;
afterncon mixing height;

nocturnal mixing height;

decay half-1ife of the pollutant.

O 00 C 000

The annual meteorological data used was from a STAR program from Akron,
Colorado (Figure 5.7.1). Average afternoon mixing height and noctural

mixing height were based on information presented in Reference 6.

Two decay half-lifes were_used in each computer run. A very large half
life (i.e., infinity) corresponds to no particulate fallout anrd a half
1ife of .038 hours provides a more reasonable estiﬁate of actual partic-
ulate fallout conditions(3). The half-life was calculated using the
fallout function(3) and an average wind speed of 12.1 knots (6.33 m/sec)
from the STAR program for Akron, Coloradeo. All of the data listed above
remained the same for both Phase I and Phase II, with the exception of

the area source emission rates.

Phase I was modeled using two area sources, both of which were in the
general area of the Phase I processing area. Because Phase II operations
will be more spread out, ten emissiom source areas were defined within
the site and overburden areas. Separate emissions weres estimated for
each of the sources in accordance with the respective activities in ea;h
area. The tetals emitted were equivalent to the estimates presented in

Table 8c 5420 .
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8.5.1.5 Results and Conclusions

The output from the CIM model for Phase I and Phase IT is given in Appendix N,
and the results are summarized in Table.8.5.3. The results of the computa-
tions and computer modeling study indicate that, if no fugitive dust control
measures were takem, the maximum particulate emissions from the Phase I and

' Phase II operations woﬁld be 86 tons/year and 315 tons/year, respectively; As
expected, the vast majority of the particulates would be emitted as fugitive
dust. As has been discussed previously, ptovisions have been made for con—
trolling emissions of fugitive dust. In accordance with Colorado particulate
emissions regulations, these include watting down (including prewatering), re-
planting.with native vegetation, temporary and permanent pavimng, restricting
the speed of vehicles on the gite, prevention of the deposit of dirt and mud
on paved areas, minimiz;ng topsoil disturbancg, and reclaiming as scon as pos—
sible; As was indicated in Chapter 6, water collected on site will be used
for these purposes, e.g., based on the amnnual design processing rate, 0.8 MG
for watering access roads, (.5 MG for dust control at stockpile areas, 1.9 MG
for moisturizing placement of the overburden, 3.2 MG for revegetation of over—
burden, and 1.1 MG for secure disposal cell liner and cap comstruction. For
the Phase 1Y maximum processing rate, such fugitive.dust control practices are
expected to reduce TSP emissions to 243 tons per year, as indicated in Table
8.5.2 {which assumes no ?articulate fallout)., This level is below the thres-
hold quantity for a "major emitting facility,” pursuvant to Section 169(l) of

the federal Clean Air Act.

Table 8.5.3 shows that for the maximum Phase II processing rate, the annual
average total particulate concentrations at the property lines would increase

by C-5 ugfm3, assuming realistic particulate fallout rates. With the fugitive

3
dust control measures mentioned above, this range 1s expected to be 0-4 ug/m”,
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TABLE 8.5.3
AIR QUALITY MODELING RESULTS
TOTAL SUSPENDED PARTICULATES PROJECTIONS

ASSIMING NC FUGITIVE DUST CONTROL MEASURES
(Micrograms/Cubic Meter)

Phase I . Phase II
at Maximum _ at Maximum Phase II
Receptor Processing Processing at Design Avg.
Location : Rate Rate - Processing Rate
1 0-¢ 0-1 -0
2 0-1 0-3 O~1
3 0-1 1-5 1-3
4 0-2 2-6 1-3
5 0-1 - 1-3 1-2
6 1~2 2-8 _ 1-4
7 1-3 4-11 2-5
8 2-5 4-11 2-6
9 0-1 0-4 0~2
10 0-1 0-2 0-1
11 0~0 0-1 01
12 2-5 4-1] 2-6
13 1-3 3-10 2-5
14 0-1 C o 2-6 1-3
15 0~-2 5-~12 _ 3-6
16 0-1 0-2 01
17 00 0-1 0-1
18 0-0 -1 0-0
19 0-0 0-1 0-0
20 0-0 ' 0-1 - 0-0
21 0-0 -0 0-0
22 0-0 0~1 -0
23 0-0 0-0 0-0

Note: Refer to Flgure 8.1 for air monitoring model receptor locations.
The range of concentrations given for each level of operation cor-
responds to the assumed range of particulate fallout rates (see
text). . :
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in accordance with the estimates presented in Table 8.5.2. Considering the
base line particulate data presented in Chapter 5, these estimates indicate

that the facility will have virtually no impact om alr quality.

8.5.2 Noise Impacts

8.5.2.1 Noise Sources

Two sources of nolse were considered for the maximtm operation level during
Phase II - construction equipment noise and site generated traffic. The Phase
.1 operatidn will generate less activity than Phase II and, therefore, will
have fewer noise impacts than the Phase II maximum operation levels considered .

herein for impact analysis.

8a54+2.101 Construction Equi‘pment

Construction of Phase II buildings, access roads, perimeter fences, and berms
‘will require up to 15 months.. After tﬁis construction, normal on-site con-
struction will consist of building additional secure disposal cells and cover-
ing completed secure disposal cells. The combined construction equipment used
in the noise analysis is listed below:

o off-highway trucks which deliver the solidified waste to the secure

disposal cell from the processing facility;

¢ a bulldozer which spreads and compacts the solidified waste in the
secure disposal cell and one that works in the overburden area;

o earthmovers which dig the secure disposal cells and transport the soil
to the stockpile and overburden areas; )

o motor grader which levels the overburden dreas;

o trucks transporting building materials and equipment (concrete,
asphalt, etc.)}.

8.5.2.1.2 S8ite Generated Traffic

Site generated traffic includes all highway traffic which is caused by the

facility. This includes trucks delivering the waste and reagents, plus the

employees' daily trips.
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The highways affected by the majority of site-generated traffic are:

U.8. 36 west of Adams-Washington County line;
S.H. 71 north and south of Last Chance;

1-70 west of Byers;

I-25 between Colorado Sprimgs and Denver.

o oo

8.5.2.2 Noise Analysis Procedures

The FHWA Level 2 Highway Traffic Noise Prediction Model, STAMINA 1.0 was

used to predict the noise levels for the highways affected by the site
generated traffic(7). This mathematical model provides accurate nolse
predictions. The noise level at a point away from the highway is a
function of:
o the distance from the roadway;
¢ the relative elevations of the roadway and the receiver;
o traffic volume on the roadway;
o the percentage of light-duty (2 axles and 4 tires}), medium—duty
(2 axles and 6 tires), and heavy-duty (more than 2 axles)
vehicles:
o vehicle speed;
o roadway grade}
o the noise source height of the vehicles;
- Automobiles —~ 0.0 feet (tires produce most of the automobile
nolse;
~ Medium-Duty Trucks - 2.3 feet (exhaust noise is the primary
contribution); : C
- Heavy-Duty Trucks - 8.0 feet {(combination of engine, mechani-
cal, exhaust, intake, cooling fan and tire noise).
Traffic data used in modeling base line conditions were based on 1978
average daily traffic counts by the Colorado Department of Tramsporta-
tion. These figures were increased to correspond to the 2-1/2% to 3-1/2%
average ammual traffic growth rate for the specific highuays detailed
previously in Table 4.2. The maximum site generated traffic (correspond-

ing to a raw waste load of 48,000,000 gallons per year) was added to the
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projected base line traffic volume for simulating traffic noise at the

peak operating capacity.

- Construction noise levels were modeled according te the Highway Construe~

tion Noise: Measurement, Prediction and Mitigation publication(8).

Noise levels at the south property line along U.S. Highway 36 and along
the east pfoperty line were computed using the procedures outlined there-
in. As a first approach, noilse from Phase II construction activities and
peak Phase 11 disposal activities were superimposed. Although this pro-
duced unrealistically high noise estimates, it served to show that.noise
levels would not be excessive and at the same time eliminated the need to

compute nolse levels for various alternative situations.

8.5.2.3 Noise Analysis Results

Facility related traffie has no significant increase in traffic induced
sound levels along the access routes. The maximum increase was 1 dBA
which occurred im two locations: on S.H. 71 south of Last Chance and
U.S. 36 between Byers and the site. Table 8.5.4 lists the results of the

highway traffic noise modeling with and without the facility.

TABLE 8.5.4
IMPACT OF HIGHWAY TRAFFIC NQOISE

Noise Level, dBA L *

Highway and Location Without Bite With Site
I-25 between Colorado Springs and Denver 74 74
I-70 between Denver and Byers 70 70
U.S5. 36 between Byers and the Site 67 68
U.S5. 36 between Last Chance and the Site 67 67
U. 8. 36 East of lLast Chance _ 67 67
S.H. 71 North of last Chance 67 67
S.He 71 South of Last Chance 63 66

*Moasured at the right-of-way.
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For the Phase II peak raw waste loading of 48,000,000 gallons per year
(design average equals 24,000,000 gallons per year), the site operation-
al/construction noise anticipated would Ee less than 79 dBA Ibq along the
east property line and less thaﬁ 76 dBA Leq along the south property
line. The Colorado Noise Abatement law for a comstruction site sets the
maximum allowable noise level at 80 dBA with a maximum increase of 10 dEBA
for a period not to exceed 15 minutes in any one-hour period. These
values correspond to a twelve hour L, of approximately 8@ dBA. Conse-

eq
guently, the Colorado Noise Abatement law will not be exceeded.
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8.6 ENVIRONMENTAL CONDITIONS IMPACTS

8.6.1 Climatic Impacts

The facility will not have any effect on regional or local climatic fac-
tors. Precipitation, temperature, wind, and other climatfc regimes will

remain the same as experienced under present conditions.

8.6.2 Natural Ecosystems Impacts

8.6.2.1 Natural Vegetation

8.642.1.1 Impacf on Natural Vegetation

The facility will have a beneficial effec: on natﬁral #egétation. less
than one acre of nativg grassland will be lost during Phase I of the
project. At present, essentlally all of the site is winter wheat crop-
land. With Phase II operation of the site, these croplands ?ill be
seeded to native range grasses éxcept where earth moving and comstruction

is actives.

To encourage establishment of the permanent grass cover, wheat stubble
will be left on the site és mulch folléwing harvest of the last winter
wheat crop. The site will then be plantéd during the next suitable
planting season. During seedbed preparation and seeding, a maximum
aﬁount of the plant stubble ﬁill be left on the surface to prevent soil
blowing and to conserve moisture. The grass mixture to be used for rénge
planting and seeding rétes are given in the revegetation plan {(Section

8.6.2.1.2}).

A permanent cover of natlve grasses will be established on closed secure
disposal cells, berms, and final overburden placement areas. These areas
will be covered with at least six inches of topsoil ﬁrior to seedbed es-

tablishment. Areas to be revegetated will be fertilized, seeded and
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muitlched in accordance with Standards and Specifications fdr Critical Area
Planting(l). Irrigatiom will be provided for establisbmeﬁt of grass

cover when seasonal rainfall is inadequate.

Temporary stockplles of topsoill and excavated subéoilrmaterial_will also
be seeded to a protective grass covef while these materials are being
stored. Areas which are under active construction will be protected from
wind erosion and fugitive dust by surface irrigationm and temporary ero-—

sion control measures, incliuding use of berms.

In summary, there will be both_shortuterm and long~term benaficial
effects on natural vegetation. very little natural vegetation will be
destroyed, and in fact, there will be a net increase of vegetated area.
As discussed below, an extensive revegetation program is plamned to con-
trol erosion, to mitigate adverse impacts on soils, and to provide native

wildlife habitat.

8.6.2.1.2 Revegetation Plan

At the start of Phase II operation, winter wheat cropping will be dis-
continued on the active site. At that time, any ﬁroplands not under
active construction or earthmoving activity will be seeded with a native
grass mixture to aild in controlling wind and water erosicn, minimize

dust, and provide wildlife habitat.

Seeding of grasses will be done in accordance with USDA Soil Conservation
Service Standards and.Specifications for Range Seeding(2). Following
removal of the last crop of winter wheat, stubble will be left on the
site until! the next sultable planting season to conserve soil molsture

and minimize erosion. During seedbed preparation and seeding, 2 maximum



amount of plant stubble residue will be left on the surface to preient

soil blowing.

The grass mixture to be used for range planting and seeding rates are

given in Table 8.6.1 as recommended by USDA(3).

TABLE 8.6.1

MIXTURE FCR RANCE SEEDING

Drilled Rate Pounds Idve
Species Mix Pounds/Acre Seed/Acre
Sideoats Grama | 50% 4.5 2.25
Blue Grama. 0% 1.5 . 0.45
Western Wheat Grass 207 8.0 1.6

Topsoil and subsoll stockpiles that will be stored for at leasﬁ one grow-—
iIng season will be revegetated with a native grass mixture suitable for
stabilizing steep slopes, in accordance with USDA Soil Conservation Serv-
ice S;andards and Recommendations for critical area plantings(3). Al so,
any bérms or impoundments constructed on the site will be revegetated

with these critical area plantings.

.All steep slopes of stockpiles, berms, etec., will be covered with at
least six Inches of topsoil, fertilized, seeded and mulched with wheat
straw to stabilize the soil surface. Land slopes will be kept within 3:1
s;ope (33%) wherever practical. Fertilizer will be applied during the
seeding operation on steeply.sloping areas with at least 40 pounds of
nitrogen and 40 pounds of phdsphate per acre. When seasonal rains are
inadeguate for establishment of grasé cover, seeded and mulched areas

will be irrigated to emsure development c¢f a protective grass cover.

The seeding mixture and rate of seeding will be as shown in Table 8.6.2.
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TABLE 8.6.2

MIXTURE FOR CRITICAL AREA PLANTING

DPrilled Rate Pounds Live
Species : Mix Pounds/Acre Sead/Acra
Western Wheat Grass 50% 16 8
Streambank Wheat Grass 50¥% ' ) A 5.5

Be6e2.2 wildlife

Full development of the site will benefit wildlife because most of the
active area will be converted at the onset of Phase II operation from
winter wheat cropland to native grasses. Where active earth moving and
construction activities are occurring, there will be a minor loss of
wildlife habitat from loss of winter wheat.cropland. These croplands
provide some habitat for field songbirds, fileld rodénts, and predatory
animals, but‘are:of'low wildlifle habltat value compared to native grass-

land.

In addition to benefits to wildiife from planting portions of the site
not under active development to native grasses, there will also be scme
benefits to wildlife from revegetation of disposal éell caps and over-
burden storage and placement areas. As discussed earlier, secure dis-
posal areas and overburden areas will be covered with at least six inqhes.

of topscil and seeded to native grasses.

There will be some loss of habltat for larger mammals from fencing the
processing/disposal area. This area will be fenced for safety purposés
and also to exclude big game animals which might otherwise be subiect to
contamination in this area. The fence will be chain link of sufficient |

height to provide these securities.

8-28



Following heavy rains, it is expected that somé runoff may pond in open
disposal cells. This ponded water could Se attraétive to migratory
waterfowl. .Tb minimize water quality degradation and hazard to water-
fowl, this water will be drained from the disposal cell and pumped to the
contaminated water holding pond. The contaminated holding pond is lo-
cated near the solidification facilities where day-to-day truck and pro—
cessing activities will discourage use by waterfowl. If these activities
are not sufficienﬁ to discourage use by waterfowl, other scare devices

will be used.

Rodents and other vectors normally associated with sanitary landfills are
not expected to be a health problem at this site. The inert nature of
the solidified waste and the practice of daily cover with soil in the

secure disposal cell will prevent harboring and breeding of vectors.

8.602:3 Wetlands
This project will not impact the biological, physical or hydrological

processes of any wetlands.

8. 6+2.4 Threatened and Endangered Species

No State or Federally threatened or endangered speciles afe known to exist
in the site wviecinity. No habitat for rare and endangered species will be
lost as a result of the facility operation. The range and habitat char-
acteristices of four threatened and endangered species which are dependent
on prairie habitat in eastern Colorade were presented earlier 1n Section
5.8.2.3. These specles included the greater prairie chicken, the lesser
prairie chicken, the prairie sharpwtéiled grouse, and the black-footed

ferret. In the case of the first three species, insufficient prairie
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habitat is present in the immediate vicinity of the active area for sup-
port of these species. For the black~footed ferret, the lack of prairie

dogs on the site precludes the occurrence of this species.

8.6.3 Land Use and Population Impacts

8.6.3.1 Land Use Impacts

No formal land use plan exists for eastern Adams County. The primary
environmental impact relative to land use 1s the transition of two sec-
tions of agricultural land to a designated use. 'The remaining seven sec-
tions will continue in its present agricultural status. No other changes
in land use are expected to occur in the vicinity of the project site.
Some land use changes may occur in the small towns in the region as a

result of increased demand for services and goods.

. 8.64.3.2 Populaticn Impacts

Development of the facility will not have any significant impact on local
or regional population characteristics. Some moderate impacts may be ex-
perienced by some of the small towns in the area (Byers, Brush, Fort Mor-
gan, and Limon), but no substantial shifts are expected. This is due to
the relatively small number of pecple which will be employed a; the
facility and the existing labor pool in the small towns in the area. In
the absence of further industrial development, no substantial increases

in population are expected to occur.

8.6.4 TImpacts on Economic Activities

8.6.4.1 Employment Iﬁpacts

Effects on employment from developmeﬁt of the facility will be moderate.
The facility will employ approximately 70 people, including plant per-

sounel and truck dri#ers. These effects will be felt at the local level,
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but on a county-wide basis thié employment incréase will be abéérbed into
existing employment levels and will not cause any significant changes.

The labor force for this facility is expected to be found within 40 miles
of the area. This will have some moderate, positive impacts on the local

economic base of these areas.

8.6.4.2 Impacts on Income

Development of the facility will be beneficial to local area personal in-
come. The average salary at the facility will be approximately $25,000.
At this rate, 70 employees will generate $1.75 million in personal income

annually. As mentioned in the previous section, the majority of employ-

ees for this facility will be found in the small towns in the vicinity of
the site. The income they earn at this facility will be introduced into
the local économies.' Most of this Income will be spent in these small
towns on goods and services, and through the multiplier effect will be
turned over many times. The increased césh flow in these communities

will be beneficial to their economic bhase.

.Another effect brought on by operation of this facility is the loss of
1,184 acrés of agricultural land. Loss of income and employment in this
area will be more than offset by operation of the facility and the income
which it will generate. In 1978, the average market value of the pro4
ducts sold per 870 acre farm in Adams County was $94,678. Based on this
average, the site’s two sections of agricultural land (1,184 acres) can
be expected to genmerate a crop with a market valve of $128,849 in a
single year, or adjusted for inflation about $162,000 in 1981. A 1,184
acre tract of agricultural land represents only 0.16% of the Adams County

total. Therefore, the loss of this tract to an industrial use will not
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have any significant effects on the overall status of the agricultural

areas in the ccunty, from either a loss of income or land perspective.

8.6.5 Herltage and Cultural Resources Impacts

No cultural resource sites are known for the site vicinity, and the pro-
ject should not impact any significant cultural resources. However,
deeply buried subsurface sites are known to exist in northeastern Color-
ado. In the event that such a site is encountered, comstruction work
will stop immediately and the office of the Siate Historic Preservation

Cfficer in Denver will be notified.

8.6.6 Traffic and Transportation impacts

Traffic.analysis for peak hour volumes of vehicles in the site vicinity
indicate no necessary changes in the level of service on area roads.
(Section 4.6). The projected maximum 1982 voluﬁe in the vicinity of the
site 1s 194 vehicles per hour; which is well within the service A range
of 280 vehicles per hour that can be accemmodated by U.S. Highway 36.
Other roadways along routes to the site héve:large enough volumes of
traffic ﬁo make the increases due to site-generated traffic insignifi-
cant, Therefore, increases in traffic levels generatéd by the site will
not cause a significant effect on the level of service provided by area
highways. WNo traffic mitigating measures are necessary with respect to

complete development and operation of the site.

No other significant transportation related Iimpacts are expected in
conjunction with operation of the site as hazardous waste disposal facil-
ity. Federal and State regulations governing tramsport of hazardous
waste will be complied with as discussed in Section 4.2. All vehicles

and vehicle tanks will be maintained in secure and roadworthy condition
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and will be equipped with two-way radios. A contingency plan has been
developed (Chpater 7) in the event of a road accident resulting in a

gpill on access routes to the site.

8.6.7 Visual Impacts

One moderate, adverse short-term visual impact is expected to occur dur-
ing the Phase I level of operation because the solidification process
will not be in an enclosed building. However, full development of the
site i{g not expected to result iIn any significant adverse visual Impacts.
The administration building, guard house, and employee welfare/laboratory
building will be modern one-story structures that will add to the overall
visual qualities of the area. The maintenance building and solidifica-
tion ﬁuilding will be constructed of prefabricated metal panel siding
~much like the material and design of many farm buildinge in the area.
These buildings will not conflict with the rural agricultural scenery of

-

the area.

Extensive revegetation of the area and use of dust control measures will
mitigate any adverse effects from increased fugitive dust and extensive
earthwork in the area. The construction of a vegetatgd berm around the
entire secure disposal and processing areas wiLl screen much of the ac-
tive earthwork from nearby roads. Wind blown debris, if any, will be

policed to avoid negative visual impacts.

8. 6.8 References

1. USDA, Soil Conservation Service, Colorado, Standards and Specifica-
tions, Critical Area Planting, Technical Guilde, Section IV, August,
1980. '

2. USDA, Soil Conservation Service, Colorado, Standards and Specifica-
tions for Range Seeding, January, 1971, '
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3. USP4, Soll Conservation Service, Colorado, Seeding Rates, Technical
Guide, Section IV, November, 1980.

8.7 STEPS TO MINIMIZE HARM TO THE ENVIRONMENT

8.7.1 Conclusions

Minimization of potentiai harm to the environment is an important comnsi-
deration in all aspects of the site selection, design and operation of
any chemical waste management facility. Of primary importance in select-
ing a site for this facility was location within the most sﬁitable geo—
logic area as deflned by the Colorado State Department of Health(l).
Principally for this reason, the site was located over the fierre Shale
of eastern Co;orado. A large mumber of other environmental elements or
requiréments were also considered in sélecting the site location which
minimize potential harm to thé environment. Thésa include many physical,
biological, land use and population, economic, transportation and other

environmental elements addressed previcusly in the text of this report.

Numerous features are included in the design of the facility to minimize
potential harm to the environment. Principal among these are the use of
secure, clay-lined disposal cells and waste solldification faciiities
that essentially preclude release of waste to the external environment.
Other design features include laboratory testing facilities, surface
runcff collection facilities, employee welfare facilities, truck washes,
protective berms, site security facilities, leachate collecting and mon—
itoring system, and on-site fire, safety and emergency response facil-

ities and equipment.
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The operation of the facilitry also includes a wide variety of environ-
mental protection features, safeguards and contingency plans that mini-
mlize harm to the enviromment or mitigate adverse impécts on the environ—i
ment. Jmong these operational features are:

chemical waste analysis plan;

safety preparedness and prevention program;
hazardous spill contingency planj

slte security plan;

facility inspection plan;

air quality maintenance plan;

water quallity monitoring program;
revegetation planj

erosion, sedimentation and water control measures;
site closure plan;

post closure plan.

QO 0O 0000 O0Q OO0

The forgeing discussion and listing of environmental plans provide a
general summary of the areas in which measures to minimize harm to the
environment will be taken. Specific environmental faﬁtors, features and
designs relating to these plans are presented and discussed in appro-
priate sections of this report and form an intégral part of this entire

chemical waste treatment/solidification and dispesal facility plan.

8.7.2 References

1. BHynes, J. and Sutton, €., Hazardous Wastes in Colorado, Colorado
Geologic Survey and Department of Health, Demver, Colorado, 1980.
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CHAPTER 9

QUALIFICATIONS OF BFI

9.1 INTRODUCTION

The information In the remainder of this chapter was prepared by BFI for
HNTB in order to summarize BFI's history of service and qualifications in

the chemical waste management industry.

9.2 .INTRODUCTION TO BROWNING-FERRIS INDUSTRIES, INC.

Browning~Ferris Industries has been active1§ engaged in the development
of specialized methods for the proper management of industrial waste ma-—
terials since the early 1970's. In this period of time, the management
of such wastes has evolved from the use of standard municipal refuse dis-
posal practices, which were largely unregulated, into a strietly regu-
lated and prescribed assembly of high-technology processes, many of which

bear no resemblance to their precursors.

Although use of established concepts from disciplines such as civil,
chemical and mechanical englneering, chemistry, geology, and hydrology
are fundamental to the development of improved methods for industrial
waste management, a tfemendous contribution tec such develepment has been
derived from practical experience in the management of such wastes. In
this respect, those companies with the longest histories of industrial
‘waste management are normally the ones best sulted to provide practical

solutions to the broad spectrum of waste problems facing industry today.

The extent of Browning-Ferris Industries®' current involvement in the
management of industrial wastes is documented in subsequent sectiomns of

this chapter. As indicated 1n these sections, Browning-Ferris Industries



has cumulatively managed approximately 2,500,000 tons of industrial
wastes at the sites described herein. TEach of the sites listed is or was
operated over a peribd of time in which the demands for more sophisti-
cated management methods, greater volume throughput, and environmental
protection have increased exponentiall&. In order to méet fhese demands,
many of the sites have undergome extensive renovation. Specialized tech-
nical personnel have been added to site staff in order to provide guality
cont?ol and ensure compliance with all ernvironmental and occupational
safety regulations. 1In some instances where it was not deemed technolog-
ically practicable or economically feasible to upgrade sites to conform
to the increasing environmental demands, sites have been closed. Brown-
ing-Ferris Industries has been largely successsful in responding to the
complex and centinually changing technological and envirommental require-

ments for safe waste management.

Nevertheless, there have occasionally been judicial or administrative
proceedings initiated by wvarious govermmental entitiés, under local,
state, or federal law, in which it has been asserted that a particular.
operation at a site is not conforming to a particular cperating standard.
These proceedings must be considered in the context of the rapidly chaﬁg~
ing standards for operation of waste management sites, and are not indi-
cative of a reluctance to meet, or lack of concern regarding, such stan-
dards. Many of the alledged violations are in fact procedural, rather
than substantive. In those cases where Silte correction measures have
been required, however, BFI has taken prompt and appropriate remedial
actions. Just as the company benefits from operating experience, so does
it benefit from experience ir meeting the complex requirements of regula-

tory authorities. The ability to draw on both forms of experience,
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coupled with the availability of vast technical support beth inside and
otutside the company, has enabled Browning-Ferris Industries to provide
practical, responsible solutions to a wide variety of industrial waste

management problems, and will continue to do so in the future.

9.3 HISTORY OF BFI'S CHEMICAL WASTE DISPOSAL STTES

The fol1owing subsections comprise an annotated history of each chemical
waste disposal site owned or operated by Browning-Ferris Industries, in-
cluding facility capabilities, typlcal waste recelpts, date of acgquisi-
tion, total industrial waste tonnage managed by the facility, regulatery
authorities, administrative or judicial proceedings brought by federal,
state, or local authorities, and actions taken to resolve or mitigate
problems. In addition, a compréhensive list of all other sclids waste
disposal sites {sanitary landfills) either owned or operated by Browning-
Ferris Industries 1s provided in Tablé 9,1. This Iisting is intended to
satisfy the February 17, 19R81, request of the Adams County Board of Com-
missioners.

9.3,1 Facility Namet Browning-Ferris, Inc. Chemical
Processing Center {CPU), Baltimere, Maryland

Facility Capabilities:

. 0 Vacuum truck service for collectlon and transportation of bhulk
liquid industrial wastes. '

o Open basin absorbent solidification of bulk industrial liquid and
semi-solid wastes with cememt kiln dust. Mixing and transfer of
treated materials to hydration basin by hydraulic backhoe.

o pH adjusted gravity separation of bulk and drummed industrial oil
and solvent wastes. Segregation and storage of oil and solvent
materials in closed tankage priocr to shipment off-site for energy
recovery. Absorbent solidification of azqueocus and sediment por— .
tions of o1l and solvent wastes.

o Neutralization and oxidative processing of bulk industrial

wastewater. Discharge of procegsed waste to publicly—owned
treatment works. :
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TABLE 9.1

BFI SOLID WASTE LANDFILL SITES

January 1981

Partially
Number Jointly - Owned and
of Sites Own Owned Leased Operate  Lensed

Arrowhead Region

Eden Prairie, Minnesota
Boyer (Hamil), Minnesota
Boulder, Colorado
Denver, Colorado
Omaho, Nebraska
Missoula, Montana
Calgary, Canada
Minneapolis, Minnesota
{Phoenix)

Dlinois Region

Barprington, Olineis
Weaukegan, Dlinois
Rockford, Minois
Pecria, Ninois
Hillside, Minois

e

4 et b e b e

[T WP N
M

East Central

[

Baltimore, Maryland
{Norris Farms)

"Glen Burnie, Maryland
Winchester, Virginia
Feirfgx County, Virginia
Toledo, -Ohio
Ridge, Ontario, Canads
Richmond, Virginia

I S R e
HPEd MM M

Northeast Region

Boston, Massachusetts
Roekingham, Vermont
Plymouth, Massachusetts
Halifax, Massachusetts
Quincy, Massachusetts

Pacific Region

San Mateo, California (City)

Menlo Park, California
{Marsh Road) -

Burlingame, California

San Jose, Ceiifornia

Fresno, Califernia

Half Moon Bay, California

" (Ox Mountain)

Los Angeles, California

{Sunshine Canyon)

bt ek b s e P . A et et
L bt
e

foy
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TABLE 9.1
{continued)

. Partially
Number Jointly Owned and
of Sites Own Owned Leased Operste  Leased

Southern Region.

Kanses City, Missouri - 1
Redbird {(St. Louis, ' 1
Missouri)
Evansvilie, Indiapa -
Missouri City, Missouri
Sykes Road
{Memphis, Tennessee}
Shelby Drive 1
(Memphis, Tennessee)
Bankhead (Atlanta, Georgia)
Biloxi, Mississippi
New Crieans, Louisiana
Anniston, Alabama
Jackson, Mississippi
Columbia, South Carolina
Cincinnati, Ohio
{Bobmeyer Road)
Cineinnati, Ohio
{Bond Road) _
Mobite, Alabame
Lexington, Kentueky
Charleston, South Carolina

b s bk
MMM M

>4

- el ek bl b el b A
T
>

Rl )
>

Southwest Ragion

Houston, Texas ' 1 X
(MeCarty Drive) C
Hitcheoek, Texas
Cldahoma City, Cklahoms
Tulsa, Oklahoma
Lake Charles, Louisiana
Alamagordo, New Mexico
Houston, Texas
(Little York Road)
Lubbock, Texas 1

Bteel Regicon

Green Twp. 1
{Youngstown, Ohio} .
Poland Twp. 1

{Youngstown, Chio)
Sandusky, Ohio
Imperial {Pittsburgh, Chic)
Elyria, Ohio .

[ A R
>4

pi bk
EL

TOTALS: - §3 28 2 3 13 18

—_——

Note: The Detroit, Michigan {Lyon Dev.); Memphis, Tennessee {Holmes Road); and the Hellyer
Canyon landfills are not shown on this listing since they are not yet operational. When
the Holmes Roud landfill opens, it will replace the Shelby Drive landfill.
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Typical Waste Receipts:
o Acid solutions from metal finishing processes.

¢ Spent naphtha degreasing agent from manufacturer of automotive
engine parts.

0 Wastewater treatment residue from manufacturer of power tools.

Facility Start-Up Date: June 1, 1976

Total Industrial Waste Tonnage Managed By Facility

Since Start-Up: 96,000 T.

Comments: At present, approximately 3% of total waste receipts are man—
aged by neutralization and oxidative processing, 15% are managed by oil

and solvent recovery, and 80% are managed by absorbent solidification.

Facility Regulated By:
o State of Maryland Water Resources Administration.
o  State of Maryland Department of Health and Mental Hygiene.

o  Baltimore County Bealth Department.

Legal Proceedings:

o Maryland Department of Health and Mental Hyglene vs. BFI of
Maryland

State of Maryland allegéd commencement of construction of the CPC
facility without an alr quality permit. On June 22, 1979, the Department
of Health entered orders allowing operation of the facllity so long as
the vapor pressure of such materials did not exceed 0.1 psi. 1In March*
1981, BFI entered into a Consent Secretarial Order resolving all matters
relating to air quality and requiring evaluation of incoming waste

streams and equipment to reduce possible hydrocarbon vapor emissions.
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9.3.2 Facility Mamer Browning-Ferris, Inc.,
Glen Burnie, Marvland

Facility Capability:
o BSecure landfill disposal for bulk and drummed solid and
semi~sclid Industrial wastes.
Typical Waste Receipts:
o Spent cre from chrome plgment production.

¢ Dewatered palnt overspray from small electrical appliance
manufacturing.

0 Dewatered press residues from ceramic imsulator production.
¢ Packaged asbestos insulation wastes from ship refitting
operation.
Date of Facility Acquisition: January 1, 1972
Total Industrial Waste Tonnage Managed by
Facility Since Acquisition: 1,171,000 T.
Facility Regulated By:
o State of Maryiand Water Resources Administration.
o State of Maryland Department of Health and Mental Hygiene.

¢ Anne Arundel County Health Department.

Legal Proceedings:

o State of Maryland Department of Health and Mental Hygiene vs.
Browning~Ferris, Inc.

The State of Maryland is seeking iniunctive relief and ciﬁil penalties in
regard to two matters. On June 30, 1980, wastes were brought to BFI pro-
perly manifested in accordance with State and local law from the ¢leanup
of contaminated s¢il associated with an unrelated abandoned waste dis—
posal site in Nerth Carolina. In accordance with Federal and State regu-
lations, BFI tested the wastes prior to agreeing to accept them. The
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wastes were classified as Class III under Maryland law, pursuant to the
test. Sta;e laboratory tests showed that the waste contained minute
quantities of trichlorophenol which is classified by Maryland law as a
Class II rather than Class III hazardous waste. Even though trichloro-
phencl appeared to be present only at 0.38 mg/kg, which is Selow the
level of analytical variability {current analytical techniques are not
accurate enough to confirm such low quantities), the State of Maryland
brouéht suit on the basis that the Solley Road facility was not author-
ized to accept trichlorophenol. ~Because of the extremely low amount of
the trichlorophenol reported by the State, BFI 1s challenging the State's

allegation.

The second matter complained that on July 31, 1980, the Solley Road
landfill allegedly accepted "liquid" rather thsn semi-solid wastes. The
Solley Road landf1ll is authorized by permit to accept only solid or
semi-solid waste. The material accepted was a mixture consisting of 50%
solid and 50X liquid material. Waste sludge, which is ¢lassified as a
semi~gsolid, is considered to be a mixture of 50% séliés and 50% liquid.
BFI 1s contesting the State’s claim on the basis that the waste was a

semi~solid sludge in accordance with the permit.

Prior to accepting wastes at Solley Road, BFI performs tests on the waste
to assure, as far as reasonably possible, fhat the wastes meet the char-
acteristics regquired by the landfill's permit,_but there may be unaveid-
able discrepancies between BFI's test results and those of the State of
Maryland regarding the analytical composition or characteristies of the
waste. In both of the above instances, the disputes arcse from differ-
ences in interpretation and application of regulatory standards to test

results.
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o State of Maryland vs. Browning-Ferris, Inc.

‘The State alleges that the landfill operated during restricted hours. .
Also at issue is whether, under Marylénd law, the county may lawfully re-
qulire an coperating licemse. The State of Maryland hazardous waste stat-
ute and regulations have been held to préempt local law, and BFI is
therefore challenging the claim that the county may require a license.
BFI is more carefully monitoring operations to assure that there afe no
technical violations of the prohibitiom against operating at night; on
Sundays or holidays.

9.3.3 Facility Name: Browning-Ferris Industries
of Elizabeth, New Jersey, lInc. :

Facility Capabilities:

o Roll-off box service for collection and tramsportation of bulk
and drummed solid and semi-solid industrizl wastes.

o Covered storage of mutually compatible bulk solid and semi-soldid
industrial wastes. Transfer of wastes by wheeled loader to dump
trailers to a secure landfill for ultimate disposal.

Typical Waste Receipts:

o Fllter cake residue from manufacturer of surfactants.

¢ Wastewater treatment residve from manufacturer of busginess
machines. '

Date of Facility Start-—up: January 15, 1974.

Total Industrial Waste Tonnage Processed by Transfer Station Since
Facility Start-Up: 16,800 T.

Facility Regulated By:

o New Jersey Department of Emvirommental Protection.
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Legal Proceedings:

o HNew Jersey Department of Environmental Protection vs. Browning-
Ferris of Elizabeth, New Jersey, Inc.

The New Jeréey Pepartment of Environmental Protectiom alleged operation
of a haul truck without proper.registration number and alléged spillage
of sludge. The alleged technigal violations were corrected and all
claimslsettied.

3.3.4 Faciliﬁy Name: Browning-Ferris Industries of
T1linois, Inc., - Rockford, Illinois

Facility Capability:
0 Secure landfill co-disposal for bulk and drummed solid and
semi-solid industrial wastes with conventional solid waste.
Typical Waste Receipts:

o Residuve from lime treatment of pickling aclds generated by the
panufacturer of specialty alloys.

¢ Wastewater treatment residve from electroplating eperations.

o Spent filter media from Industrial painting operations.

Date of Facility Acquisition: December 16, 1976.
Date of Commencement of Special Waste Management: March, 1978.

Total Special Waste Tonmnage Managed By Facility
Since March, 1978: 22,500 T. (Prior to March, 1978, no differentiation
of wastes was made by Illinocis EPA).

Facility Regulated By: ITllinois EPA

Legal Proceedings: WNone
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9.3.5 Facility Name: Browning-Ferris Industries of
Tllinois, Inc., — Waukegan, Illinois

Facility Capability:
0 Secure landfill co-disposal fdr bulk and drummed solld and
semi~solid industyrial wastes with conventional solid waste.
Typical Waste Receipts:
¢ Secondary treatment residue from publicly-owned treatment works.

-0 Spent filter media from industrial painting operations.

Date of Factility Acquisition: August 30, 1976.
Date of Commencement of Special VWaste Management:. Marceh, 1978. {(Prior

to March, 1978, no differentiation of wastes was prescribed by Illinois
EPA).

Total Bpecial Waste Tonnage Managed by Facility
Since March, 1978: 45,000 T.

Facility Regulated by: Illinois EPA

Legal Proceedings:

¢ UB. S. EPA, Region V In the Matter of BFI Illincis, Winthrop
Harbor {Waukegan, Illincis) '

The Januvary 28, 1981, complaint alleges that at the time of facility
inspection on November 28, 1980, a list of emergency equipment and per-
sonnel training record was not on-site as required by the newly effective

RCRA interim status regulations, 40 C.F.R. 265.52 (e) and 265.16 (d) (2).

In fact, the personnel training records were on site and the 1ist of
emergency equipment was provided to U. S. EPA on February 17, 1981.
Since BFI is in compliance with matters alleged in Complaint, U. S. EPA

will take no futher action.



9.3.6 Facility Name: Browning-Ferrils Industries of
Ohio, Inc., East Palestine, Ohio

Facility Capability:

o Open basin storage of mutually compatible aqueous industrial
wastes.

Typlcal Waste Recelpts:
o Spent pickling acid solutions.
.0 Waste carbide lime slurries.
Comment: Waste recelpts were terminated at this facility in 1979.
Closure cperations are currently underway.
Date of Facility Start-Up: June 10, 1974,
Total Industrial Waste Tonnage Hénéged by
Facility Since Start-Up: 650,000 'T.

Facility Regulated By: Ohio EPA

Legal Proceedings:

o Ohio EPA wvs. BFI of Chio

A complaint was filed by certain.puﬁlic officials and the Chamber of
Commerce of East Palestine, Olifo, alleging that the site leased from
Ecological Services by BFI of Ohiofiﬁ_causiﬁg air and water pollution.
This site is now being closed by BFI following procedures required by
Ohio EPA. |

9.3.7 Facility Name: Browning-Ferris Industries
of Chio, Inc., Warren, Ohio

Facility Capability:

o Segregation and storage of bulk and drummed liquid waste and
drummed semi-solid and solid waste prior to shipment to properly
permitted facilities for ultimate disposal.



Date of Facility Start-Up: December 4, 1973.

" Total Industrial Waste Tonnage Managed by Facility
S8ince Start-Up: 32,500 T.

Comments: No industrial wastes are presently received at this facility.

Facility Regulated by: Ohio EPA

Legal Proceedings: None.

9,3, 8 PFacility Name: Browning-Ferris Induétries, Inc.,
Clay County, Missourl

Facility Capabilities:

o pH adjusted gravity separation of bulk industrial oil and solvent
wastes. Segregation and storage of o1l and solvent materials in
closed.t%ﬁkage prior to shipment off-gite for energy recovery.
LIQWACON ™ solidification of aqueous and sediment portions of oil
and solvent wastes.

o Open-basin pH adjustment and/ocr oxidative/reductive treatment of
aguecus wastes followed by absorbent solidification of the
treated wastes.

¢ Open basin LIQWACONTM treatment {sclidification using cement and

' sodium silicate) of predominantly aqueous bulk liquid and semi-
s0lid wastes using a trailer mounted mixing and treating unit.
Pumping of treated wastes to hydration basin., Disposal of re-
sulting solids in on-site landfill.

¢ Open-basin absorbent solidification of bulk liquid and semi-solid
wastes using cement kiln dust. Mixing accomplished by hydraulic
backhoe. Treated materials hydrate in mixing basin, and are then
transferred to landfill disposal cell using a tracked loader.

o Lanfill disposal of bulk industrial solids, semi-solids and
site-processed sgolids.

Typical Waste Receipts:
o Separator sediment from refinery pfocesses.

©o Spent lacgquer thinner (solvent) from auto body painting.

¢ Contaminated metal and piping ffom demolition of agricultural
chemicals plant.
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