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1.0 INTRODUCTION

This document details the conceptual design requirements (CDR) for
construction of a modified Resource Conservation and Recovery Act (RCRA)
Subtitle C barrier at the 200-BP-1 Operable Unit (cribs 216-B-43 through
216-B-50). A comprehensive comparative analysis of 10 alternatives against 7
U.S. Environmental Protection Agency (EPA) criteria was conducted for treating
contaminated soil at this site. The evaluation concluded that the preferred
alternative was the modified RCRA barrier. The EPA, Washington State
Department of Ecology (Ecology), and U.S. Department of Energy (DOE) agree
that this alternative would provide the best alternative for permanent
remediation of the 200-BP-1 Operable Unit (DOE-RL 1993b). Detailed
information can be found in the final remedial investigation/feasibility study
(RI/FS) reports for the 200-BP-1 Operable Unit (DOE-RL 1992, 1993a).

2.0 SITE BACKGROUND

The 200 Areas of the Hanford Site were placed on the National Priority
List in November 1989 under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The 200 Areas are divided into
eight waste area groups largely corresponding to major processing plants
(e.q.. B Plant). Eachwaste area qroup is further subdivided into one or more
operable units based on waste disposal information, location, facility type,
and other site characteristics. The 200-BP-1 Operable Unit is one specific
site within the 200 East Area (Figure 1).

The 200-BP-1 is a source operable unit with contaminated soils
associated primarily with 10 inactive cribs. These cribs were used for
disposal of low-level radioactive liquid waste from U Plant uranium recovery
operations and waste storage tank condensate from the adjacent 241-BY Tank
Farm. The cribs used for disposal of U Plant waste were in operation from
1955-1956, and the cribs used for disposal of tank condensate were in
operation from 1965-1975. One crib (216-B-61) was constructed, but there is
no evidence that the crib was ever used or received waste. This historical
information was verified through sampling. In addition to the cribs, four
unplanned releases of radioactive materials have occurred within the operable
unit. Contaminated surface soils associated with the unplanned releases have
been consolidated over the cribs and covered with clean soil to reduce
contaminant migration and exposure.

A prototype barrier is currently under construction at the 216-B-57 crib
within the 200-BP-1 Operable Unit. Completion of this barrier is scheduled
for July 1994. Once constructed, the barrier will be tested and monitored for
a minimum of 3 years to determine performance. In addition, it is anticipated
that the barrier will result as a final remediation for the 216-B-57 crib.
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Figure 1. 200-BP-1 Operable Unit.
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3.0 SUMMARY OF SITE RISKS

During the RIjFS; an anaiysis was conducted to estimate the health or
environmental problems that could result if contaminated soils at the
200-BP-1 Operable Unit were not cleaned up. This analysis is commonly
referred to as a baseline risk assessment. For carcinogens, the risk is
presented as the possible (upper-bound) risk of contracting some form of
cancer given a lifetime exposure to a chemical or radionuclides. State and
federal guidelines for acceptable uppber-bound cancer risk normally range from
achance of 10" (1 in 10,000) to 10 - (1 in 1,000,000) of developing cancer
due to exposure to a carcinogen.

- The_risk_associated_with-the200-BP-1 Operable Unit while maintaining
current institutional controls is less than 10-6. However, discharge of
wastes to the cribs has resulted in additional risk associated with the
subsurface soil contamination, if exposed to the surface. Contaminated soils
at the site can be categorized by the types of contaminants, their
distribution in the soil column, and the risk posed by the various potential
exposure pathways. Below the clean soil cover W to 15 ft) the near-surface
soils contain low levels of contamination with ICs, Zzb Ra, §OSr, zzZTh, and
total uranium. The volume of contaminated soils in the near surface is
estimated at 62,000 yd3. The lifetime incremental cancer risk associated with
these soils if exposed to the surface is 9 x 10 5.

The majority of the high-activity contaminated soils are located between
5 to 15 m (15 to 50 ft) below ground surface. The volume of high-activity
contaminated soils is estimated at 191,000 yd3 The most significant

-- ----i.uiitaiTiin$ritS-iirthlS zune iiCiude
90^r' 737c5 238Pu, z39^Z4°Pu,

and total

uranium. Most of the radioactivity is attributable to 90Sr and t37Cs. These
radionuclides have relatively short half-lives ( 29-30 years, respectively) and
are highly immobile in the soils. These soils, if exposed at the ground
surface through human or biotic intrusion, pose an unacceptable risk (>10-2
lifetime incremental cancer risk) However, due to the relatively short half-
lives and immobility of 90Sr and 137Cs, they do not pose a risk to groundwater.
The plutonium isotopes -are -highly -immobile; -however, 239+240

Pu-are-extremely
long lived (half-life >10,000 years). Uranium is relatively mobile and
extremely long-lived ( half-life in excess of 100 million years) and poses the
-most--sign-i€i-cass-l:-fu-tu•re-ri-sk forgroufidwatei' contamination. Vadose modeling
indicates that, if no action were taken to remediate the contaminated soils,
uranium will reach the groundwater at concentrations that exceed the proposed
drinking water standard ( 30 pCi/L) in about 700 years.

Contaminants of concern present in soils below 15 m(50 ft) include
nitrate, 60Co, 99Tc, and total uranium. Volume of contaminated soils in this
region is estimated at 250,000 yd3. Soils below 50 ft pose a potential risk
associated with the groundwater pathway only. Nitrate, 60Co, and 99Tc are
highly mobile and reached groundwater very soon after being discharged to the
cribs. The peak groundwater concentrations associated with these contaminants
are located more than a mile downgradient of the 200-BP-1 Operable Unit.
Concentrations currently entering groundwater for the soil at 200-BP-1 are
declining, and only nitrate is in excess of drinking water standards
(45 mg/L). Concentrations of 60Co and 99Tc entering groundwater from the
contaminated soils are below both current and proposed drinking water
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standards; however, they exceed Washington State Model Toxics Control Act
Cleanup Regulations Method B standards. Contamination of groundwater beneath
the 200-BP-1 Operable Unit is being addressed in the 200-BP-5 groundwater
ooerable unit.

4.0 REMEDIAL ACTION OBJECTIVES

Remedial action objectives ( RAOs) are developed in the FS. They provide
the foundation for identification and screening of remedial technologies.
Remedial action objectives are operable unit-specific goals for protecting
human health and the environment. For the 200-BP-1 soils operable unit, RAOs
are based on the findings of the Phase I RI and on the statutory requirements
of CERCLA, the National Contingency Plan (NCP), and the Hanford Federal
Fac'rfiity Agreement-and-EonsentOrder (Tri-Party-Agreemeiit) (Ecology-et al.
1989). The development of RAOs is founded on the baseline risk assessment and
chemical-specific applicable or relevant and appropriate requirements (ARARs),
and-are 5pecific-for the contaminants of concern and exposure pathways
identified for the site. Using this information, allowable exposures for each
contaminant (or group of contaminants) and for each pathway are defined in
Section 4.1. RAOs are then formulated in Section 4.2, specifying the goals
for protecting human health and the environment based on allowable exposures.

4.1 ACCEPTABLE EXPOSURE

As specified in the NCP in 40 CFR 300.430(e)(2)(i), remediation goals
for the 200-BP-1 Operable Unit are based on establishing acceptable exposure
levels that are protective of human health and the environment by considering
chemical-specific and location-specific ARARs and risk-based exposure
concentrations.

The NCP states that acceptable exposure levels will be based on ARARs,
wharo they are avai]able andare sufficiently protective. For known or
suspected carcinogens where ARARs are not available, acceptable exposure

-'gfel -s -ar@ c-0neentration levels -thaL represent an excess upper-bound lifetime
cancer risk to an individual of between 10-4 and 10-6. The 10-6 risk level is
to be used as the point of departure for determining remediation goals for
alternatives when ARARs are not available or are not sufficiently protective,
because of multiple contaminants or multiple pathways of exposure. The NCP
specifies that in cases involving multiple contaminants or pathways, where
attainment of chemical-specific ARARs will result in cumulative cancer risk in
excess of 10- `', the cleanup level should be established using risk-based
criteria.

Potential chemical-specific, location-specific, and action-specific
ARARs are discussed in Section 4.1.1.
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4.1.1 Potential Applicable or Relevant and Appropriate Requirements

This section consists of a review of potential federal and state ARARs
that may be pertinent to the remedial actions that are considered in the FS.
Identification and refinement of ARARs is an ongoing process that occurs
throughout all phases of the RI/FS. The review of ARARs included herein is an
update of the preliminary ARAR identification that was presented in the
Phase I RI. The ARAR development process is based on CERCLA guidance (EPA
1988a, 1988b).

Section 121(d) of CERCLA, as amended, establishes cleanup standards for
remedial actions. This section requires in part that any applicable or
relevant and appropriate standard, requirement, criteria, or limitation under
any federal environmental law, or any more stringent state requirement
promulgated pursuant to a state environmental statute, be met for any
hazardous substance, pollutant, or contaminant remaining onsite.

A requirement for Superfund compliance at a hazardous substance cleanup
site may be either "applicable" or "relevant and appropriate," but not both.
Identification of ARARs must be done on a site-specific basis and involves a
two-part analysis: first, a determination is made whether a given requirement
is applicable; then, if it is not applicable, a determination is made whether
it is nevertheless both relevant and appropriate. The EPA guidance also
includes To-Be-Considered (TBC) materials which are advisories and non-
promulgated guidance issued by federal or state governments that are non-
statutory requirements evaluated along with ARARs as part of the risk
assessment used to establish protective cleanup limits.

The different types of requirements that CERCLA actions may have to
comply with are identified as chemical-specific, location-specific, and
actio57-speci-fft AR-ARS. The following definitions are excerpts from EPA
guidance in CERCLA Compliance with Other Laws Manual: Interim Final
(EPA 1988a). However, some requirements may not fall neatly into the
classification system.

Chemical-specific requirements are usually health- or risk-based
numerical values or methodologies that, when applied to site-specific
conditions, result in the establishment of numerical values. These
numbers establish the acceptable amount or concentration of a chemical
that can be found in, or discharped to, the ambient environment.

Location-specific requirements are restrictions placed on the
concentration of hazardous substances or the conduct of activities
because they occur in special or sensitive locations or environments.

Action-specific requirements are those that place either technology-
based or activity-based requirements on remedial actions at CERCLA
sites.

f ederaT-and st£te reg:,^lations along with other guidance were evaluated
as potential ARARs and TBC materials. The laws and regulations evaluated as
potential ARARs for the 200-BP-1 Operable Unit are summarized in Tables 1, 2,
and 3.
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Applicable, Relevant &

Requirentents Appropriate, or To Be Comment

Considered

Chemical Specific

Safe Drinking Water Act of 1974

Title 42 USC 3W, et seq.

National Primary Drinking Water Relevant & Appropriate' The NCP requires that maximum contaminant level goals (MCLGs) and maximum contaminant

Standards levels (MCLs) established under the Safe Drinking Water Act be attained by remedial actions for

40 CFR 141 groundwater and surface waters that are current or future sources of drinking water where the

MCLG or MCL are relevant and appropriate to the situation. (Sec footnote a.) Groundwater

curretuly is not used for drinking; however, it could be used in the future if the site is released

front insdmlinnal controls. In addition, there is potential for discharge of contaminated

groundwater to the Columbia River, which is used for drinking water. Remcdial alternatives

need to prevent migration of contaminants from soils to grouudwater at concentrations that cause

groundwater to exceed MCLs and MCLGs. MCLs and MCLGs for public drinking water are

presented in Table 3-3 for radioactive contaminants of concern. Nitrate is the only

nonradioactive contaminant of concern reported in the 200-BP-1 RI (DOE-RL 1993). The MCL

and MCLG are both set at 45 mg/mL.

National Secondary Drinking Water Not ARAR' Federal secondary standards are not enforceable standards and are not typically applicable or

Standards relevant and appropriate requirentenes. (See footnote a.) There are not esUblished secondary

40 CFR 143 MCLs for operable unit contaminant of concern.

Atomic Energy Act of 1954, as amended

Title 42 USC 2011 et seq.

Environmental Radiation Protection Not ARAR The regulation specifies the levels below which normal operations of the uranium fuel cycle are

Standards for Nuclear Power determined to be environmentally acceptable. These standards are not applicable and not

Operations relevant and appropriate since the standard excludes operations at disposal sites and definition of

40 CFR 190 the uranium fuel cycle focuses on those processes Wat result in generation of electrical power.

The standard set dose equivalents from the facility that are not to exceed 25 mrem/yr to whole

body, 74 mrem/yr to thyroid, or 25 mrem/yr to any other organ. Release limits at .5 ntCi for

$9Pu and other alpha-emitting tmnsuranics with halGlives greater tltan I year.

use as a drinking water.

--i

'WAC 173-340-720(2)(a)(ii) specifies that MCLs, MCLGs, and SMCLs are applicablc requirements for groundwater cleanup, where groundwater has a current or potential future
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Applicable Relevant &

Requirements Appropriate, or To Be i Conrntcnt

Considered

Chemical Specific (uon[L)

Environmental Radiation Protection Pouentially Relevant & Standards under this regulation are applicable because they contain environmental protection

Standards for We Management and Appropriate requirements for management and disposal of spent nuclear fuel, high-level wastc, and
Disposal of Spem: Nuclear Fuel, Iligh- transuranic wastes at facilities operated by the DOE. The standard addresses all disposal
Level Waste and Transuranic methods. These requirements are not potentially applicable because the contaminated soils do
Radioactive Waste not meet the definition of waste subject to regulation. However, long-term perfonnanee
40 CFR Part 191 slalldards Cs1a1111Shed by the regulation may bc potentially relevant and apprOprlam because the

long-lived radionuclides of uranium could intpact groundwater in the future. Subpart A applies

to facilities regulated by the U.S. Nuclear Regulaumry Commission and sets maximum allowable
effective dose equivalent for any member of the public at 25 mrem/yr to whole body,

75 mrem/yr lu thyroid, or 25 mrem/yr to any other organ. Facilities not regulated by the NRC

shall provide reasonable assurance that the combined annual dose to the public resulting from
dischargcs shall not exceed 25 mrcm/yr to whole bodylor 75 nvem/yr to any critical organ.
Alterualive standards may be established that prevent any member of the public from receiving a

conlinuuus cxpusue of more than 100 numn/yr and anl intrcqucnt cxposure of 500 ntrcm/yr

from all sources.

Environmenlal standards set in Subpart B address protection of individual members of the public

and groundwater at disposal facilities. Disposal systems are to be designed to provide protection

for up to 1,000 years following disposal and undismrbe.d performance should limit individual

members of the public to less than 25 mrem/yr to the whole body or 75 mrem/yr to any critical

organ. Radium-226/228 are not to exceed 5 pCi/L, alpha emitters are not to exceed 15 pCi/L,

including ZZerzzeRa, excluding radon and eombined concentrations of beta or gamma emitters

shall not produce an annual dose equivalent to whole body or any internal organ greater than
4 mrem/yr if an individual consumed 2 I/day from the groundwater source. If average annual

concentrations in groundwater exceed standards prior to construction of the disposal facility, the

disposal system may not increase the existing conditions by more than the limits set in

Subpart D. The proposed rule published February 10, 1993 (58 FR 7924) would require that

disposal methods connoi radiation exposure for at least 10,000 years. The proposed rule also

would limit radiation exposureof an individual to no more than 15 mrem/yr.

Nuclear Regulatory Standards for Protection Relevant & Appropriate The regulation establishes standards for protection of the public against radiation arising from
Against Radiation the use of regulated materials and as such are relevant and appropriate. Radioactive material
10 CFR 20 from sources not licensed by the NRC are not subject to these regulations; therefore, this

standard is not applicable because Ihe operable unit is not NRC licensed. Remedial alternatives

need to limit external and internal exposure from releases to levels that do not exceed

100 mrem/yr, or 2 mrem/h from external exposure in unrestricted areas. Specific concentralion

limits of contaminants of concern in liquid effluent allowed in unrestricted areas are listed in

Table 3-3. These limits are based on annual effective dose cquivalent from internal exposure for

adults of 50 mrcm.
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Applicable, Relevant &

Requirements Appropriate, or To Be Comment

Considered

Chemical Specific (conL)

Clean Water Act of 1977 Applicable Standards adopted under Otis act apply to surface water that is not currently impacted from the

33 USC 1251 operable unit. Applicabilityor relevance and appropriateness to groundwater and surface water

will be evaluated as part of the groundwater aggregate area management study.

Clean Air Act of 1977, as amended

42 USC 7401 et seq.

National Ambient Air Quality Applicable Requirements of these regulations are applicable to airborne release of radionuclides and criteria

Standards - pollutants specified under the statue. Specific release limits for particulates are set at 50 pg/m}

40 CFR 50 annually or 150 pg/my per 24-h period. Standards for airborne lead measured as elemental lead

are set at 1.5 pg/m3, maxinnum arithmetic mean averaged over a calendar quarter.

National Emission Standard for Applicable These requirements are appliicable to the site and remedial alternatives since Ihe potential to

Hazardous Air Pollutants ( NESHAP), release air emissions to unrestricted areas exist. Subpart H sets emission limits from the entire

Subpart II - National Emission licility to ambient air not exceed an amount that wmdd cause amy member of the public to

Standards for Emissions of Radio- receive an effective dose cquivalent of 10 mrem/yr. The definition of facility indudes all

nuclides Other than Radon from buildings, structures, and operations on one contiguous site.

Department of Energy Far.ilities

40 CFR 61

Resource Conservation and Recovery Act

42 USC 6901 et seq.

Ground Water Protection Standards Not ARAR Requirements of this section are not applicable or relevant and appropriate since wastes present

40 CFR 264 in soils at the site do not designate as hazardous waste and the 200-BP-I cribs are not regulated

units under RCRA.

Land Disposal Restrictions Not ARAR Land disposal restrictions are not ARAR to chcmicals present at the site since RCRA treatment

40 CPR 268 standards do not concern wastes that are already in place. Land disposal restrictions will be

further evaluated as potential action-speeific ARARs.

Uranium Mill Tailings Radiation Control Act of

1978 42 USC 2022

Health and Environment Protection Relevant & Appropriate Requirements of this act are relevant and appropriate since 226
Ra is present in soils at the site.

Standards for Uranium and Thorium The standards is not applicable because the operable unit is not a milling site for uranium or

Mill Tailings 40 CFR 192 thorium. Subpart B sets concentration limits for
226

Ra in soils for land cleanup of 5 pCi/g

averaged over the upper 15 cm and 15 pCi/g averaged over any 15-cnt-thick layer more tltan

15 cm from [he surface. The level of gamma radiation is any occupiable building is not to

exceed 20 microroentgens/h above baekground. Groundwater protection requirements for

concentrations of
226

Ra, 228Ra, and gross alpha particle activity are set at EPA-established levels

for drinking water.
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i Applicable, Relevanl &
Requireme.nts Appropriate, or To Be Comment

Considered

Chemical Specific (conL)

DOE Order 5400.5 - Radiation Protection of the To Be Considered This DOE Order sets radiation standards for protection of the public in the vicinity of DOP faci-
Public and the Environment lities. The order sets a limit for the'annual effective dose equivalent of 100 mrem, but allows

tentpouary limits of 500 mrem if aviiidance of higher exposures is impractical. The standanis set
annual dose limits for any organ at 5 mrent. An annual dose equivalent from drinking water
supplies operated by DOE is set at 4 mrem and states that liquid effluent from DOE activities
will not cause public drinking water systenu to exceed EPA MCLs. The order establishes
guidclines for residual concentration of mdiuni and dioriuin in soils, airborne radon decay

products, and external ganmta exposYrre as provided in 40 CFR 192. The order also establishes
design lifetime control and stabilization features as given in 40 CFR 192, including control and
aceess',fealure to be effective to reasonable extent for 1,000 years, and in any case no less than

' 200 ycars. Specific concentration limits in water for contaminants of concern are listed in .

-
Table 3-3.

Toxic Substance Control Act

15 USC 2601 et seq.

Regulation of PCBs Not ARAR TSCA requirements are not ARAR because PCBs detected at the site are below the regulate5l
40 CFR 761 concentration of 50 ppm. Handling, storage, and disposal requirements may require

consideration if the 50 ppm levels are exceeded.

National Historic Preservation Act of 1966 Not ARAR Requirements established under this act are not applicable or relevant and appropriate to We
USC 470 et seq. operable unit because no facilities located on the operable unit are currently listed on or

proposed for inclusion on the National Register of Historic Places.

Archeological and Historic Preservation Act Not ARAR This act requires that actions conducted at the site must not cause the loss of any archeological
16 USC 469a-1 and historic data. This act varies from the National Historic Preservation Act in that it manidales

only preservation of the data and not the actual facility. No archeological or historic sites have
currently been identified within the operable unit and therefore for these requirentents are not
applicable or relevant and appropriate.

Endangered Species Act of 1973 Not ARAR Requirements io protect species threatened by extinction and habitats critical to their survival
16 USC 1531 et seq. must he considered by remedial alternatives performed on the site. Endangered species and

critical habitats have been evaluated at ihe Hanford Site, and none have been identified in the
operable unit; therefore, requirements of this act are not applicable or relevant and appropriate.

Wild and Scenic Rivers Act Not ARAR Requirements of tliis act are not applicable or relevant and appropriate because the Columbia
16 USC 1271 et seq. River is not included in the national system of wild and scenic rivers. The Columbia River has

been proposed for inclusion inlhe system, and remedial alternatives for the site should consider
migration of contaminants from soils to groundwaterand potential impact to the Columbia
River.
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Requirements

IApplicable, Rclevant &

Appropriate, or To Be

Considered

i i
Comntcnt

i i
--i^ ,

Action Specific

Resource Conservation and Recovery Act, as I I

amended 42 USC 6901 ^

Identification and Listing of Wastes Potentially Applicable These requirements are applicable for all waste generated by remedial actions and ^disposed uff-

40 CFR 261 site. Waste rhust be identified and evaluated to determine if it is designated hazardlous waste.

The regulations are norapplicable for re.medial actions that do not generate waste (i.e., barrier

alternatives).

Generator Standards Potentially Applicable Regulatory requirements for facilities tlrat generate hazardous waste are applicable if hazardous

40 CFR 262 waste is generated and r,ransponed offsite for disposal.

Standards for Owners and Operators of Rdrtentially Applicable or Regulatory requiremenl,s for owners and operators of hazardous waste storage, treatment, or dis-

TSD Facilities Relevant & Appropriate posal facilitie's are applicable if hazardous wastes are generated during remedial activities and

40 CFR 264 stored longer than 90 days or disposed onsite. Specific stnrage, veatment, and disposal require-

mants may be potentially rclevant and apprn,priale because they address similar ciri.unslances.

For exautplu, mininmm tcchuical requircmcnLs for RCRA landfdl covers may be rclevant and

appropriate fUr containment activities.

Releasefrom solid waste Applicable Applicable if a new landfill unit is created to store or dispose of RCRA hazardous waste as pan

management units (40 CFR of a remedial action. Establishes a program for groundwater detection and compliance

264.90-764.120) monitoring.

Closure and postclosure Applicable or Relevant & Describes performance'standards for controls to minimize or eliniinate the escape of hazardous

(40 CFA: 264.110-264.120) Appropriate waste constituents from landfills to the gruund and surlace waters. Applicable if tazardous

waste from remedial actions is disposed of in landfills. Closure performance standards of

Part 264.111 are relevant and appropriate if waste is left in place and contained widt a surface

barrier.

Landfill closure and Potentially Relevant & Portions of the closure'and postclosure requirements for RCRA landfills may be relevant and

postclos^ure Appropriate appropriate if operable unit is remcdiated with a surface barrier.

(40 CFR 264.910)

Land Disposal Resl:rictions Potentially Applicable These requirements are applicable if restrict-ed waste is generated during remediation and

40 CFR 268 disposal offsitc.

Treatment standards Applicable Hazardous wastes that are not treated to l3D AT or do not meet the extract or ccrnstituent concen-

(40 CFR 268.40) tration limit are prohibited from land disposal. Applicable to any hazardous waste resulting

from remedial actions.

Prohibition on storage Applicable Wastes are also prohibited from storage longer than I year unless storage is necessary to facili-

(40 CFPf 268.50) tate proper racovery, treatment, or disposal. Land ban wastes, generated from the remedial

actions, stored for longer than I year must be placed in tanks and containers that meet the

requirements. unless wastes have been treated, treatment has been waived, a trcatment variance

has been set for the waste, an equivalent ireaunent niethod petition has been approved, or the

waste has been delistcd.
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Applicable, ReOcvant &

Requirements Appropriate, or To Be Comment

Considered

Action Specific (cont.)

Clean Watcr Act of 1977, 33 USC 1251, as

amended

EPA National Pollutant Discharge Applicable Bolh onsite and offsi(c discharge of waslcwater from a trcaiment system at a CERCLA site

Elimination System (NPDES) Permit discharged to surface waters is required to meet the substantive rcquirements under NPDES.

regulations (40 CFR 122) Requirements include discharge limitations, monitoring requiremcnts, and best management

practices. Substantive requirements for onsite discharges fkom a CERCLA site must be

idenli0ed and contplicd witlt even dmugh an NPDES Permit will not be obtained. Offsite

discharges from a CERCLA site directly to receiving waters must comply with applicable

federal, slale, and local requiremeNs. For offsite dischargp, a NPDES applicatinn nmsl be

made 180 days before discharges actually begin.

Criteria and Standards for the National Applicable Under Pan 301(b) of the Clean Water Act, all direct discharges to waters of the U.S. shall meet

Pollutant Discharge Elimination technology-based requirements. Best available technology econoi,nically achievable will be used

System (40 CFR 125) for toxic and non-conventional pollutants. Best management practices are required for any

discharge containing pollutants listed as toxic or hazardous. Best management practices shall be

incorporated into the NPDES Permit and may reflect requirements for Spill Prevention Control

and Counter (SPCC) measure plans under Section 311 of the Act and 40 CFR 151.

Safe Drinking Water Act, as amended

42 USC 300f

Underground Injection Control Applicable These requirements are applicable to remedial actions that email injection of wastes or treated

Regulations 40 CFR 144 groundwater.

Occupational Safety and Health Act of 1970

(OSHA) 20 USC 333, as amended

OSHA Standards Applicable Ilealth and safety requirements are applicable to all remedial activities conducted at the site,

29 CFR 1910 including Scctinn 1910.120, "Hazardous Waste Operations and Emergency Response."

OSHA Safety and Health Regulations Applicable The safety and health standards under this OSHA regulation are applicable to remedial actions at

for Construction 29 CFR 1926 200-BP-I that involve construction activities. Subparts of the standard address all activities

associated with construction, including safety, training, operation of mechanized equipmcnt,

materials handling, and excavation.
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Apphcable, Relevant

iRequiremcnts Appropriate, ur'I -^o
111

Cnnlnlent

Considered

Action Specific (wnt.)

Radiation prutectiun for Occupalional Workers, To Be Considered DOE Order 5480.11 implements radiatiou proleclion standards and program requirements for

DOE Order 5480. 11 worker prutcction at DOE and DOE contractor operalinns- These standards were developed to

he consistent with IiI'A standards and are basat ,it rccotnlnendations by organizatinns

10 CPP; 835 recognizcd as authnrilics in Lite arca'of radiation prolcclinn. DOIi policy is to mainlain radiation

exposures as low As reasonably aclnevable (ALARA) and as low as effective dose equivalent to a

wtlrkCr Ir0111 bnth internal and external sources received 111 any hear is 5 rem. The hlllltlllg

value to SpcqhC Organs and tissues is 15 rcllt to the Iells of the eve or 50 rem tn any other Orgall

' or exlrcmily of the body. Addiliuttal limiting values at eslablished for unborn (.5 t'cm/yr). and

children and nlinnrs (. I rem/yr). Rhdialion prolectiun slandards for the public

enteringcontrolled arcas are set at . I rem/yri from the conlmiilcd cffcc(cd dose equivalenl I}om any

external radiation. In addition, cxpusure shall not cause a dusc cquivalcnt to any tissue In

exceed 5 rem/yr.

Radinactnve Wasle Management To lie Considcrcd pnlicies and guidclincs eslablished for the mmna6cnlcnl of radioactive wasle and cuialuminalcd

DOIS Order 5820.2A facililies should be cunsidered during selection of remedi:d allernalives. fhese sl:midards are

TIIC under CERCLA because they are not federally promulgated regulations. I luwcvcr.

compliancewilh DOE Orders is required at the Ilanford Site. 'hhe.se guidelines set performance

, objectives to limil lhe annual effective dose equivalent beyond the facility boundary to 25 tnrem.

Disposal methods selected must be sufficient to limit the annual effective dose equivalent to

100 nlrent for continuous exposure or 500 mrem fnr acute exposurewhcn institutional controls

are removed.

Chapter III, Management of Low-

Level Waste

Waste treatment To Be Considered This section states that waste trcahnent techniques such as incineration, shredding, and

[paragraph 3(f)(1)(2)(3)] compaction shall be intplemenled to! meet pedormancerequirenwns. These requirements should

be considered during selection of remedial alternatives.

Disposal (paragraph 3(i)] To Be Considered proposed remedial actions related It, disposal of low-level waste should be selected and designed

cunsidering the criterion in this section. The section includes engineered modiGcalions. disposal

site selection, disposal facility and site dcsign, and disposal facility operations.

Chapter VI, Waste Management Plan

Outline

Radioactive and mixed To Be Considered This section is to be considered during selection of remedial allernatives because the section

waste management includes syslcnt and facility dcseripi.ions. current and future plans. and implementation

[paragraph 3(c)] requirements.

Hazardous waste To Be Considered This section includes system and facility descriptions that should be considered during selection

management of remedial allcrnativcs.

Iparagraph 3(d)I
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Requirements

Applicable, Relcvanr

Appropriate, or Tn [3c

Conside)red

' , Comment

Action Specific (cont.)

Atomic Energy Act of 1954, as amended

Title 42 USC 2011 et seq.

Nuclear Regulatory Standards for Relevant & Appropriatc The regulalion establishes stanAari9s for protection of the public against radiatidn arisin^ from

Protection Against Radiation the use of regulated materials and as such are relevant and appropriate. Radioaclive nuatenal

10 CFR 20 from sources not licensed by the NRC are not subject to these regulations; therefore, this

standard is not applicable becahse the operable unit is not NRC licensed. Remedial alternatives

need to limit external and intefttal exposures from releases to levels that do nol. exceed

3100 mrem/)r, or 2 mrent/h frqmexternal exposure in unrestricted areas. Spec.ibc concentration

limils for co•ntaminants are addressed. These limits are under chenticad-specifio ARARs.

Licensing Requirements for Land Relevant & Apr rupriate Requirentcnts that disposal systoms nmst be designed to limit the annual dose equivalent beyond

Disposal of Radioactive Waste the facility houndary' below 25'mrem to the whole body, 75 nnrem to the thyroid, ur 25'mrem to

10 CPR 61 any olher orgatt are relevant ai^d appropriale to remedial actions at the site. The regulatinn is

not applicable because it dues 6ti apply to disposal uf high-Icvcl waste. Rcquircmcnts 1o dcfine

protectimt un inadvenenl intmders at any tinte alter instituliunal controls have been rumpved may

also be rclevant and approprialc to actions implcntented at Ihe site.

Environmental Radiation Protection Potentially App icable Containment requirements establi5hed by dtis standard are potentially applicable to rem^dial

Standards for the Management and actions thatiinvolvc generation and disposal of waste meeting the definition of

Disposal of Spent Nuclear Fuel, High- 40 CFR 191.02(ii). The standard states that radionuclide release to the environment for. a period

Level and Transuranic Radioactive , of 10,000 years after disposal sh¢dl not exceed a I in IO likelihnod of 10 times We specified

Wastes level listed in Appendix A, Table 1, or the regulations, or less than 1 in 100 chance of

40 CFR Part 191 exceeding 110 times the limit spec1fied in Table I. Requirements for protcctimt of groundwater

and for individual members or the public are also relevant and appropriate and are discussed as

chemical-specifre ARARs. Prbpbsed standards for disposal of spent nuclear fucl, high-,level, and

transuranic waste were publisNied, February 10, 1993 (58 FR 7924). The proposed standards

would requi:re dtat disposal methods control radiation exposure for at least 10,00) years and

proposes to limit radiation exposure of an individual to no more than 15 mrem/yr.

Health and Environmental Protection Relevant & Appropriate Standards for cleanup set undd:r this program are relevant and appropriate to rentedial actions

Standards for Uranium and Thorium conducted a.t the site, including groundwater protection requirements for
226

Ra, ZZaRa, and gross

Mill Tailings alpha particle activity which afe het at EPA-established levels for drinking water. Thestandard

40 CFR 192 is not applicable because the operable unit is not a uranium or thorium milling site. i

National Emission Standard for Applicable These requirements are applie'able to the site and remedial alternatives because the potrntial to

Hazardous Air Pollutants (NESHAP), release air r.missiotts to unrestticr.ed areas exists. Subpart II sets entission limits to ambient air

Subpart H - National Emission from dte entire facility not to exc:eed an amount that would cause any member of the public to

Standards for Emissions of receive an effective dose equi4alent of 100 mrem/yr. The definition of facility includes all

Radionuclides Other than Radon from buildings, structures, and operations on one contiguous site. Radionuclide emission from stacks

Department of Energy Facilities shall be ntonitored and effecGve rJose equivalent values In members of the puhtic calculatcd.

40 CFR 61
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Requirements

Applicable, Relevant &

Appropriate, or To 6e

Considered

Comment

Action Specific. (cont.)

Hazardous Materials Transportation Act

(49 USC 1801, et seq.)

Hazardous Materials Regulation Applicable No person may offer or accept hazardous material for transportation in commerce unless the

(49 CFR 171) material is properly classed, described, packaged, marked, labeled, and in cnndiliun or

shipment. Applicable to hazardous waste material generated during treatment of groundwater

and that would be sent offsite for disposal. Items could include ion exchange resins, reverse

osmosis brine, filters, and sludge from processing ccryipment.

Hazardous Materials Tables, Applicable The class of each hazardous material is identified in tables with requirements penaining to its

Hazardous Materials Communications packaging, labeling, and transportation. Small quantities of radioactive materials are not subject

Requirements and Emergency to any mher requirements of the chapter if the activiry level is not exceeding that specified in

Response Information Requirements §§t73.421, 173.422, or 173.424, as appropriate, for a package containing a radioactive

(49 CFR 172) material. Packages used for shipping the hazardous materials shall be designed and cnnstructed,

and its contents so limited, that under conditions nonnally incident to transportation, there is no

significant release of hazardous materials to the environment. These requirements are only

relevant and appropriate if the hazardous waste generated by the remedial aciions is transpurted

off the Hanford Site.
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REQUIREMENTS Applicable, COMMENT

Relevant &

Appropriate, To

be Considered

CHEMICAL SPECIFIC

Water Pollution Conlrol/ Water Resource Act of 1971

Ch. 90.48 RCW/ Ch.90.54 RCW

Surface Water Quality Standards Potentially Groundwater below the operabl4 unit is considered to be in communication with surface

WAC 173-201 Applicable waters and also discharges to the Columbia River. Ilowever, contaminants from the operable

uniil du not currently discharge to the Columbia River. Potenlial future impacts will be

cvaluated in the groundwater aggregate management study. Due to these considerations,

requirements of Wis standard are potentially applicable to the site. Remedial actions must

consider migration of contaminants from soils to groundwater and their potential discharge to

surface weters.

Hazardous Waste Clean Up/ Model Toxics Control Act Ch.

70.105D RCW

Model Toxies Control Act WAC 173-340 Applicable Requirements under this standar4 are applicable to the operable unit. Specific clean up goals

and methods established in the standard require implementation of the strictost federal or siate

cleanup criteria. For groundwattr remediation, MCLGs and secondary drinking water

standards are identified as cleenup criteria. MTCA also establishes requirements for cleanup

levels for soils based on protection of groundwater are set at 100 times the most stringent

federal or state standard or calcolated using standard methods incorporated in the regulation

unless it can be demonstrated this is not appropriate for the site. Vadose zone fate and

transport modeling has been used to determine soil cleanup levels that are protective for

groundwater at 200-BP-l.. MTCA surface and groundwater clean-up levels for contaminant

of concern are listed in Table 3^3. MTCA method B and C groundwater cleanup standards

for nitrate are at 26 mg/I and 44 mg/I, respectively. MTCA soil clean-up standards for

radioactive contaminants of concern are also listed in Table 3-3. Method B and C cleanup

levels for soils are set at 1.28E05 mg/kg and 5.12E-05 mg/kg, respectively.

Dangerous Waste Regulations

Ch. 70.105 RCW

Dangerous Waste Regulations Not ARAR Requirements found in the dangerous waste regulations are not applicable or relevant and

WAC 173-303 appropriate to the site since contaminanls present do not designate as dangerous wasle.
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REQUIREMENTS Applicable, COMMENT

Rclcvanl&

Appropriate, To

be Considered

Solid Waste Management, Recovery and Recycling Act Ch.

70.95 RCW The standard is applicable for ahcmalives requiring management of solid waste. Sets the

minimum standards for Ihc handling of all solid waste, including opcratian, monitoring and

Minimum Functional Standards for Solid Waste Applicable closure requirements. The standyrd sets groundwater maximum contaminant levels (MCLs) at

Handling WAC 1731-304 the samc Icvcls as the drinking water standards under 40 CFR 141.

State Radiation Standards

Ch. 70.98 RCW

Radiation Protection Slnndards Relevant & Slnle radiation standards developed pursuant to the Atomic Energy Act of 1954, as amended,

WAC 246 Appropriate are relevanl, and npproprialc to re.medial actions conducted at the site. These standards are

not npplieablc sincc scclione of the rcgulnlion nddrevs .apccifie facility typce and activities not

nssoeintcd with We opcrable unit. Remedial allcrnativcs utusl not allow maxinwm nnnual

radiation dose to individuals in rbstricted arcas nbove 1.25 nucm to the whole budy, the head

and trunk, active blood fomting firgans, gonads or lens of Use eye; a ntaximmm annual dose of

18.75 mrems to the hands and foreamu or feet and ankles; a maximum annual dose of 7.5

nvcros to the skin of the whole body. Approval may be granted for alternate dose levels of 3

mrem/yr to the whole body, or a total accumulalcd dose not to exceed 5 times the individuals

age minus L8.

Section 246-221-050 requircmcnta sct a maximum allowable exposure that minors may receive

in restricted areas at a 2mrenJyr permissible level of radiation from external sources in

unrestricted areas, or if the individual were continuously present would not result in excess of

100 mrcrn/ seven consecutive days. Anyone may apply to the agency for approval of an

allernale dose as long as the annual dose to an individual does not exceed .5 ran/yr. Section

246-221-070 establishes concentration limits in effluent released to unrestricled areas. Table

3-3 presents the limits for operable unit radionuclides of concern. Section 246-252, Radiation

Protection at Urnnium and Ihorium milling operations, contains specific concentration limits

for prolcclion of groundwater; gross alpha excluding radon and uranium not to exceed 15

pCi/I, and eombined radium-226 and radium-228 not to exceed 5 pCi/I.

LOCATION SPECIFIC

Department of Game SEPA Procedures Not ARAR Requirements which define actions the D<partment of Game must take to protect endangered,

WAC 232-12 threatened or sensitive wildlife and habitat. These requirements are not ARAR since no

threatened, endangercd or sensitive wildlife or habitat has been identified it the operable unit.
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REQUIREMENTS Applicable,

Relevant &

Appropriate, To

be Considered

COMMENT

ACTION SPECIFIC

Ilazardous Waste Managcment Asl

Ch. 70.105D RCW

Model Toxic CoNrol Act WAC 173-340 Potentially MTCA is potentially applicablc to the operable unit. The standard establisltes cleanup

APPlicable requirenunts that include acceptable conlaminant levels or risAs and ensures that cleanup

meets specified requirentenls. I

Groundwater cleanup standards Potentially Groundwater cleanup levels shall be based on estimates of the highest beneficial use and We

(WAC 173-340-720) Applicable ruasonable maximum exposure expected to occur under both current and potential future site

use as a source of drinking water.

Soil Cleanup Standards Potentially Soil cleanup levels and procedurcu established under this section are applicable to remedial

(WAC 173-340-740) Applicable aclions at 200-BP-I. Soil cleanup concentrations are base^ on a nnxinmm expected from a

residential use sccnerio. Alternate cleanup levcls may be established if appropriate use

restrictions are placed on the piroperty, it can be shown that the site is not a residential area or

the site does not have the potential to serve as such in the future. Soil cleanup levels for

induslrial/commercixl sites are established under WAC 173-340-745 and alternate levels for

other non-residential scenerios may be set on a case by case basis.

Cleanup Standards for Industrial Sites Potentially

(WAC 173-340-745) Applicable

Compliance Monitoring Requirements Potentially Compliance monitoring shall be. conducted according to anlapproved plan during and after

(WAC 173-340-010) Applicable cleanup actions. The plan will include procedures for sampling and analysis and statistical

parameters will be used to determine compliance with groundwater cleanup levels.

Applicable to site cleanup actions.

Solid Waste Management, Recovery and Recycling Act Ch.

70.95 RCW

Minimum Functional Standards for Solid Waste Applicable Requirements of this section arc applicable for alternatives requiring management of solid

Handling WAC 173-304 waste. The regulations sets the minimum standards for the handling of allsolid waste,

including operation, monitoring and elosurc requirements. Groundwaler maximum

contaminant levels (MCLs) are set at the same levels as under 40 CPR 141.

Water Pollution Control/ Water Resource Act of 1971

Ch. 90.48 RCW/ Ch-90.54 RCW
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REQUIREMENTS Applicable,

Relevant &

Appropriate, To

he Considered

COMMENT

^

Minimum Standards for Construction and Applicable Requircme^tls are af^plicable to construction of wells used for ntoniloring or rcmediation at die

Mainlenancc of Water Wells WAC 173-160 operable urSit.
I

Water Quality Slandards for Groundwater Relevant & Requirentents of tlti9 standard are relevant and appropriate to remedial aclions at the site since

WAC 173-200 Appropriate eontammanls may mlgralC from soils to groundwalcr and die standard cstablislhes specific

groundwater quality criteria. The slandard cxplicialy notcs tltat groundwater rcmcdiation

cleanup levels are to be determined using die standards presented in 173-390-720. Rentedial

actions must wilice treatntent methods necessary to protect future beneficial u5es of

groundwalc.r. i

Slate Waste Discharge Progrant Applicable Requirements of this program are applicable to runediation actions that include discharges to

WAC 173-216 ground. The chapter implemcnla a permit system applicable to industrial and kommercial

operations ilo the ground, surface waters or sewerage systems. Specific discharges prohibited

under die program are identified. Applications for a permit will not be required for remedial

actions, however, the intent of the regulatiun to maintain the highest possible standards using

all known Available and reasonable methods to pre.venl and control die discharge of wastes,

ntusl be net.

Underground Injection Control Program Applicable Applicable to remedial alternatives that involve underground injection of treated water or

WAC 173-218 wasles. The regulation aets procedures and practices designed to meel Safe Drinking Water

Act requirements under 40 CFR 124, 141, 144, and 146. On-site remedial actions need only

meet the substantive requirements of the standard.

National Pollution Discharge Elimination System Applicable Eslablishes^ a state permit program pursuant to die National NPDES system oreated under die

Permit Program WAC 173-220 Federal Water Pollution Control Act and is applicable to alternatives that include discharges

to the Columbia River.

Washington Clean Air Act

Ch. 70.94 RCW and Ch. 43.21A RCW

General Regulalions for Air Pollution Applicable Standarrls eslablishep for the control of air pollution from air contaminant sources are

WAC 173-400 applicable i-equiremenls for remedial actions proposed for the site. The regulations require

that all sources meet emission standards for visible emissions, particulate, fugLlive, odors,

ha7ardous air pollutants and SOs. Performance sWndards for new sources of air pollution set

in Section 173-400-115 are also applicable requirements.

Washington Clean Air Act Best available control technologies (QACI) consistent with the requirement in RCW 70.94,

(Ch. 70.94 RCW and Ch. 43.21A RCW) shall be applicd to releases of hazardous substances to the air resulting furm cleanup actions at

the site.

General Regulations for Air Pollution

(WAC 173-400)
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REQ^UIREMENTS Applicable,

Relevant &

Approprrate, To

be Considered

COMMENT

General standards for maximumi emissions Applicable The standards discussed in this section are applicable to remedial actions performed at the site

(WAC 173-400-040) that include rclcxses of air pollutants. This section requires that all emission units use

rcasonably availablc control technology which may be determined for some source catcgories

to be more stringent than the emission limitations listed in this chaptcr-

Minimum emission standards for general process Applicable The requirements of lhla section are applicable to the exhaust gas generated by the remedial

emissions units actions of the site.

(WAC 173-400-060)

Emission standards for sources emilling Applicable Requirements of this standard are applicable to remedial actions performed at the site that

bazardoua air pollutants could result in the emission of hazardoua nir pollutants. The regulation requires that source

(WAC 173-400-075) testing monitoring and analytical metluods for the emission of Vinyl/Chloride (a cunstituenl of

the groundwater of the 300-FF-5 Operable Unit).

Standards of pmrformanee for new sources Applicable This section adopts and incorporates Title 40 CFR Pan 60 (except sections 60.5 and 60.6)

(WAC 173-4Cq-115) into the standards of performance for incinerators. The standards are applicable since

incineration is included as pan of the remedial actions performed at the site.

Ambient Air Quality Standards and Emission Limits Applicable Requirements of Ihis standard are applicable to remedial actions performed at the site. The

for Radionuclides standard defines the maximum allowable level for radionuclides in the ambient air which shall

WAC 173-480 not cause a maximum accumulated dose equivalent of 25 mrems/yr to the whole body, or 75

mrems/yr to any critical organ. The standard requires all sources of emissions to meet levels

set in 246-220, including determination of compliance usiag methods eslablished by the

Department of Social and Health Services.

Washinglon Industrial Safcty and Health Act

(Ch. 49.17 RCW)

Worker safcty and health Applicable Regulations under the Washington Industrial Safety and Hcalth Act shall be applicable to all

(WAC 173-340-810) remedial actions

General safely and health standards Relevant and Regulation ouvcrs worker safety requiremcnts for all work places. Appr6priate to protect

(WAC 296-24) Arf roI riate human health during remcdial actions on-site, covers personnel protective equipment, general

s.dety procedures, and materials handling and storage.
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0

ontaminant

Drinking
Water 40 CFR

141a

Washington State Model Toxics, iControl Act Cleanup
Regulation Modified for Radionuclides'

NRC Standards 10 CFR
20`^

Atomic Energy Act;
Protection of the Public

and Environment,

DOE Order 5400.5'.

MCL (pCi/L) Method B Method C
Water Air W tCurrent/

proposed
Groundwater

(PCi/L)
Soil

(pCi/g)
Groundwater

(pCi/L)
Soil

(pCi/g)
(pCl/L) (pCi/m')

a er
(pCi/L)

j
Air (pCi/m )

^Sr 8/428 1.3 64 13 2,528 300/40000 30/200 40 2'
1377c, 20091199 1.62 82 , 16 3,250 20000/40000 2,000/500 120 16"

`OCo 100'/218e 3.1 153 31 6,067 50000/30000 1,000/100 200 16°
238Pa 15/7.19 .21 10.5 2.1 414 5000/30000 .07/1 1.6 .00121
239Pu 15/658 .2 10 2.0 396 5000/30000 .06/1 1.2 .0008'

2394°0Pu 15/658 .2 10 2.0 396 5000/30000 .06/1 1.2 .0008'

Total U -/30e IN 82 16' 3,250 40000/40000 3/5 24 .08'

116Ra 5/209 .38 19 , 3.8 758 30/3000 3/2 4 .004'

nsTh 1591539 .84 42 8.4 1,655 7000/10000 .3/.2 16 .002'

^Tc 90093,790e 35 1,769 350 70,000 300,000/

200,000
70,000/

2,000
4,000 80'

Gross alpha 15915e --
--

__

Gross beta 4 mrem/yr

â̂
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Drinking
Atomic Energy Act,

Water Washington State Model Toxics Control Act Cleanup Regulation NRC Standards 10
Protection of the

40 CPR Modified for Radionuclidesb CFR 20°'a
Public and

a
141

Environment,

DOE Order 5400.5e
C iontam nant

MCL Method B Method C

Ci/L) W Ai W Ai(p ater r ater r
Current/

Ground- Ground-
(pCi/L) (pCi/m') (pCi/L) (pCi/m')

proposed water Soil (pCi/g) water Soil (pCi/g)

(pCi/L) (pCi/L)

Nitrate as 45 mg/L 45 mg/L 1.2810' pg/kg 45 mg/L 5.12x10' µg/kg -- -- -- --
NO3

Nitrate as N 10 mg/L 10 mg/L 2.89x10" µg/kg 10 mg/L 1.16x10' pg/kg -- -- - --

'State Drinking Water Standards, WAC 246-290, are as stringent as current federal MCLs, unless otherwise noted,

bRadionuclide cleanup levels are based on equations and guidelines provided in MTCA Cleanup Regulations (WAC 173-340-720 and
173-340-740), modified for radionuclides as per EPA guidance (EPA 1989a)(see Section 3.1.1.1.2). These cleanup levels do not account for an

N external exposure pathway. These values are provided for comparison purposes only, and will be superseded when radionuclide cleanup levels are
promulgated.

`Appendix B, Table II, Column 2, Concentration Limits for Radionuclides in Liquid Effluent Released to Unrestricted Areas
(soluble/insoluble).

dWater Quality Standards for the State of Washington (WAC 173-201A) concentrations for all classes of radionuclides are determined by one-
one hundredth of the value hsted in WAC 246-221, Appendix A, Table It, Column 2, which is an equivalent to 10 CFR 20, Appendix B. Table II,
Column 2.

`Reported as 4% of the Derived Concentration Guide for Ingested Water, which allows comparison with DOE drinking water criterion of
4 mrem/yr.

fCurrent MCL.

gProposed MCL as reported in the Advanced Notice of Proposed Rule published in 56 FR 33050, July 18, 1991 . Appendix B of the proposed
regulations lists activity for beta and photon emitters equivalent to a 4 mrem/yr dose. The notice also published a proposed MCLG of 0 for the
radionuclide.

hICRP Lung Retention Class W.

'ICRP Lung Retention Class Y.
ITotal uranium calculated as

235U.

criteria not listed.
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Table 3. Preliminary Contaminant-Specific ARARs for the 200-BP-1 Operable
Unit Contaminants of Concern. (sheet 3 of 3)

I Dose-Related Standards for Radionuchdes

Environmental Standards for the Uranium Fuel Cycle 40 CFR 190

Tne annual dose equivalent is not to exceed

25 mrem/yr to whole body

75 mrem/yr to thyroid

25 mrem/yr to any other organ

Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes 40 CFR 191

Subpart A - Facilities regulated by the commission are not to exceed standards set by 40 CFR 190. Facilities
not regulated by the Commission shall provide reasonable assurance that the combined annual dose to the
public resulting from discharges shall not exceed

25 mrem/yr to whole body

75 mrem/yr to any critical organ

Alternative standards may be established that prevent any member of the public from receiving continuous
exposure of more than 100 mrem/yr and an infrequent exposure of 500 mrem/yr from all sources.

Subpart B - Environmental Standards for Disposal sets groundwater protection levels at

2 2W2 2sRa at 5 pCi/L

Alpha emitters at 15 pCi/L, including 226iz2sRa, excluding radon

Combined concentrations of beta or gamma emitters shall not produce an annual dose equivalent to
whole body or any internal organ greater than 4 mrem/yr if an individual consumed 2 1/day from the
groundwater source.

National Emission Standards for Hazardous Air Pollutants 40 CFR 61

Subpart 1- National Emission Standards for Radionuclide Emissions from Facilities Licensed by the Nuclear Regulatory
Agency and Federal Facilities not Covered by Subpart H

Emission of radionuclides, including iodine, to the ambient air from a facility regulated under this subpart shall
not exceed those amounts that cause any member of the public to receive in any year an effective dose
equivalent of 10 mrem/yr.
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4.1.2 Future Exposure Conditions

Future land use on the operable unit through the year 2117 will be
limited to industrial land use only. No residential, recreational, or
agricultural uses will be permitted within this timeframe. Land use beyond
the year 2118 is assumed to remain the same, based on the current policy of
using the 200 Areas as permanently controlled waste storage and disposal
facilities and on the recommendations from the Hanford Site Future Uses
Working Group (HFSUWG 1992).

4.2 REMEDIAL ACTION OBJECTIVES

Remedial objectives establish site remediation goals by taking specific
contaminants, contaminated environmental media, and potential contaminant
exposure pathways into account [40 CFR 300.430(e)(2)(i)]. Remedial action
objectives focus on the development, screening, and analysis of remedial
alternatives to ensure that they are protective of human health and the
environment.

The 200-BP-1 Operable Unit is a source operable unit, with contaminants
contained in the soil matrix or adsorbed to soil particles. Under current
conditions, the risk to human health and the environment from the source
operable unit is below 1 x 10-6 for all pathways combined. Unacceptable risk
above this level, requiring remedial actions, occurs under future industrial
scenarios for land use at the operable unit.

Groundwater beneath the 200-BP-i Operable Unit is included in a separate
groundwater operable unit, the 200 East Groundwater Aggregate Area. An
assessment of environmental risk that is posed by the groundwater pathway and
consideration of remedial objectives aimed at addressing groundwater
contamination will-be included in the 200 East. Groundwater Aggregate Area
Study.

Based on the results of the fate and transport analysis and the baseline
risk assessment completed in the Phase I RI and FS reports, recommended RAOs
include the following:

• Limit human receptor exposure to near-surface and subsurface
infiltration qsravels/soils to maintain receptor risk in the range
of 10 4 to 10-

• Limit biotic exposures to near-surface and subsurface infiltration
gravels/soils

• Limit future impacts to groundwater by taking measures that
minimize infiltration and downward migration of contaminated
vadose zone pore water, such that ARARs are not exceeded or risk-
based concentrations in groundwater remain below the range of 10-4
to 1O 6

• Take into account impacts of the proximity of the 241-BY Tank Farm
on remedial objectives.
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A comprehensive evaluation of 10 alternatives against 7 EPA criteria was
conducted for treating contaminated soil in the FS report. These 10
alternatives and criteria include the following:

Remediation Alternatives

1.
2.
3.
4.
5.
6.
7.

8.
9.

10.

Alternative A:
Alternative B:
Alternative C:
Alternative D:
Alternative E:
Alternative F:
Alternative G:

Alternative H:
Alternative I:
Alternative J:

EPA Criteria

No Action
Institutional Controls
Rinintriicinn

RCRA Barrier
Hanford Barrier
Excavation and Soil Washing
Excavation and Soil Washing with
Vitrification
Excavation and Fixation
Landfill Disposal
In Situ Fixation.

1. Overall Protection of Human Health and the Environment
2. Compliance with ARARs
3. Long-Term Effectiveness and Performance
4. Reduction of Toxicity, Mobility, or Volume
5. Short-Term Effectiveness
6. Implementability
7. Cost.

Two additional criteria that will be conducted during the final public
review period include the following:

State Acceptance
Community Acceptance.

5.1 SUMMARY OF ALTERNATIVES

The alternatives analyzed for the 200-BP-1 Operable Unit are presented
below. These numbers correspond with the numbers in the RI/FS reports.

Except for the "no action" alternative, all of the alternatives now
being considered for the site would include a number of common components.
All of the alternatives would require some form of institutional control to
provide long-term effectiveness. All barrier designs and in situ fixation
would leave waste in place. Excavation alternatives assume a maximum
excavation depth of 50 ft. Excavation below 50 ft would compromise the
integrity of the adjacent 241-BY Tank Farm. All waste removed from the site
would be placed in a permanent landfill on the Hanford Site that is presently
in the conceptual design stage. A RCRA barrier would be required to prevent
groundwater contamination for all excavation alternatives due to soil
contamination below 50 ft.
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5.1.1 Alternative A: No Action

The NCP requires that a "no action" a?ternative be included in
remediation alternatives to provide a baseline for comparison to other
alternatives. Under this alternative, no further action would be taken to
prevent exposure to the soil contamination. The total cost of this
alternative is $1,140,000.

5.1.2 Alternative B: Institutional Control

This alternative assumes that the current administrative and maintenance
of the existing clean soil cover remain in effect. Institutional controls
consist of fencing, warning marker and signs, site use restrictions, and
groundwater use restrictions. These controls are consistent with current
plans for dedication of the 200 East Area as a permanent waste management and
disposal area. The total cost of this alternative is $1,240,000.

5.1.3 Alternative C: Biointrusion Barrier

Contaminated soils would be left in place and covered with a 3-ft
biointrusion barrier. The multilayered barrier would be designed to prevent
contact with contaminated soils and to prevent plant or burrowing animals from
bringing contaminated soils to the surface. The total cost of this
alternative is $3,470,000.

5.1.4 Alternative D: Modified RCRA Barrier

- Contaminated soils would be left in place and-covered with a 5-ft RCRA
barrier. The barrier would be designed to meet ARARs of RCRA landfill closure
in 40 CFR 264.310. The total cost of this alternative is $5,650,000.

5.1.5 Alternative E: Hanford Barrier

Contaminated soils would be left in place and covered with a 15-ft
Hanford barrier. The barrier is designed to minimize water infiltration,
prevent biological intrusion, and resist erosion for a design life
1,000 years. The total cost of this alternative is $8,470,0000.

5.1.6 Alternative F: Excavation and Soil Washing

The purpose of this alternative is to minimize the volume of soil
requiring disposal. Soil washing is used to physically or chemically separate
the size of the soil particles. Higher contaminated soils are generally found
in the fine soil particles and would be disposed of in an approved landfill.
The total cost of this alternative is $182,000,000.

25



BHI-00024
Rev. 00

5.1.7 Alternative G: Excavation and Soil Washing with Vitrification

This alternative- is esientially, the sa1-11 e as alternative F with the
addition of vitrifying the highly contaminated soils once separated. The
vitrification process would immobilize the contaminants in a glass matrix.
Thr-total--cost-o€-this-alternatzve-is $268,000,000.

5.1.8 Alternative H: Excavation and Fixation

Contaminated soils would be removed, mixed into a grout matrix, and
returned to the excavation. The grout matrix would reduce the mobility of the
contaminants. The total cost of this alternative is $81,000,000.

5.1.9 Alternative I: Landfill Disposal

Contaminated soils would be removed and disposed of in an approved
landfill on the Hanford Site. The total cost of this alternative is
$82,000,000.

5.1.10 Alternative J: In Situ Fixation

This alternative would involve treating most of the highly contaminated
soils in place with fixation. Deep soil mixing would be accomplished by
drilling with large augers to mix the soil in place while grout or other
fixation agents are injected. The total cost of this alternative is
$53,000,000.

5.2 EVALUATION OF ALTERNATIVES

A comprehensive analysis was conducted to evaluate the ability of the
alternatives to meet the seven criteria listed above. The comparative
analysis was conducted by first determining relative scores for each of the
alternatives against the individual criteria. The relative scores were then
normalized on a 0 to 10 preference scale, with 10 being the most preferred.
The criteria were then weighted in terms of importance. Finally, composite
scores were calculated by multiplying the criteria weight by the alternative
score and summing for all criteria.

The results of the comparative analysis indicate that the low-
permeability barriers (with institutional controls and component that prevent
biointrusion) score the highest. The modified RCRA barrier scored highest,
just slightly higher than the Hanford barrier. Following the two barriers,
the next highest scoring alternative is institutional controls. The remaining
alternatives all score significantly lower. The sensitivity analysis
indicates the RCRA barrier scores highest across a wide range of criteria
weights.
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6.0 MODIFIED RCRA BARRIER

RCRA Subtitle C Cover designs are widely used at hazardous waste sites
and vary somewhat in their construction. The majority of RCRA Subtitle C
Covers depend on the use of synthetic liners for hydrologic barriers. The use
of synthetic liners in this cover design was determined not to meet the
durability requirement necessary to achieve the long-term resilience design
criteria.

Other cover designs used at RCRA sites that do not use synthetic liners
must be approved by EPA as being functionally equivalent to those that do.
This process of approving equivalence is dependent on site-specific conditions
such as underlying geologic conditions and the local microclimate.

Three RCRA Subtitle C Covers have been designed for site-specific
applications at the Hanford Site. These cover designs, termed the PUREX
Cover, the 183-H Cover, and the Hanford Nonradiological Dangerous Waste
Landfill (NRDWL) Cover, are similar in design and the use of construction
materials. The NRDWL cover design provides for the thickest soil vegetative
layer and is thought to most closely meet the design criteria. Therefore, the
RCRA Subtitle C cover design has been based on the cover design used for the
NRDWL. This NRDWL cover design was modified to incorporate design changes
making it suitable for use at low-level waste sites.

Thg NRDWL cover; as-submitted irrthe permit application ( DOE-RL 1990),
consisted of the following six layers listed from the surface downward:

• 75-cm (30-in.) soil top layer
• 15-cm (6-in.) sand drainage layer
• Geotextile filter cloth
• Geonet drainage layer
• High-density polyethylene liner
• 60-cm (24-in.) soil liner.

The RCRA Subtitle C Cover alternative incorporated three design changes
to the NRDWL design. The first design change was to increase the thickness of
the soil top layer by 25 cm (10 in.) to provide for more long-term soil
erosion. Second, to further minimize soil erosion, a gravel admixture was
added to the soil top layer. The third design change was to replace the
geonet and high-density polyethylene liner with a sand filter system and an
asphalt liner to increase its design life. The asphalt layer, in addition to
functioning as a liner, will also serve as a biointrusion barrier to prevent
plant roots or burrowing animals from contacting underlying waste.

The RCRA Subtitle C Cover was designed for application at waste sites
that contain hazardous and/or low-level waste constituents. The RCRA barrier
is a multilayered barrier intended to minimize infiltration, prevent
biological intrusion, and resist erosion. The design meets minimum technology
requirements contained in 40 CFR 264.301 for hazardous wastes, but is a
modification of the design recommended in EPA guidance.
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6.1 DESIGN

The RCRA Subtitle C Cover is composed of eight layers having a total
thickness of 1.7 m (5.66 ft). A detailed description of the functions of each
of the cover layers is provided in the following sections. The uppermost
layers are described first, followed by descriptions of successively deeper
layers. A summary description of each of the cover layers is provided in
Table 4, and a cross section is shown in Figure 2. Tables 5 and 6 list the
design criteria and how the barrier conforms to these criteria.

6.1.1 Layers 1 and 2: Topsoil Layer and Cover Soil Layer

The topsoil layer is designed to perform several specific functions.
First, the topsoil layer is required to support the growth and propagation of
vegetation that will prevent wind and water erosion and facilitate
evapotranspiration. Pea gravel will be mixed with the topsoil layer to
improve its ability to resist wind erosion if areas of the cover become
temporarily denuded of vegetation during extended dry periods. The high
degree of effectiveness of pea gravel in controlling wind erosion was
demonstrated in work conducted by Pacific Northwest Laboratory on Hanford Site
soils ( Ligotke and Klopfer 1990).

A secondary function of the two soil layers is to intercept, temporarily
store, and return the moisture to the atmosphere by evapotranspiration. Based
on HELP modeling, essentially 100% of the annual precipitation is
evapotranspired (Append?x Aj. By eliminating deep pei°coiation, reildnce on
the performance of the lower layers as infiltration barriers can be reduced
and the layers can beapproached--_as-contingencycQmponents of the overall
cover design.

The topsoil material will provide a suitable medium for establishing and
maintaining the cover vegetation that will facilitate soil moisture removal by
evapotranspiration. The compacted topsoil layer will retard moisture
migration through the lower part of the cover system, extending the residence
time for which soil moisture is available for plant uptake.

Moisture retention and removal by evapotranspiration will be maximized
within layer 2 by the creation of a capillary break with the underlying filter
sand ( layer 3). Conceptually, a capillary break occurs when a layer of fine-
textured soil overlies a layer of coarser textured soil (e.g., sand, gravel,
or -rock) - (DnF_RL--1g87).__7#ve rapillary break acts as a one-way check-valve.
Surface tension effects within the pore space of the fine-textured soil exert
a negative ( suction) pressure on the contained soil moisture. For moisture to
bPgin to drain-IIut--of--the textured soil-,-the--sucti-cn -preSsare-Sust be overcome
by development of gravitational pressure ( hydraulic head) within the layer.
In effect, a portion of the fine-textured soil must become nearly saturated
before drainage can occur.
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Layer Thickxtess, cm
no.' (in.)

Layer description Specifications Function i

1 50 (20) McGee Ranch silt McGee Ranch silt mixed with The silt loam was selected for optimal
with pea gravel mix pea gravel 15% by wt. 2.36 water retention properties and should

to 9.5 nun in diameter provide a good rooting medium for cover
conforming to ASTM D448 vegetation. The pea gravel is designed to
No. 8 aggregate. minimize wind erosion of the silt without

significantly affecting its moisture retention
capabilities. The thickness of this layer
was selected based on HELP'modeling.

2 50 (20) Compacted McGee McGee Ranch silt compacted The compacted silt is designed to slow the
Ranch silt to 90% of the optimum dry percolation of soil moisture. The extended

density as determined by the residence time of moisture in this laver will
standard proctor. increase the volume of moisture removed

by evaporation and transpiration. The
thickness of this layer was selected based
on HELP modeling.

3 15 (6) Filter sand Naturally occurring or blended This layer is designed to prevent piping of
sand meeting the following soil fines into the underlying layer. The
filter requirements (diameters thickness of this layer was selected to allow
are approximate): Di, = for reasonable construction tolerances.
0.45 mm, D, = 1.25 mm,
and Dgs = 1.8 mm.

4 15 (6) Filter gravel Naturally occurring or blended This layer will prevent the piping soil fines
gravel meeting the following and sands into the underlying gravel
filter requirements (diameters drainage layer.
are approximate): D15 = 1.8
mm, D^ = 31 mm, and Des
= 36 mm.

5 15 (6) Drainage gravel Naturally occurring or blended This layer provides lateral drainage for
gravel having a saturated removal of any soil moisture that percolates
hydraulic conductivity greater through the overlying layers.
than I cm/s.
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Layer Thickness, cm
no. ° (in.) Layer description Specifications Function

6 15 (6) Asphalt Asphaltic concrete with a This layer will function as a hydrologic
gilsonite top coat. The barrier and a biointrusion barrier. The
permeability of the asphalt will thickness of this layer was detennined to
be less than I x l0a cm/s. allcw for reasonable construction

tolerances.

7 10 (4) Asphalt base course 15.87-mm-diameter crushed The purpose of this layer is to provide a
basalt conforming to WDpT stable base for placement of the asphalt
M41-10, 9-03.9(3). layer.

8 Variable Grading fill WDOT M41-10, 9-03.18 This layer will provide a level subgrade for
approved backfill. construction of the overlying layers.

Lover tayers are usten sequentially trom top to bottom.
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Â

c
^
J

c-F

m

c^

^
c

m

0
^
•n

N
lD
f)

0
7

;u co

O
OO

Ja



BHI-00024
Rev. 00

Table 5. Summary of RCRA C Cover Design Criteria.

Criteria

1. Design cover that does not require maintenance.

2. Design cover to promote drainage and minimize
erosion.

3. Prevent plant intrusion.

4. Prevent animal intrusion.

5. Prevent downward infiltration through the cover.

6. Design cover with a permeability less than or
equal to any natural subsoils present.

-3: - Pfevent individuals from inadvertently occupying
site or contacting waste.

8. Design multimedia cover that relies on material
resilient to natural degradation processes.

9. Design cover with biointrusion control
functional life of 500 years.

10. Design cover to prevent piping of fines into the
lateral drainage layer (i.e., D15 filter/D8 Top
Soil Layer <4.5 and D15 Drainage Layer/D85 ^ilter
<4.5).
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Design Criteria
^'-i - -

Conformance with Design Criteria

1 Design cover that does not require Cover layers 1 and 2 have been designed to sustain the growth and propagation of a
maintenance. native vegetation layer that would protect against soil erosion and require no,

maintenance. 4n addition, cover layers 3 through 6 will provide bibintrusion
protecticrq fronn plants and animals that could potentially damage the cover if left
unrepaired.

2. Design cover to promote drainage and Cover layers 1 and 2 have been designed to limit wind and water erosion to an
minimize erosion. acceptable leve4 by limiting surface slope to 2%, adding a pea gravel admixture,

establishing erosion-resisting vegetation, and providing a 36-cm (14-in.) allowance
for erosion. Si+il erosion calculation shown in Appendix B shows these design
features will pcovide for long-term protection.

3. Prevent plant intrusion. Four methanisi los are provided in the cover design to prevent plant intrusion: (1)
adequate soil rooting medium is provided in layers 1 and 2 for most vegetatilm, (2)
a capillary break at the interphase of layers 2 and 3 should prevent plants from deep
rooting, (3) layers 3 and 4 provide 45 cm (1.5 ft) of granular media that is
inconduC:ive to plant growth, and (4) the asphalt layer will prevent plant penetration.

4. Prevent animal intrusion. The asphalt layrr 6 will prevent burrowing animals from contacting underlying waste
material.i ,

5. Prevent downward infiltration through the Percolation through the cover will be essentially prevented by plant transpiration
cover. from layers 1 and 2 by lateral drainage from layer 6. HELP modeling has

confirmed that iio downward percolation of water through the cover will occur
(Appendix A).

6. Design cover with a permeability less than This cover design includes an. asphalt hydrologic/biointrusion layer that is expected
or equal to any natural subsoils present to have a permeability lower than any naturally occurring subsoil. Compliance with
(assumed to be McGee Ranch Silt). this criteria cannot be fully evaluated without site-specific soil information.
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Design Criteria Conformance with Design Criteria

7. Prevent individuals from irtldvertently Followingthe reutoval of active institutional controls, markers will be placed at the
occupying site or contacting waste. barrier site to warn individuals about the dangers of occupying the site. In addition,

the site will be recorded on the county land deeds. Casual explorers will be
prevented from contacting the wastes by use of the biointrusion layer 6.

8. Design multimedia cover that relies on This cover has been designed with a 100-cm (40-in.) soil cover layer designed to
material resilient to natural degradation prevent wipd and water erosion. The cover uses a gravel admixture to minimize
processes. kvind erosipn, includes an allowance for long-term soil loss, and has limited surface

hlopes to 2 % to minimize water erosion. In addition, the cover uses only naturally
occurring geologic materials that have good resistance to weathering.

9. Design cover with biointrusion control The asphalt biointrusion layer 6 of this cover is located 145 cm (5.9 ft) below grade.
functional life in excess of 500 years. At this depth, the asphalt is protected from freeze/thaw activity and is a low

oxidizing environment. To further protect the asphalt, it will be coated with
Gilsinite, a tar-like substance that has natural analogues that have existed for
thousands of years. The combination of these design features should provide for a
functional design life of this layer in excess of 500 years.

10. Design cover to prevent piping of fines into The lateral drainage layer 4 was designed with two overlying soil filters to prevent
the lateral drainage layer (i.e., D„ the piping of fines, which could potentially cause clogging. Those filter layers were
Filter/Dgs Top Soil Layer <4.5 and D15 designed in accordance with the design criteria.
Drainage Iayei/DeS Filter < 4.5).
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The effectiveness of a capillary break is contingent on selecting a
fine-textured topsoil to store and return water to the atmosphere by
evapotranspiration such thatit will remain unsaturated in its lower portion
at all times. The topsoil must have sufficiently fine texture to exhibit high
water retention characteristics ( i.e., high field capacity and porosity
values), yet must be sufficiently coarse textured that plants can readily
access and extract the moisture from storage. Silt loams and fine sandy loams
are most suitable for this application. The proposed material for
constructiGn of_layers l and-2 is a s-andy-silt to silt-loam cnil. Thic
material can be obtained from the McGee Ranch area, located northwest of the
Yakima Barricade on the Hanford Site. The McGee Ranch soil has been
characterized by preliminary test boring and sampling ( Ligotke and Klopfer
1390, G^v€ RL iSSP) :-Per#G1Tence of iicuee Raiich s i i t as a component of l ong-
term covers currently is being evaluated at the Field Lysimeter Test Facility
on the Hanford Site.

The proposed cover design includes a 2% surface slope to promote surface
runoff from the topsoil layer without causing excessive soil erosion.

6.1.2 Layers 3 and 4: Filter Sand and Filter Gravel

These layers, besides acting as capillary breaks, are designed to
prevent the piping of soil fines into the underlying lateral drainage
(layer.5). The accumulation of fines in the lateral drainage layer could,
given sufficient quantity, clog the drainage layer and prevent it from
functioning properly. The filter layer was designed using criteria summarized
in the text Seepage, Drainage, and Flow Nets (Cedergren 1967). Use of these
fiiter design criteria will provide a conservative design given the filter
criteria were developed for dams that experience hydraulic heads several
orders of magnitude higher than those expected for the RCRA Subtitle C Cover.

6.1.3 Layer 5: Drainage Gravel

This layer will provide a drainage layer should water penetrate through
layer 2 and its underlying capillary layer. The lateral drainage layer will
be sloped on a 2% grade to move water to the edge of the cover where it will
be discharged to the soil. The drainage layer is designed to have sufficient
permeability to avoid the formation of greater than 30 cm (1 ft) of hydraulic
head on the underlying asphalt liner.

6.1.4 Layer 6: Asphalt Biointrusion Layer

The purpose of this layer is to isolate the covered wastes from contact
with plant roots and/or burrowing animals and to act as a secondary hydraulic
barrier. Plant and animal intrusion represents a variety of risks. Root
holes could potentially provide a direct pathway for surface water to move
downward and if the roots penetrate the waste layer, they could transport
contaminants to the surface. Animal intrusion into the waste layer could
provide a direct path for the movement of contamination to the soil surface.
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The RCRA Subtitle C Cover will use three design components to prevent
deep plant rooting: (1) the combined 1-m (3.3-ft) thickness of layers 1 and
will allow adequate rooting depth for most indigenous plant species on the
Hanford Site; (2) the capillary break effect between layer 2 and layer 3 will
result in the long-term maintenance of relatively dry soil conditions below
the capillary barrier, which are not conducive to plant growth; and (3) the
asphalt layer will provide a cover that cannot be penetrated by plants unless
cracked or otherwise damaged.

Prevention of animal and insect intrusion will be ensured by use of the
following design features: (1) the compacted soil (layer 2) will deter
intrusion because of the difficulty of excavation; (2) the dry, cohesionless
soil (layers 3 and 4) may be unstable for burrowing; (3) results of a
literature survey showthat the majority of animals do not burrow deeper than
2 m(6.56 ft) (Landeen 1990); and (4) the asphalt is of sufficient strength to
prevent penetration of even large burrowing mammals such as badgers.

The asphalt layer will be constructed of a durable mixture with double
the tar content of normal highway asphalt and added sand as a binder material.
Tests have shown that a hydraulic conductivity as low as 10-8 cm/s should be
expected in this material (Dunning 1990). The life span of the asphalt is
estimated to be in excess of 5,000 years based on natural analogues of similar
material. This iong life span is based on the asphalt remaining covered and
therefore protected from ultraviolet radiation and freeze/thaw activity. To
provide additional protection to the asphalt, it will be coated with 6.4 mm
(250 mil) of a derivative of gilsonite, a naturally occurring tar sand
material. This material has gained wide acceptance within the uranium mill
tailings remedial action program because of its excellent puncture resistance,
retained flexibility, and ease of constructibility. Tests on asphalt modified
with a similar top coating have shown it to have a permeability as low as
10 1-1 rm/c_lRnmina 1QQ21

6.1.5 Layer 7: Asphalt Base Course Layer

This layer will be used to provide a stable base for constructing the
overlying asphalt layer. The base course will be of a standard mix design
used by the Washington State Department of Transportation.

6.1.6 Layer 8: Grading Fill

Grading fill will be used to establish a
construction of the overlying soil layers. The
with a 2% grade to establish the required slope
(layer 5) and to promote runoff from layer 1.
base will also facilitate the construction proc
accurate placement of the soil lifts.

smooth base for the
sub-base will be constructed
for the lateral drainage

Construction of a level sub-
ess by allowing for more
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6.2 SITE-SPECIFIC REQUIREMENTS

The modified RCRA barrier will consist of one barrier that will cover
the 216-B-43 through 216-B-50 cribs within the 200-BP-1 Operable Unit. The
fully functional portion of the barrier will extend 60 ft from the outer edge
of each crib. This overlap will prevent water from remobilizing waste beneath
the cribs. Justification for this overlap was based on previous field and
vadose modeling (DOE-RL 1993b). Additional vadose modeling was completed to

_ +erm'ne the --0"^xrV^a" oEL_ of mo9'stur2 a F̂ter 'r ♦
iun V

„F aL.° 1....".":..----- -------ee- l-- -n ----7-^ta^-lal.I the VQl f itlr
(Figure 3).

The following are site-specific requirements that will be evaluated
during the definitive design.

1. Side slopes will be minimized. Construction material will be from
pit run gravel and/or basalt rip-rap.

2. Asphalt layer will extend to the toe of the side slopes. No water
collection system will be required.

3. Design will take into account adjacent facilities such as the BY
Tank Farm and the Prototype Surface Barrier.

4. Neutron access tubes will be required to monitor the lower silt
layer and beneath the asphalt layer.

5. Surface structures (wells, power poles, posts, etc.) will be
removed prior to barrier construction. All groundwater monitoring
wells within the barrier foot print, with the possible exception
of 299-E33-38 and 299-E33-40, will be abandoned. If the integrity-- --- -- -
of the barrier will be compromised by leaving these two wells in
place, they will also be abandoned.

6. Subsurface vaults on the south side of the cribs will be
stabilized prior to barrier construction.
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6.3 COSTS

The modified RCRA barrier rough order of magnitude cost estimate is
based on many assumptions, which are listed in this section. These
assumptions may or may not be applicable to the final definitive design. The
-ersgineerang Aesign-contractor--wsl1 develop sitc-specific construction--

----sptrcificatioFSfor,#tse barri€r. This cost estimate is broken down into the
following categories and summarized-ia Table 7.

Engineering

Definitive Design
Construction Management, Engineering, and Inspection
Sealed_Doub1Q-Ring Lnfil-trometer-Teston Asphalt Layer

Construction

Site Grading, Compaction, and Placement of Grading Fill
Placement of Base Course for Asphalt
Placement
Placement
Placement
Placement
Placement
Placement
Placement

of Asphalt
of Gravel Drainage
of Side-Slope Fill
of Gravel and Sand
of Compacted Silt
of Silt/Pea Gravel
of Crushed Basalt

6.3.1 Engineering

Layer
and Fill to Support Graded Filter Layers
Filter Layers

Admix
Surfacing Material on Perimeter Berm

Definitive Desian .-Definitive design will be performed by a consulting civil- engineering subcontractor. Definitive design activities will include
----- ----------prepad'atinnof rlan-and-Q.eCtiCn di'awingS, Sp2£ifii.ation5, and quality control

plans for construction; materials testing to support preparation of
specifications; stability and performance analysis calculations; and
preparation of procurement documents. Costs for this task (including OH&P)
are estimated as 5% of construction costs.

Construction Management. Enaineering, and Inspection . Construction management
activities will be supported by Westinghouse Hanford Company Projects. This
task covers bid evaluations, control and review of vendor submittals,
engineering support during construction ( including survey support), design
change control, inspection planning, constructibility reviews, and production
of as-built-drawings. This taskincludes-costs for quality control overview,
sampling, and testing exclusive of the sealed double-ring infiltrometer test
(see following task). Costs for this task ( including OH&P) are estimated as
10% of construction costs.
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Table 7. RCRA Subtitle C Barrier Cost Estimate Comparison. (sheet 1 of 3)

COST ITEMS Estimated Indirect Subtotal 15% ConL Total

Cefindive Cesicn iTrhnical Sa.ices)

121,000 0 121,OiA 18,150 139,150

- Load, haul & dump soil from pit 30, 308,821

8 mile rouru'r.p using 5 dura Lvcks

Q 12 CY eacn, and ore 4 CY IcaGer.

- 56,500 CY piue 2G% s+re:l = 67,97J CY 0

to haul. Ten .ran cre.r will average 816

CY per day for :S days (17 week fob).

- Spread scil and level with dczerlSrac'er. 67,922

- CompaC site with vitrtory rci;er, 17,564

415RX53otarea5li's,2:zsses.

Sublcral

- Base raurse material, 53' minus, ^6,805

deLvered to s'e

- Spread grvel and level with 2.Fr5

ccZeriSracer-» d-eep.

- CompaC wTL`n ^4brtcry rUler, 2;asses. 1,041

- Sales Tax at 7.5% 3,174

- CH&P (on ^:ar'r^cs cr.N) <76

Subtctal ..4 192 7,587 51.719 9.267 7 1046

Placem.ent of Ascrart

- 6' inc.i poiy;rarTrodifed asphart. 377,300

(Per Don Q A & B Asphart)

- Spray appGed yilsoni;e top 970,2C0

coat- (Per K_4 esdmate ER 3A12

(W-2E.3), date] 2-1Ge3).

NOTE: lrrln c:sf may se iemccrry

due to a:r, errt mcncxty on croCuct.

Subtotal 1.347,500 188,650 1.536,150 230423 1,766.573

- Load trucks with screened runaf-pit 30,648

9rirvei-
- Haul and dump gravel at sY,e, assume 12,628

8 miks rou)d trie.

- Spread and I" gravd wiUt 4,114

t1=er/qtaoer, 6 in layc.

--- - Gornpad gavd with vibratory roiier, i,075

2 passas-

- Saks Tmc Q 7.8% z078

- OHSP ( on rnarkutxi only) 311

Su7cal 50.8E4 7,120 57.974 8,696 56.670
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Table 7. RCRA Subtitle C Barrier Cost Estimate Comparison. (sheet 2 of 3)

COST ITEMS Estimated Inc i rect Subtotal 15°4 Cont Total

P:acement of Cvsthed 3asaa

- Load, haul and spread 12 inch'a,ver of 17 r.ir.us 50,744

cn:shed basatt around ;.e.^,meter Sern. E.ns,ing

quarry is 17 m5es from s'e.

- Sales Tax Q 7.3% 1,248

- OH&P Irv^ rrar'n^rc or.lv) 187...._. ^^..._. ____ _.

Subtctal 52.179 7, 3C5 59,484 8.^ 68;40 7

Placement of Slcesicpe Fltl

- Load, haul & dump prt r_n sand and gravel mSC 20,007

from pit 30.

- Spread materal abng west, nonh and east s:des 8,810

of the coverd area zt:'.o 1 s:cpe vr.th

dczer/grader.

- Compact berm w71 varatcry rolier, 5 ffts, 2 2,27

passes.

Placement of Fill to SuDpc^*, Giraded Fi.",e'r Layer

- Load, haul & dump pd r,:n sand and gravei ma 4,548

from pit 30.

- Spread materal alcng ;enmeter of the ccvered 2,001

area at 2:o 1 slcpe +r1 dc:er/grcer.

- Comcact berm wth i^zlory roller, S IiP.s, 2 518

Subtotal 38,161 5.343 43,504 6.525 50.030

Gravel and Sand Fi;,er Layers

- Load trvcks vr;h scr eerr! nincf-{R 30,5^8

gravel.

- Haul and dump 5ravef at sLe, assume

8 mile round trip.

- Sprrad and level gravel viL1 4,114

dozer/grader, 6 in ayer.

- Compact gravel wi.ti S_rztory roiler, 1,075

2 passes.

- Load trucks wr,h sc: ^r,r: sard. 47,E57

- Haul and dump sana at sr:e, assur,.e 12,628

8 mile round tr.p.

- Spread and Ievel sand w'h 4,114

dazer/grader, 6 in ayer.

- Compad sand with varatory rolkr, 1,075

2 passes.

- Sales Tax Q 7.8% 5,324

- QHg?(o.; owu.,.oarN) _ 7S8

Subtctal 120.261 !6.837 137,098 20.565 157,563

Placement of Cempared S't

- Load, haul and dump McGee Ranch silt, 36 98,4^

rnik round trip

- Spread and Strtic CornpaC to 27 depth in 69,411 •

3 lifts, using dczer/grader, rolkr and water

tNck

Subtctal 167.588 23, 504 191,392 Z5.709 220,101
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Table 7. RCRA Subtitle C Barrier Cost Estimate Comparison. (sheet 3 of 3)

CCST ITEMS Estimated Indirect Subtotal 15'4 Cont. Total

Placemer,t of SittlPea G^a^4 Aamx

- Lcad, haul, and dump McGee'nanch s;!t 86,C25

at p4 30, 26 mees round tr.o.

- Ma abcwe sitt with 1980 CY of bcal 88,573

sourced pea g ravel, load 1•aul 4 mles,

and dump.

- Spread muc and level to decth of 20 in. 13,146

- Sales Tax Q 7.8% 2,051

- OH&P ( on maria:os enN) 205

Subtotal 1E4.100 26,614 2! 5.714 32.507 249.=1

Base for ?enmeter Access noaa Nr.: fcr ;he RCRA Suotae C.-.amer.

- Base course matecal, 1-L^ rninus, 0

defrvered to s:,e.

- Spread gravel and level w'h 0

dozer/grader, 6- deep.

- CompaC wit1 virLr,!cry rciler, 0

2 passes.

- Sales Taz Q 7.a% 0
- CHEP ( on marla:ps onty) 0

Subtotal 0 0 0 0 0
Appiirati,:n of Pea Gravel NiA for RCRA Subtr,:e C 3arrier

- Load trucks w;,h screended p ea gavel 0

- Had and dump, or brcaccast pea gravel in 1 inch 0

Iayer, assume 3 mile round tr.p.

- Hand dress too ;aver 0

Sublctal 0 0 0 0 0
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Sealed Double-Ring Infiltrometer Test on Asphalt LavPr . Costs are included in
the estimate for performing two sealed double-ring infiltrometer tests on the
asphalt layer, after construction of the layer and before construction of any
superimposed layers, to obtain a direct measurement of the hydraulic
conductivity of the layer as built. The tests will be performed by a
consulting geotechnical engineering subcontractor. The task will include
equipment, labor, per diem and travel expenses related to construction,
installation, and monitoring, followed by disassembly of the testing
apparatus. Equipment costs are limited to expendable portions of the
apparatus. Costs for this task (including OH&P) are estimated at $50,500 (per
proposal).

6.3.2 Construction

Site Grading, Compaction, and Placement of Grading Fill . The work will be
performed by a qualified subcontractor. The site surface measures
approximately 415 ft (E-W) by 530 ft (N-S). The area is devoid of vegetation
(no clearing and grubbing will be necessary). The existing site surface is

-slightly 9rreguiar and slopes at approximately 1.5% to the north. A planar
surface is desirable prior to placement of the barrier layers, to facilitate
survey control and quality control of material placement and layer
thicknesses. Consistent with ALARA principles, balanced cuts and fills will
not be used to create a uniform site surface. Surface grading will be done
exclusively with fill. It is estimated that approximately 56 600 bank yd3 of
grading fill will be needed (corresponding to 67,900 loose ydi, assuming 20%
swell). The material will be sourced from pit 30, situated between 200 West
and 200 East Areas, opposite the 609-A Fire Station. Moisture conditioning
(i.e., addition and control) will be performed at pit 30 before transportation
to the construction site. The one-way haul will be approximately 4 mi.
Grading fill and existing site soils will be densified by making several
passes over the site with a vibratory compactor to create a suitable sub-base
for cover construction.

Placement of Base Course for Asphalt Layer . The work will be performed by a
qualified subcontractor. The base course material will be >80% minus 5/8-in.
material conforming to WDOT M41-10, 9-03.9(3). The material will be sourced
from a local commercial supplier. Cover construction will require hauling and
placing approximately 4,400 T of material (corresponding to approximately
2,700 yd3). These quantities were determined based on placing 4 in. of
material over an area of (530)(415) ft2; and a dry unit weight of 120 lb/ft3.
A track dozer will spread and grade the material. A vibratory compactor will
be required to densify the base course material as it is placed. The base
course layer will slope at a uniform 1.5% down to the north.

Placement of Asphalt . The asphalt layer will be placed by a qualified
subcontractor (possibly a different subcontractor from the one performing
other construction activities). The asphalt will be a polymer-modified
asphalt (i.e., asphaltic concrete) with a spray-applied gilsonite top coat.
The-asphait layer will be 6 in. thick (nominall^) and will be placed over an
area of (530)(415) ft 2 = 220,000 ft 2 = 24,500 yd . The asphalt layer will
slope at a uniform 1.5% down to the north.
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Placement of Gravel Drainage Layer . The work will be performed by a qualified
subcontractor. The specification for the gravel drainage material is a
saturated hydraulic conductivity value of 1 cm/sec. Material will be sourced
from the pit 30 site between 200 West and 200 East Areas. Run-of-pit material
will be screened to specification at the pit. The one-way haul will be
approximately 4 mi. Construction of the gravel filter layer will require
hauling and placing approximately 6,500 T of material (corresponding to
approximately 4,100 yd ). These quantities were determined based on placing
6 in. of material over an area of (530)(415)ft2 ; a material density of
0.70 ft3 solids/ft3 volume and a specific gravity of 2.70, corresponding to
117.9 lb/ft3. A motor grader will be used to spread and grade the material.
A vibratory compactor also will support construction of this layer.

Placement of Side-Slooe Fill and Fill to Suooort Graded Filter Layers . The
work will be performed by a qualified subcontractor. The perimeter side slope
will be built up by placing and compacting fill along the west, north, and
east sides of the covered area. The perimeter fill will be placed with a
3H:IV slope and will be approximately 4 ft + 8 in. thick. Mixed sand and
gravel.(pit run_material from pit 30) will be used asthefi-llloat.eria-.l.
Approximately 4,400 yds of fill will be required for side-slope construction.
Additional fill (of the same type and source) will be placed to facilitate
termination of the graded filter layers around the perimeter of the covered
area. The graded filter layers will be angled up to intersect the surface at
a slope of 2H:1V. The additional fill requirement beneath the filter layers
is 1,000 yd3. A track dozer will be used to spread and grade the material. A
vibratory compactor will support construction of this layer.

Placernent of Gravel and Sana Filter Layers . The work will be performed by a
qualified subcontractor. Two 6-in. filter layers will be placed above the
lateral drainage layer to prevent entry and accumulation of fines in the
lateral drainage layer. The gravel filter material will be sourced from
pit 30. Run-of-pit material will be screened to specification at the pit.
Construction of the gravel f#lter-Tayer wil-l--require h auiing and placing
approximately 6,500 T of material ( corresponding to approximately 4,100 yd3).
These quantities were determined based on placing 6 in. of material over an
area of ( 530)(415)ft2 ; a material density of 0.70 ft3 solids/ft3 volume and a
specific gravity of 2.70, corresponding to 117.9 lb/ft3. A motor grader will
spread and grade the material over the majority of the work area. A vibratory
compactor will be required to support construction of this layer.

The sand filter layer material also will be sourced from pit 30. This
material will be another size fraction product of the size separation plant
prov! ding the gravel filier rnateriai. As above, construction of the sand
filter layer will require hauling and placing approximately 6,400 T of
material (corresponding to approximately 4,100 yd3). These quantities were
determined based on placing 6 in. of material over an area of (530)(415)ft2;
material density of 0.70 ft3 solids/CF volume and a specific gravity of 2.65,
corresponding to 115.8 lb/ft3. A motor grader will spread and grade the
material. As above, a vibratory compactor will support placement of this
layer. When completed, the surface of the sand filter layer will slope down
at 1.5% over the central part of the cover area, and will slope up at 2:1
^^"^ii^`^ the

° r̂ °̂`"i^'°r°raround ^^^^^ .
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Placement of Compacted Silt . The silt soil will be sourced from the McGee
Ranch site, which represents a 17-mi one-way haul. Construction will require

---- hauling, placing, and cnmpacting approximately (22,900-1,400) = 21,500 T of
material (corresponding to 13,600-800 = 12,800 yd3). These quantities were
determined based on placing and compacting material to a depth of 20 in. over
an area of (530)(415) ft2 less the volume occupied by fill and filter layers in
the perimeter area sloped at 2:1; and the following dry unit weights -- bank
unit weight of 86.5 lb/ft3, loose unit weight loaded on haul trucks of 72.1
lb/ft3 (assumes 20% swell), and compacted unit weight of 125 lb/ft3. The
layer will be constructed in three lifts, using a motor grader or a small
dozer to spread material and a static compactor (such as a sheep's foot
roller) to densify the material. Moisture conditioning will be performed at
theborrow site to the maximum practical extent. However, a water tanker
truck and a farm tractor with disk will be required to support construction of
this layer.

Placement of Silt/Pea Gravel Admix . The silt soil will be sourced from the
McGee Ranch site as above. However, the material will first be transported to
an admix plant ( assumed to be sited at pit 30). Pea gravel will be
mechanically mixed with the silt to produce a product that is 85% silt and 15%
pea gravel by weight. Construction will require hauling and placing
approximately ( 22,900-700) = 22,200 T of material ( corresponding to 13,600-450
= 13,150 yd3). These quantities were determined based on placing and
compacting material to a depth of 20 in. over an area of (530)(415) ft2 less
the volume occupied by fill and filter layers in the perimeter area sloped at
2:1; and the following dry unit weights--bank unit weight of 86.5 lb/ft ,
loose unit weight loaded on haul trucks of 72.1 lb/ft3 (assumes 20% swell),
and compacted unit weight of 125 lb/ft3. A motor grader or a small dozer will
be used to spread the material. Moisture conditioning will be performed at
the borrow site. Minimal compaction of this material is needed ( i.e., wheel
loads of placement equipment will be sufficient; no additional compaction
equipment will be required).

riacement or crusned basait Surtacrno Material on Perimeter Berm . The work
will be performed by a qualified subcontractor. The crushed basalt will be
minus 12-in. material sourced from the existing quarry immediately east of
State Highway 24 on the nose of Umtanum Ridge, overlooking Vernita Bridge.
The one-way haul will be approximately 17 mi. Construction will require
hauling and placing approximately 3,400 T of material (corresponding to
approximately 2,000 yd ). These quantities were determined based on glacing
12 in. of material around a perimeter of 2(530+2(27))(415) = 1,998 ft over a
width of 27 LF; a material density of 0.75 CF solids/CF volume and a specific
gravity of 2.70, corresponding to 126.4 lb/ft3. A track dozer will be used to
spread and grade the material. Compacting equipment will not be required.
When completed, the perimeter berm will slope down at 3H:1V to meet the
surrounding grade surface.
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4 APPENDIX A

5

6 HELP MODEL SIMULATIONS RESULTS

7

8

9 Presented in Appendix A are the input data and results of model

10 simula,tions of -hydraulic performance af the RrF4 Subtitle r rover. Fach-layer

11 in the designs utilized were characterized in terms of thickness, state of

12 compaction, porosity, field capacity, wilting point, and saturated hydraulic

13 conductivity. The results of each simulation are presented in conjunction

14 with the input data.
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I HELP MODEL SIMULATIONS -- DISCUSSION OF RESULTS
2
3
4 1. General Information. The HELP Model (Version 2.0) is a quasi-two-
5 dimensional numerical model that is used to simulate the hydraulic performance
6 of engineered liner and cover systems. The model was developed by USACE
7 (Waterways Experiment Station - Vicksburg) under contract to EPA (Schroeder et
8 al., 1985; Schroeder et al., 1988; Peyton and Schroeder, 1988). The model
9--- -computes-runoff; -lateral -drainage and infiltration through a multi-layer soil

10 liner and/or cover system for a user-specified location, using actual or
11 stochastically generated daily rainfall data and stochastically generated
12 temperature and solar radiation parameters for that location.
13
14 To model the candidate cover systems, each layer in the design is
15 characterized in terms of thickness, degree of compaction, porosity, field
16 capacity, wilting point, and saturated hydraulic conductivity. The HELP Model
17 contains a look-up table with default characteristics for various
18 representative soil textural types. Climate input information for HELP model
19 applications at the Hanford Site is documented in WHC-SD-EN-CSWD-028 (Skelly
20 1990). The Hanford data set includes 10 years of daily precipitation, values
21 (for the period Jan. 1, 1979 to Dec. 31, 1988). The data set also includes
22 site-specific stochastic parameters for temperature and solar radiation,
23 beginning and end dates for the growing season, and a maximum leaf area index
24 parameter.
25
26 For these simulations, the cover area was defined as 1 acre (43,560
27 square ft) so that runoff, drainage and infiltration values in the output file
28 are directly assessable on a"per acre" basis. The runoff curve number of
29 87.21 was assigned by the program. A conservative value of 36-in. was assumed
30 for the simulations as the limiting depth of evapotranspiration.
31
32 Each model was rerun until quasi -steady state moisture conditions were
33 identified. This was accomplished by redefining the final moisture content
34 values for individual layers from one run as the initial values for the next
35 run until t he initial and final values became invariant. This procedure
36 €l•,m;nates the-€ffeets-af-overstatTng suii moisture conditions at the
37 beginning of a simulation.
38
39
402. Model Results--for the RCRA Subtitle-C Desinr- The RCRA Subtitle C Barrier
41 was modeled as follows:
42
43 Layer 1 -- upper silt layer with pea gravel admixture: 20-in.
44 thick. Material properties for McGee Ranch silt for this
45 simulation are the same as specified for layer 1 of the Hanford
46 Barrier. A "poor" grass cover was specified.

48 Layer 2 -- lower ( compacted) silt layer: 20-in. thick. The values
49 cited here are the same as values used for compacted McGee Ranch
50 silt in other recent HELP model simulations (e.g., NRDWL and SWL).
51 The following adjustments were made to reflect compaction of layer
52 2:
53 Porosity: reduced by 25%

08/20/93 A-4
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4
5
6
7
8
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10
11
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
ŶJ

4'4

Field capacity: reduced by 25% of the difference between the
uncompacted field capacity and wiltin^q point values

Saturated hydraulic conductivity: 1.6 x 10- cm/sec (based on
actual laboratory data from compacted samples)

These modifications to properties are consistent with the
algorithm within the HELP Model that modifies default soil
properties to account for the effects of compaction (Schroeder et
al., 1988).

Layer 3 -- sand filter layer: The layer was modeled as consisting
---- of fj-in, ofIIEI P-defaUlttp,v,tldi'al ty,n,e 3 SOil (fine sand). Layer

3 was modeled as a compacted soil layer.

Layer 4 -- gravel filter layer: The layer was modeled as 6-in. of
HELP default textural type 1 soil (sand and gravel). This layer
also was modeled as a compacted soil layer.

Layer 5 -- Lateral Drainage Layer: The lateral drainage layer was
modeled as a 6-in. layer of uncompacted HELP default type 1 soil
(sand and gravel), sloping at 2 percent. Specifications call for
this material to be a screened product, substantially free of
fines, with a relatively high saturated hydraulic conductivity (>1
cm/sec).

Layer d-- Asphalt Layer: The asphalt was modeled as a 6-in. barrier
soil layer with a saturated hydraulic conductivity of I x 10-8
cm/sec and arbitrarily assigned low porosity (0.022), field
capacity (0.021) and wilting point (0.020) values. In practice,
asphalt porosity should be well below two percent. However, the
HELP model will not accept lower values. Because the layer is
identified as a barrier soil layer, the HELP model operates on the
assumption that the layer is saturated at all times and computes
flow according to the Darcy equation (i.e., unsaturated hydraulic
properties for layer 6 do not enter into the analysis).

The results of the simulation for the RCRA Subtitle C design indicate
that evapotranspiration would remove essentially all (i.e., 99.99%) of average
annual precipitation receipts. Predicted runoff is negligible. The HELP
model predicts no lateral drainage from layer 5 and no infiltration through
layer 6. The simulation indicates that the RCRA Subtitle C cover would
perform as designed.
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HELP MODEL SIMULATIONS -- RCRA SUBTITLE C

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
21
24
25

1. General Information. The HELP Model (Version 2.0) is a quasi-two-
dimensional numerical model that is used to simulate the hydraulic performance
of engineered liner and cover systems. The model was developed by USACE
(Waterways Experiment Station - Vicksburg) under contract to EPA (Schroeder et
al., 1985; Schroeder et al., 1988; Peyton and Schroeder, 1988). The model
computes infiltration through a mult?-layer soil liner and/or cover system for
a user-specified location, using actual or stochasticaily generated daily
rainfall data and stochastically generated temperature and solar radiation
parameters.

2. Input Date. To model the candidate cover system, each layer in the
design was characterized in terms of its thickness, state of compaction,
porosity, field capacity, wilting point, and saturated hydraulic conductivity.
The HELP Model contains a lookup table with default characteristics for
various representative textural types of soils. In the case of the RCRA
Subtitle C Barrier, the six cover layers were modeled as follows:

Layer 1 -- McGee Ranch Silt/Pea Gravel Admixture: Specific material
properties for McGee Ranch silt; 20-in. thick. The values cited here
are the same as those used in other recent HELP model simulations (e.g.,
NRDWL and SWL), but porosity, field capacity and wilting point values
were all reduced by 7.9% to reflect the reduced void volume attributable
to the pea gravel admixture. (The void volume reduction factor was
calculated based on a mixture consisting of 15 wt. percent pea aravel
[125 pounds per cubic ft dry unit weight and 25 percent porosity] and 85
wt. percent silt [85 pounds per cubic ft dry unit weight and 51.4
percent porosity]).

11
28
29
30
31
».^c
33
34
35
36
37
38
39
40
41
e? - -
43
44
45
46
47
48
49
50

53

Layer 2 -- Compacted McGee Ranch Silt: Specir'ic materials data for
McGee Ranch silt, as above; 20-in. thick. The values cited here are the
same as values used for compacted McGee Ranch silt in other recent HELP
model simulations (e.g., NRDWL and SWL). However, the following
adjustments were made to reflect compaction of layer 2.

Porosity : reduced by 25:

Field caoacitv : reduced by 25% of the difference between the
uncomoacted field capacity and wilting point values

Saturated hydraulic conductivity : reduced by a factor of 20.

These modifications to properties are consistent with the algorithm
inside the HELP Model that modifies default soil properties to account
for the effects of compaction (Schroeder et al., 1988).

Layer 3 -- Sand Filter
6-in. of HELP default
modeled as a compacted

08/20/93

Layer: The layer was modeled as consisting of
textural type 3 soil (fine sand). Layer 3 was
soil layer.
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Layer 4 -- Gravel Filter Layer: The layer was modeled as 6-in. of HELP
2 default textural type 1 soil (sand and gravel). This layer also was
3 modeled as a compacted soil layer.

4
5 Layer 5 -- Lateral Drainage Layer: The lateral drainage layer was
6 modeled as a 6-in. layer of uncompacted HELP default type 1 soil (sand
7 and gravel), sloping at 1.5 percent. Specifications call for this
8 material to be a screened product that is substantially free of fines
9 with a relatively high saturated hydraulic conductivity (>1 cm/sec). In

10 practice, this material probably will have to be a clean, uniform gravel
11 with significantly lower field capacity and wilting point values than
12 default type 1 soil. However, the HELP default soils data base does not
13 include such a material type.
14

Laver 6 -- Asphalt Layer: The asphalt was modeled as a barrier soil

16 layer with a saturated hydraulic conductivity of 1 x 10"8 cm/sec and

17 arbitrarily assigned low porosity (0.022), field capacity (0.021) and
18 wilting point (0.020) values. In practice, asphalt porosity should be
19 well beiow two percen't. fiawever; the HELP model w4li not accept lower
20 values. Because the layer is identified as a barrier soil layer, the
21 HELP model operates on the_assumption that the layer is saturated at all
22 times and computes flow according to the Darcy equation (i.e.,

unsaturated hydraulic properties for layer 6 do not enter into the
24 analysis).

The runoff curve number of 87.21 was assigned by the program. The cover
area was input as 1 acre (43,560 square ft) so that all runoff, drainage and

23 infiltration values in the output file will be interpretable on a "per acre"
29 basis.
30
31 Site-specific climate input infor^ation for HELP model applications at
32 ----theHanfard_Si-te is documented in WHC-SD-EN-CSWD-028 (Skelly 1990). The
33 Hanford data set includes 10 years of daily precipitation values (from
34 January 1, 1979 to December 31, 1988). The data set also includes site-
35 specific stochastic parameters for temoerature and solar radiation, beginning
36 and end dates for the growing season, and a maximum leaf area index parameter.
37 A "poor" grass cover was specified for the simulations.

39
40 3. Modeling procedure. The input file was assembled as indicated above. For
41 each simulation, the model was rerun a number of times until a quasi-steady
42 state moisture condition was attained, wherein the initial and final. moisture
43 contents of all individual cover layers become invariant. This was
44 accomplished by redefining the initial moisture contents of the cover layers
45 for the next run with the final values reported from the previous run.
46
47
48 4. Discussion of results. If the evaporative zone depth is specified such
49 that it does not correspond to the interface between two cover layers, there
50 will be discontinuity in the numerical analysis of water movement at the depth

in the soil column. An evaporative zone depth of 36-in. has been assumed in
[ most previous Hanford Site applications of the HELP model. In the RCRA

08/20/93 A-7
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Subtitle C application, fine-textured soils (i.e., layer 1 and layer 2) have a
2 combined thickness of 40-in. (100 cm). If an evaporative zone depth of 36-in.
3 is specified, the model will assume that no upward moisture removal can occur
4 from the bottom 4-in. of layer 2. This is an infeasible result, insofar as
5 layer 2 is a continuum region from the standpoint of matric potentials. An
6 evaporative zone depth of 36-in. is known to be conservative based on data
7 from ongoing lysimeters studies at Hanford. However, a specific value for the
8 thickness of fine-textured soil column that would be subject to direct
9 evaporation of moisture at the Hanford Site is not well established.

10
11 To bracket the uncertainties concerning the evaporative zone depth and
12 hydraulic performance of layer 2, separate simulations were carried out for
13 evaporative depths of 36, 40 and 42-in. The following results were obtained.
14 Evapotranspiration efficiency in the three simulations improves slightly as
15 the evaporative depth is extended from 36 to 44-in. Lateral drainage from
16 layer 5 and percolation from layer 6 undergo significant reductions (fro.m
17 0.19% and 0.67% for a 36-in. evaporative zone to 0.00 and 0.00 when the
18 evaporative zone is 44-in.). Predicted infiltration through layer 6 (the
19 low-permeability asphalt layer) is overstated by the model because of the
20 assumptions that (1) layer 6 is continually saturated and (2) flow is as
21 computed by Darcy's law. Runoff is insignificant (the 10-year precipitation
22 data set includes a single runoff event).
23
2^: The HELP model underestimates the evapotranspiration component of the
'S water balance for arid sites generally. The model lacks the capability to

evaluate the effects of wind on soil moisture. Wind effects can be
c/ pronounced, particularly under conditions where the wind blows for an extended
23 period or-condita-ons when the air temperature is high and/or humidity is low.
29 The model also does not adequately account for moisture retention in fine-
30 textured soils at capillary barrier interfaces. Hanford lysimeter studies
31 constructed to evaluate capillary barriers have consistently shown that
32 evapotranspiration exceets model performance predictions.
33
34 The simulations predict that all or virtually all precipitation will be
35 returned to the air by evapotranspiration. For the reasons discussed a ove,
36 the HELP model results are believed to be conservative estimates of cov r
37 performance. In practice, moisture conditions within the lower portion of the
38 cover system probably will be considerably drier and leakage through la er 6
39 (the asphalt layer) should be negligible.
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HELP MODEL SIMULATION
2 RCRA SUBTITLE C
3 EQUIVALENT BARRIER DESIGN - 1,000-YR/2 4-HR STORM

4
5
6 LAYER 1 -- POOR GRASS
7 ------- --------------
8
9 VERTICAL PERCOLATION LAYER

10
11 THICKNESS = 20.00 INCHES

12 POROSITY = 0.4734 VOL/VOL

13 FIELD CAPACITY = 0.2381 VOL/VOL

14 WILTING POINT = 0.0629 VOL/VOL

15 INITIAL SOIL WATER CONTENT = 0.0946 VOL/VOL
16 SATURATED HYDRAULIC CONDUCTIVITY = 0.000989999971 CM/SEC

17
18
19 LAYER 2
20 --------
o1
L1

22 VERTICAL PERCOLATION LAYER
-

23
24 THICKNESS = 20.00 INCHES
'S POROSITY = 0.4570 VOL/VOL

FIELD CAPACITY = 0.0831 VOL/VOL

,^1 WILTING POINT = 0.0325 VOL/VOL

28 INITIAL SOIL WATER CONTENT = 0.03:1 VOL/VOL

29 SATURATED HYDRAULIC CONDUCTIVITY = 0.000001600000 CM/SEC

30
3i
32 LAYER 3
33 --------
34
35 VERTICAL PERCOLATION LAYER
36
37 THICKNESS = 6.00 INCHES
38 POROSITY = 0.3509 VaL/VOL
39 FIELD CAPACITY = 0.0705 VOL/VOL
40 WILTING POINT = 0.0326 VOL/VOL
41 INITIAL SOIL WATER CONTENT = 0.0563 VOL/VOL
42 SATURATED HYDRAULIC CONDUCTIVITY = 0.000154999987 CM/SEC
.7
,a

44
45 LAYER 4
46 --------
47
48 VERTICAL PERCOLATION LAYER
49
50 THICKNESS = 6.00 INCHES

POROSITY = 0.3178 VOL/VOL
..G FIELD CAPACITY = 0.0391 VOL/VOL
53 . WILTING POINT = 0.0200 VOL/VOL
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2
3
4
5
F
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
o5

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.0293 VOL/VOL
0.000500000024 CM/SEC

c1
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

LAYER 5

LATERAL DRAINAGE LAYER

THICKNESS = 6.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0454 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0454 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 1.000000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 295.0 FEET

LAYER 6

3„RRIER SOIL LINER

THICKNESS = 6.00 INCHES
POROSITY = 0.0220 VOL/VOL
FIELD CAPACITY - = 0.0210 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0210 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC

GENERAL SIMUL;TICY DATA
-----------------------

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN SOIL
AND WASTE LAYERS

= 87.21
= 43560. SQ FT
= 36.00 INCHES
= 16.7800 INCHES
= 2.4536 INCHES
= 0.0000 INCHES

- 3.5060 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.
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CLIMATOLOGICAL DATA
-------------------

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR HANF WASH

MAXIMUM LEAF AREA INDEX = 1.60
START OF GROWING SEASON (JULIAN DATE) = 113
END OF GROWING SEASON (JULIAN DATE) = 288

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
------- ------- ------- ------- ------- -------

29.30 36.30 45.10 53.10 61.50 69.30
76.40 74.30 65.20 53.00 39.80 32.70
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2
3
4
5
6
7
8
9

10

VARiABLE 1:
VARIABLE 2:
VARIABLE 3:
VARIABLE 4:
VARIABLE 5:
VARIABLE 6:

12
13 DAY RAIN RUNOFF
14
15

-----i-& -- --------

17 1
18 2
19 3
20 4
21 5
22 6
23 7
24 8
95 9

28
29
30
31
32
33

53

10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
25
27
28
29
30
31
32
33
34
3j
36
37

IN. IN

HEAD ON TOP OF LAYER 6
PERCOLATION THROUGH LAYER
LATERAL DRAINAGE FROM LAYER
UNUSED VARIABLE
UNUSED VARIABLE
UNUSED VARIABLE

DAILY OUTPUT FOR YEAR 1983

ET VAR. VAR. VAR. VAR. VAR. VAR. SOIL
1 2 3 4 5 6 WATER

IN. IN. IN. IN. IN. IN. IN. IN/IN

0.00 0.000 0.024
0.17 0.000 0.025
0.08 0.000 0.034
0.00 0.000 0.000
0.00 0.000 0.019
0.50 0.000 0.025
0.00 0.000 0.025
0.00 0.000 0.023
0.00 0.000 0.029
0.00 0.000 0.000
0.00 0.000 0.009
0.00 0.000 0.019
0.00 0.000 0.009
0.00 0.000 0.000
0.00 0.000 0.000
0.05 0.000 0.018
0.00 0.000 0.015
0.11 0.000 0.019
0.12 0.000 0.032
0.00 0.000 0.048
0.00 0.000 0.049
0.00 0.000 0.032
0.00 0.000 0.015
0.13 0.000 0.016
0.02 0.000 0.052
0.20 0.000 0.047
0.06 0.000 0.059
0.00 0.000 0.057
0.00 0.000 0.047
0.00 0.000 0.014
0.00 0.000 0.025
0.00 0.000 0.037
0.00 0.000 0.040
0.00 0.000 0.043
0.00 ^v.000 0.1029
0.00 0.000 0.037
fi.16 000""u .356

08120/93

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
V.V

0.0
0.0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
V.VVVO

0.0000
0.0"uG"u

A-12

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0:000 - 0:000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
u:0"u0

0.000 0.0677
0.000 0.0705
0.000 0.0725
0.000 0.0728
0.000 0.0724
0.000 0.0822
0.000 0.0850
0.000 0.0843
0.000 0.0835
0.000 0.0833
0.000 0.0831
0.000 0.0827
0.000 0.0824
0.000 0.0823
0.000 0.0823
0.000 0.0823
0,000 0.0823
0.000 0.0846
0.000 0.0871
0.000 0.0868
0.000 0.0854
0.000 0.0844
0.000 0.0839
0.000 0.0862
0.000 0.0863
0.000 0.0893
0.000 0.0904
0.000 0.0892
0.000 0.0878
0.000 0.0872
0.000 0.0866
0.000 0.0856
0.000 0.0845
0.000 0.0833
0.000 0.0824-
0.000 0.0815
0.000 0.0834
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BHI-00024
Rev. 00

DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 38 0.00 0.000 0.078 0.0 0.0000 0.000 0.C00 0.000 0.000 0.0825
2 39 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.0807
3 40 0.14 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0824
4 41 0.09 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.0835
5 42 0.01 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830
6 43 0.01 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.0823
7 44 0.02 0.000 0.074 0.0 0.0000 0.000 0.000 0.000 0.000 0.0810
8 45 u0.u07 ^.u00 0:C89 u"."u "u:"uG00 0.000 0.00u" 0.0u0u0 0 000 00802
9 46 0.11 0.000 0.081 0.0 0.0000 0.000 0.000 0.000 0.000 0.0807

10 47 0.00 0.000 0.019 0.0 0.0000 0.000 0.000_- _0.000 0.000 0.0805
11 48 0.07 0.000 0.065 0.0 0.0000 0.000 0.000 0.000 0.000 0.0805
12 49 0.34 0.000 0.072 0.0 0.0000 0.000 0.000 0.000 0.000 0.0861
13 50 0.00 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.0865
14 51 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0856
15 52 0.07 0.000 0.051 0.0 0.0000 0.000 0.000 0.000 0.000 0.0858
1.6 - 53 - 0.00 0.000- 0.043 0.0 0.0000 0:000 0.000 0.000 0.000 0.0851
17 54 0.01 0.000 0.056 0.0 0.0000 0.000 0.000 0.000 0.000 0.0838
18 55 0.01 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830
19 56 0.22 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0870
20 57 0.00 0.000 0.057 0.0 . 0.0000 0.000 0.000 0.000- 0.000 0.0872
21 58 0.03 0.000 0.086 0.0 0.0000 0.000 0.000 0.000 0.000 0.0856
22 59 0.00 0.000 0.054 -- 0.0 0-:0000 - -0.000 --0.000 -0.000 -0.000 0.0839
23 60 0.00 0.000 0.074 0.0 0.0000 0.000 0.000 0.000 0.000 0.0819
74 61 0.00 0.000 0.064 0.0 0.0000 0.000 0.000 0.000 0.000 0.0801

62 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.0788
L0 63 0.01 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0782
27 64 0.02 0.000 0.118 0.0 0.0000 0.000 0.000 0.000 0.000 0.0761

-28 65- 0.02 0.000- 0.-023- 0.0- - 0.0000- 0.000 0.000 0.000 0.000 0.0753
29 66 0.00 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.0741
30 67 0.10 0.000 0.141 0.0 0.0000 0.000 0.000 0.000 0.000 0.0728
31 68 0.26 0.000 0.097 0.0 0.0000 0.000 0.000 0.000 0.000 0.0759
32 69 0.02 0.000 0.101 0.0 0.0000 0.000 0.000 0.000 0.000 0.0754

-33 -70 - 0:00 -0:000 -0:076 0.0 0.0000 0.000 0.000 0.000 0.000 0.0732
34 71 0.02 0.000 0.064 0.0 0.0000 0.000 0.000 0.000 0.000 0.0718
35 72 0.35 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0781
36 73 0.00 0.000 0.107 0.0 0.0000 0.000 0.000 0.000 0.000 0.0780
37 74 0.00 0.000 0.105 0.0 0.0000 0.000 0.000 0.000 0.000 0.0751
38 75 0.00 0.000 0.100 0.0 0.0000 0.000 0.000 0.000 0.000 0.0723
39 76 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0710
40 77 0.00 0.000 0.069 0.0 0.0000 0.000 0.000 0.000 0.000 0.0693
41 78 0.00 0.000 0.144 0.0 0.0000 0.000 0.000 0.000 0.000 0.0659
42 79 0.00 0.000 0.106 0.0 0.0000 0.000 0.000 0.000 0.000 0.0626
43 80 0.00 0.000 0.061 0.0 0.0000 0.000 0.000 0.000 0.000 0.0606
44 81 0.00 0.000 0.139 0.0 0.0000 0.000 0.000 0.000 0.000 0.0573
AS --82 - 0.V0 0.000 0.139 0.0 0.0000 0.000 0.000 0.000 0.000 0.0535
46 83 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0525
47 84 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0525
48 85 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0525
49 86 0.05 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0527

87 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0526
88 0.15 0.000 0.045 0.0 0.0000 0.000 0.000 0.000 0.000 0.0547

52 89 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0547
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

90 0.00 0.000 0.033
91 0.18 0.000 0.038
92 0.09 0.000 0.037
93 0.00 0.000 0.028
94 0.00 0.000 0.027
95 0.00 0.000 0.026
96 0.00 0.000 0.025
97 0.00 0.000 0.024
98 0.00 O:OGO 0 023
99 0.00 0.000 0.023
100 0.00 0.000 0.022
101 0.00 0.000 0.022
102 0.00 0.000 0.013
103 0.00 0.000 0.000
1^4 0:00 0.000 0,000
105 0.00 0.000 0.000
106 0.00 0.000 0.000
107 0.00 0.000 0.000
108 0.00 0.000 0.000
109 0.00 0.000 0.000
110 0.00 0.000 0.000
111 0.00 0.000 0.000
112 0.00 0.000 0.000
113 0.13 0.000 0.024
114 0.00 0.000 0.017
115 0.00 0.000 0.017
116 0.00 0.000 0.017
117 0.00 0.000 0.017
118 0.00 0.000 0.017
119 0.00 0.000 0.017
120 0.02 0.000 0.022
121 0.00 0.000 0.006
122 0.00 0.000 0.001
123 0.00 0.000 0.001
124 0.00 0.000 0.001
125 __0.03_-0.000_-_0.022
126 0.00 0.000 0.010
127 0.39 0.000 0.023
12a n,10 0.000 0.023
129 0.00 0.000 0.017
130 0.00 0.000 0.017
1'31 0u.00- 0:"u00 0.Cr16
132 0.00 0.000 0.017
133 0.00 0.000 0.018
134 0.00 0.000 0.017
135 0.00 0.000 0.019
136 0.00 0.000 0.018
137 0.00 0.000 0.018
138 0.00 0.000 0.018
139 0.00 0.000 0.021
140 0.00 0.000 0.019
141 0.00 0.000 0.020

08/20/93

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
"u.G
0.0
0.0
0.0
0.0
0.0
t}: U
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0: 0
0.0
0.0
0.0
0.0
0.0
0."u
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
u:"u"uG0-
0.0000
0.0000
0.0000
0.0000
0.0000
n nnnn
V.VVVV

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.00C0
0.00C0
0.0000
0.0000
0.0000
0,0000-
0.0000
0.0000
0.0000
0.0000
0.0000
0."uu""u"V
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

A- 14

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0:000- 0.fl00
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000__Q.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
-0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.0538
0.000 0.0565
0.000 0.0586
0.000 0.0584
0.000 0.0576
0.000 0.0569
0.000 0.0562
0.000 0.0555
0.000 0.0549
0.000 0.0542
0.000 0.0536
0.000 0.0530
0.000 0.0526
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0525
0.000 0.0547
0.000 0.0551
0.000 0.0546
0.000 0.0542
0.000 0.0537
0.000 0.0533
0.000 0.0528
0.000 0.0526
0.000 0.0525
0.000 0.0524
0.000 0.0524
0.000 0.0524
0,000 0.0525
0.000 0.0524
0.000 0.0599
0.000 0.0641
0.000 0.0643
0.000 0.0638
0.000 0.0634
0.000 0.0629
0.000 0.0624
0.000 0.0619
0.000 0.0614
0.000 0.0609
0.000 0.0604
0.000 0.0599
0.000 0.0593
0.000 0.0588
0.000 0.0582



BHI-00024
Rev. 00

DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 142 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0576

2 143 0,00 0,004- -1L,L^24 - 0_0- - 0,0000 _ 0.000- _0,000 - - 0.000 0.000 0.0570

3 144 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0563

4 145 0 00- 0.000 0.024 0.0 0.0000 0.000 0.000 0,000 0.000 0.0557

5 146
.

0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

6 147 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0544

7 148 0.00 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0537

8 149 0.00 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.0530

9 150 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.052i

10 151 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0514

11 152 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0508

12 153 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0502

13 154 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0496

14a 155155 0.00- -- 0.000 0.002 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

i5is i56 --- -0.00 --- -0:000 ---O.f00 0.0 0.0000 0.000 0.000 0.000
16 157 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

17 158 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

18 159 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

19 160 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

20 161 0.08 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0507

21 162 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0508

22 1€3 0.00 0.000 0:013 0.0 0.0330 0.000 0.000 0.000 nnnn- .
0
^^ 0.0505

23 164 ^00 0 000 0:013 0.0 0.0000 0.000 0,000 - 0,000-- .0_G00-- -0_0501
^ 165

.
0.04

.
0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0504

166 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0502

to 167 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0499

27 168 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0495

28 169 0.07 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0504

29 17" 0:01 0:000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0506
30 171 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0503

31 172 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0499

32 173 0.02 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0498

33 174 0.01 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0496

34 175 0.00 0.000 0.002 0.0 0.0000 0.000 0.000 0.000 0.000 0.0495

35 176 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
-86 --177 0,00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

37 178 0.37 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0567

33 -179- - 0.00 --O.000 -- 0.029- --0.0 0.0000 0.000 0.000 0.000 0.000 0.0585
39 180 0.08 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0592
40 181 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0589
41 182 0.03 0.000 0.040 0.0 0.0000 0.000 0.000 0.000 0.000 0.0585
42 183 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0578
43 184 0.00 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.0570
44 185 0.00 0.000 0.030 0.0 0.0000 0.000 0.000 0.000 0.000 0.0562
45 186 0.00 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.0554
46 187 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0545
47 188 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0536
48 189 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0529
41 - 190- 0:00 0.000 0.034 0:0 0.0000 0.000 0.000 0.000 0.000 0.0520

191 0.00 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.0511
192 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.0501

52 193 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0495
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194 0.00 0.000
195 0.00 0.000
iqF n5pjo--M00_
197 0.00 0.000
198 0.00 0.000
199-- 0100__0.000
200 0.00 0.000
201 0.00 0.000
202 0.00 0.000
203 0.00 0.000
204 0.02 0.000
205 0:01 n.nn0
206 0.23 0.000
207 0.00 0.000
208 0.02 0.000
209 -0.0,CC 0,000
210 0.00 0.000
211 0.00 0.000
212 0.00 0.000
213 0.00 0.000
214 0.00 0.000
215 0.00 0.000
216 0.00 0.000
217 0.00 0.000
218 0.00 0.000
219 0.00 0.000
220 0.00 0.000
221 0.00 0.000
222 0.00 0.000
223 0.01 0.000
224 0.00 0.000
225 0.00 0.000
226 0.00 0.000
227 0.00 0.000
228 0.00 0.000
229 0.00 0.000
230 0.00 0.000
231 0.00 0.000
232 0.00 0.000
233 0.00 0.000
234 0.00 0.000
235 0.00 0.000
236 0.00 0.000
237 0.00 0.000
238 0.02 0.000
239 0.02 0.000
240 0.03 0.000
241 0.04 0.000
242 0.00 0.000
243 0.00 0.000
244 0.24 0.000
245 0.00 0.000

DAILY OUTPUT FOR YEAR 1983 (CON'T)

0.000
0.000
0.000.
0.000
0.000
O.nnn
0.000
0.000
0.000
0.000
0.020
O.OlO
0.027
0.037
0.039
n.032
0.039
0.022
0.016
0.015
0.015
0.008
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.010
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.020
0.020
0.023
0.024
0.012
0.011
0.023
0.023

0.0
0.0
0,0
0.0
0.0
n.n
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 O.C00
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.0C0
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0(^ 0(^ 00(^ 0.000
n.VVVJ V.nVV

0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.0co
0.0000 0.000
0.0000 0.0C0
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.0C0
0.0000 0.000
0.0000 0.000
0.0000 0.0C0
0.0000 0.0C0
0.0000 0.0C0
0.000,0 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000
0.0000 0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0537
0.000 0.0543
0.000 0.0536
0.000 0.0529
0.000 0.0518
0.000 0.0511
0.000 0.0506
0.000 0.0502
0.000 0.0497
0.000 0.0495
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0494
0.000 0.0496
0.000 0.0500
0.000 0.0498
0.000 0.0495
0.000 0.0540
0.000 0.0550
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 246 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0544

2 247 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.0537

3 248 0.00 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0530

4 249 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0523

5 250 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0518
6 251 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0513
7 252 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0508-
8 253 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0502
9 254- 0.^u0 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0498

10 255 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0495
11 256 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
12 257 0.00 0.000 0.000 0.0 0.0000 0.000 0,000 0.000 0.000 0.0494
13 258 - - 0:00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
14 259 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
15 260 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
16 261 0.22 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0535
17 262 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0546
18 263 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0542
19 264 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0538
20 265 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0534
21 266 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0531
22 267 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0528
23 268 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0524

269 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0521
270 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0518

2`v 21'1 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0515
27 272 0.00 0.000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.0512
28 273 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0509
29 274 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0507
30 __27a _ _-0<00 -0.000 0.008 0.0 0:0000- 0:000 7.000 0.000 0.000 0.0504
31 276 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0502
32 277 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0500
33 278 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0498
34 279 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0495
35 280 0.00 0.000 0.002 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
36 281 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
37 282 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
38 283 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
39 284 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
40 285 0.00 0:000 0,000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
41 286 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
42 287 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
43 288 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
44 289 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
45 290 0.08 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0507
46 291 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0510
47 292 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0508
48 293 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0506
49 294 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0505

295 0.20 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0542
41 296 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0553
52 297 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
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1
2
3
4

5
6
7
8
9

10
11
]2
13
14
15
16
17
18
19
20
21
22
23
..,

Z6
27
28
29
30
31
32
33
34
35
36
37---
38
39
40
41
42
43
44
45
46
47
48
49

^1
52

DAILY OUTPUT FOR YEAR 1983 (CON'T)

298 0.00 0.000 0.006
299 0.00 0.000 0.006
300 0.00 0.000 0.006
301 0.00 0.000 0.006
302 0.00 0.000 0.006
303 0.23 0.000- 0019-
304 0.01 0.000 0.055
305 0.15 0.000 0.074
306 0.05 0.000 0.019
307 0.04 0.0uu U.059
308 0.00 0.000 0.018
30a n,04 0,000 0.019
310 0.01 0.000 0.026
311 0.00 0.000 0.087
312 0.00 0.000 0.084
313 0.07 0.000 0.052
314 0.66 0.000 0.085
315 0.00 0.000 0.058
316 0.01 0.000 0.078
317 0.02 0.000 0.084
318 0.08 0.000 0.072
319 0.01 0.000 0.062
320 0.08 0.000 0.017
321 n,n9 n,000 04038
322 0.00 0.000 0.044
323 0.08 0.000 0.015
324 0.00 0.000 0.043
325 0.05 0.000 0.029
326 0.00 0.000 0.010
327 0.42 0.000 0.045
328 0.20 0.000 0.010
329 0.00 0.000 0.015
330 0.00 0.000 0.012
331 0.00 0.000 0.025
332 0.06 0.000 0.033
333 0.00 0.000 0.013
334---0,00_ _0-.00n g_ntz

335 0.00 0.000 0.011
336 0:03 0.000 0.010
337 0.00 0.000 0.010
338 0.05 0.000 0.041
339 0.32 0.000 0.010
340 0.00 0.000 0.023
341 0.32 0.000 0.021
342 0.00 0.000 0.043
343 0.41 0.000 0.046
344 0.06 0.000 0.035
345 0.00 0.000 0.023
346 0.03 0.000 0.022
347 0.00 0.000 0.008
348 0.01 0.000 0.010
349 0.00 0.000 0.007

0.0
0.0
0.0
0.0
0.0
0:0
0.0
0.0
0.0
V.U

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
LL: 0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
^ ^A^
V.VVV

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
-0.0000
0.000/0̂
V.VVVV

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.000 0.300
0.000 0.C00
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0:000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0:000 0:000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
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0.000 0.000 0.0550
0.000 0.000 0.0548
0.000 0.000 0.0546
0.000 0.000 0.0544
0.000 0.000 0.0542
0.000 0.000 0.0586
0.000 0.000 0.0591
0.000 0.000 0.0604
0.000 0.000 0.0616
0.000 0.000 0.0614
0.000 0.000 0.0609
0.000 0.000 0.0612
0.000 0.000 0.0610
0.000 0.000 0.0591
0.000 0.000 0.0567
0.000 0.000 0.0565
0.000 0.000 0.0686
0.000 0.000 0.0714
0.000 0.000 0.0696
0.000 0.000 0.0678
0.000 0.000 0.0675
0.000 0.000 0.0665
0.000 0.000 0.0674
0.000 0.000 0.0689
0.000 0.000 0.0684
0.000 0.000 0.0694
0.000 0.000 0.0690
0.000 0.000 0.0691
0.000 0.000 0.0691
0.000 0.000 0.0768
0.000 0.000 0.0834
0.000 0.000 0.0844
0.000 0.000 0.0840
0.000 0.000 0.0834
0.000 0.000 0.0838
0.000 0.000 0.0837
0.000 0.000 0.0833
0.000 0.000 0.0829
0.000 0.000 0.0833
0.000 0.000 0.0832
0.000 0.000" 0.0833
0.000 0.000 0.0898
0.000 0.000 0.0915
0.000 0.000 0.0976
0.000 0.000 0.0988
0.000 0.000 0.1061
0.000 0.000 0.1091
0.000 0.000 0.1088
0.000 0.000 0.1086
0.000 0.000 0.108E
0.000 0.000 0.108E
0.000 0.000 0.108C



BHI-00024
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

i 350 0_01 0.000 0.033 0.0 0.0000 0.000 0.000 0.000 0.000 0.1079

2 351 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1076

3 352 0.02 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1077

4 353 0.04 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1081
5 354 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1082

6 355 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1082

7 356 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1078

8 357 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1074

9 358 0.06 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1084

10 359 0.12 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1110

11 360 0.00 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.1109

12 361 0.09 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1117

13 362 0.00 0:000 0:011 0.0 0.0000 0.000 0.000 0.000 0.000 0.1118
14 363 0.55 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1230

15 364 2.68 0.790 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1658

16 365 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1787
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3 MONTHLY TOTALS FOR YEAR 19 83
A

5
- - - - - - - - - - - - - - - - - - - - - - - - - - -

JAN/JUL
- - - - - - - - - - - - - - - - - -

FEB/AUG MAR/SEP
- - - - - - - - -

APR/OCT
- - - - - - - - -

MAY/NOV
- - - - - - - - -

JUN/DEC

6
-7 -PRECIPITAT"10N(iNCHES)

---------
1:44

----------
1:36

---0----
1. 0

---------
0.42

---------
0:52

-------
0•69

8 0.31 0.12 0.46 0.52 2.12 4.80
9 ,

10 RUNOFF(INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.000 0.000 0.790

12
13 EVAPOTRANSPIRATION 0.784 1.465 2.077 0.454 0.568 0.413

14 (INCHES) 0.605 0.158 0.410 0.232 1.244 0.574

15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00

20 LAYER 6 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

21
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00

23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

24
7S PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

u

28 -------------------------------- ----------- --------------- --------------------
29 ANNUAL TOTALS FOR YEAR 1983
30 -------------------------------- ----------- --------------- --------------------

31 (INCHES) (CU.FT.) PERCENT
32 -------- -------- --------

33 PRECIPITATION 13.75 49913. 100.00
34
35 RUN OFr" 0.790 2868. 5.75
36
37 - - EVAPGiRANSPiRPIiuN 6.984 3^612. 65.34

39 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00

41 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
42

CHANGE IN WATER STORAGE 3.976 14433. 28.92
44

SOIL WATER AT START OF YEAR 3.5 112727.
46

SOIL WATER AT END OF YEAR 7.48 27159.

49 SNOW WATER AT START OF YEAR 0.00 0.

51 SNOW WATER AT END OF YEAR 0.00 0.
52
53 ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
54

-
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2
3
4

5
6
7

VARIABLE 1:
VARIABLE 2:
VARIABLE 3:
VARIABLE 4:
VARIABLE 5:
VARIABLE 6:

HEAD ON TOP OF LAY=R6
PERCOLATION THROUGH LAYER6
LATERAL DRAINAGE FROM LAYERS
UNUSED VARIABLE
UNUSED VARIABLE
UNUSED VARIABLE

8
9 DAILY OUTPUT FOR YEAR 1 984

10 ----- ------ --------- ------ -------- --------- ------ -------- ------- -------- ------

ii "uAY RAIN RUNOFF ET VAR. VAR. VAR. VAR. VAR. VAR. SOIL
12 1 2 3 4 5 6 WATER
13 IN. IN. IN. IN. IN. IN. IN. IN. IN. IN/IN
14 ---- ------- -------- ------- -------- --------- ------ -------- ------- ------- ------
15 1 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1784
16 2 0.02 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1784
17 3 0.04 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1788
18 4 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.1788
19 5 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1784
20 6 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.1780
21 7 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1777
22 8 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
23 9 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
24 10 0.02 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774

11 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
12 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774

27 13 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
28 14 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
29 15 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
30 16 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1774
31 17 0.00 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.1768
32 18 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1760
33 19 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1751
34 20 0.00 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.1742
35 21 0.15 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.1763
36 22 0.00 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.1764
37 23 0.00 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.1755
38 24 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1753
39 25 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1753
40 26 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1753
41 27 0.00 0.000 0.044 0.0 0.0000 0.000 0.000 0.000 0.000 0.1744
42 28 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1735
43 29 0.00 0.000 0.045 0.0 0.0000 0.000 0.000 0.000 0.000 0.1724
44 30 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1721
_45 31 0,00 0,000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.1718
46 32 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.1715
47 33 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1712
48 34 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.1704
49 35 0.00 0.000 0.056 0.0 0.0000 0.000 0.000 0.000 0.000 0.1690
So 36 0.01 0.000 0.044 0.0 0.0000 0.000 0.000 0.000 0.000 0.1679

37 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.1674
38 0.00 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.1661

53 39 0.06 0.000 0.076 0.0 0.0000 0.000 0.000 0.000 0.000 0.1653
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DAILY OUTPUT FOR YEAR 1984 (CON'T)

40 0:0. d 0.000 0:072 0.0 g.0000 0.000 0.000 0.000 0.000 0.1646
41 0.00 0.000 0.038 0.0 0.0000 0.000 0.000 0.000 0.000 0.1635
42 0.01 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1630
43 0.03 0.000 0.052 0.0 0.0000 0.000 0.000 0.000 0.000 0.1625
44 0.18 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1655
45 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1663
46 0.13 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1684
47 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1686
48 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1678
49 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.1673
50 0.02 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1672
51 0.18 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1704
52 0.02 0.000 0.083 0.0 0.0000 0,000 0.000 0,00(l - 0.000 0,17g2
53 0.00 0.000 0.072 0.0 0.0000 0.000 0.000 0.000 0.000 0.1683
54 0.08 0.000 0.095 0.0 0.0000 0.000 0.000 0.000 0.000 0.1675
55 0.08 0.000 0.069 0.0 0.0000 0.000 0.000 0.000 0.000 0.1676
56 0.06 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1684
57 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1679
58 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1669
59 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 - 0.000 0.000 0.1663
60 0.04 0.000 0.098 0.0 0.0000 0.000 0.000 0.000 0.000 0.1649
61 0.03 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.1637
62 0.00 0.000 0.044 0.0 0.0000 0.000 0.000 0.000 0.000 0.1625
63 0.00 0.000 0.067 0.0 0.0000 0.000 0.000 0.000 0.000 0,1608
64 0.00 0.000 0.062 0.0 0.0000 0.000 0.000 0.000 0.000 0.1590
65 0.00 0.000 0.040 0.0 0.0000 0.000 0.000 0.000 0.000 0.1578
66 g,rOg 0,000 0,124 0,0 g.-gOgg g,ggg 0.000 0.000 0.000 0.1549
67 0.00 0.000 0.083 0.0 0.0000 0.000 0.000 0.000 0.000 0.1523
68 0.00 0.000 0.075 0.0 0.0000 0.000 0.000 0.000 0.000 0.1502
69 0.00 0.000 0.050 0.0 0.0000 0.000 0.000 0.000 0.000 0.1486
70 0.01 0.000 0.075 0.0 0.0000 0.000 0.000 0.000 0.000 0.1469
71 0.00 0.000 0.060 0.0 0.0000 0.000 0.000 0.000 0.000 0.1452
72 0.00 0.000 0.070 0.0 0.0000 0.000 0.000 0.000 0.000 0.1433
73 0.14 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1450
74 0.00 0.000 0.051 0.0 0.0000 0.000 0.000 0.000 0.000 0.1447
75 0.03 0.000 0.054 0.0 0.0000 0.000 0.000 0.000 0.000 0.1438
76 0.03 - 0.000 0,040 0.

g 0.0000 0:000 0.'J00 0.000 G. CCO 3 1433
77 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.1423
78 0.02 g,gnn_ 0.043 0,0- 0.0000 0:gG0 - 0.00g 0.000 g.000 -0.1416
79 0.11 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1429
80 0.43 0.000 0.040 0.0 0.0000 0.000 0.000 0.000 0.000 0.1515
81 0.10 0.000 0.149 0.0 0.0000 0.000 0.000 0.000 0.000 0.1532
82 0.00 0.000 0.088 0.0 0.0000 0.000 0.000 0.000 0.000 0.1510
83 0.00 0.000 0.070 0.0 0.0000 0.000 0.000 0.000 0.000 0.1489
84 0.00 0.000 0.120 0.0 0.0000 0.000 0.000 0.000 0.000 0.1460
85 0.03 0.000 0.165 0.0 0.0000 0.000 0.000 0.000 0.000 0.1423
86 0.01 0.000 0.085 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
87 0.00 0.000 0.060 0.0 0.0000 0.000 0.000 0.000 0.000 0.1381
88 0.07 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.1379
89 0.00 0.000 0.045 0.0 0.0000 0.000 0.000 0.000 0.000 0.1370
90 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1358
91 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1351
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92 0.00 0.000
z13 D:IiU. tT:UfiU
94 0.00 0.000
95 0.13 0.000
96- 0.00 0.000
97 0.00 0.000
98 0.22 0.000
99 0.00 0.000
100 0.00 0.000
101 0.00 0.000
102 0.00 0.000
103 0.01 0.000
104- 0.-00 -0.000-
105 0.00 0.000
106 0.00 0.000
107 0.00 0.000
108 0.00 0.000
109 0.12 0.000
110 0.00 0.000
111 0.00 0.000
112 0.00 0.000
113 0.00 0.000
114 0.00 0.000
115 0.00 0.000
116 0.00 0.000
117 0.00 0.000
118 0.00 0.000
119 0.00 0.000
120 0.00 0.000
121 0.12 0.000
122 0.19 0.000
123 0.00 0.000
124 0.00 0.000
125---&.00 -D_iocO
126 0.00 0.000
127 0.00 0.000
128 0.00 0.000
129 0.00 0.000
130 0.00 0.000
131 0.-00--0.000
132 0.04 0.000
133 0.00 0.000
134 0.05 0.000
135 0.07 0.000
136 0.00 0.000
137 0.00 0.000
138 0.00 0.000
139 0.00 0.000
140 0.03 0.000
141 0.00 0.000
142 0.00 0.000
143 0.12 0.000

DAILY OUTPUT FOR YEAR 1984 (CON'T)

0.000
G:uOu
0.000
0.037
0.028
0.027
0.034
0.025
0.024
0.023
0.023
0.028
0:0?2-
0.021
0.021
0.020
0.020
0.027
0.019
0.018
0.018
0.018
0.018
0.011
0.000
0.000
0.000
0.000
0.000
0.023
0.023
0.016
0.016
0_016
0.016
0.016
0.017
0.016
V.V16

0.016
0.023
0.016
0.023
0.021
0.015
0.016
0.017
0.018
0.026
0.019
0.018
0.023

0.0
0.C

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.(a -
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.)
0.0

-0_0
0.0
0.0
0.0
0.0( ^
V.V

0 .-0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000 0.000 0.000
,nn nnnn n nnn
D.UOOVV.VOV- V.UVV

0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0,0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0,0000- _ 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000

--O.ooOo ---o.Otio 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000

0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1368
0.000 0.000 0.1369
0.000 0.000 0.1361
0.000 0.000 0.1398
0.000 0.000 0.1406
0.000 0.000 0.1399
0.000 0.000 0.1393
0.000 0.000 0.1386
0.000 0.000 0.1381
0.000 0.000 0.1375
0.000 0.000 0.1369
0.000 0.000 0.1364
0.000 0.000 0.1358
0.000 0.000 0.1353
0.000 0.000 0.1371
0.000 0.000 0,1373
0.000 0.000 0.1368
0.000 0.000 0.1363
0.000 0.000 0.1358
0.000 0.000 0.1353
0.000 0.000 0.1350
0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1349
0.000 0.000 0.1369
0.000 0.000 0.1410
0.000 0.000 0.1418
0.000 0.000 0.1414
0.000 0.000 0.1410
0.000 0.000 0.1405
0.000 0.000 0.1401
0.000 0.000 0.1396
0.000 0.000 0.1392
0.000 0.000 0.1387
-0.000 0.000- 0.1383
0.000 0.000 0.1385
0.000 0.000 0.1383
0.000 0.000 0.1388
0.000 0.000 0.1400
0.000 0.000 0.1400
0.000 0.000 0.1395
0.000 0.000 0.1391
0.000 0.000 0.1386
0.000 0.000 0.1386
0.000 0.000 0.1382
0.000 0.000 0.1377
0.000 0.000 0.139E
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DAILY OUT?UT FOR YEAR 1984 (CON'T

i
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

.,
27
28
29
30
31
32
33

52

144 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
145 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1393
146 0.05 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.1396
147 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1393
148 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1388
149 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1382
150 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1376
151 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1370
152 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1363
153 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1356
15?_ n.r0 0,000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1349
155 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1341
156 0.25 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1382
157 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1389
158 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1380
159 0.07 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1382
160 0.00 0.000 0.048 0.0 0.0000 0.000 0.000 0.000 0.000 0.1374
161 0.00 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.1361
162 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1349
163 0.00 0.000 0.052 0.0 0.0000 0.000 0.000 0.000 0.000 0.1335
164 0.01 0.000 0.049 0.0 0.0000 0.000 0.000 0.000 0.000 0.1323
165 0.00 0.000 0.030 0.0 0.0000 0.000 0.000 0.000 0.000 0.1314
166 0.00 0.000 0.061 0.0 0.0000 0.000 0.000 0.000 0.000 0.1300
167 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.1284
168 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1274
169 0.00 0.000 0.058 0.0 0.0000 0.000 0.000 0.000 0.000 0.1250
170 0.00 0.000 0.067 0.0 0.0000 0.000 0.000 0.000 0.000 0.1241
171 0.00 0.000 0.064 0.0 0.0000 0.000 0.000 0.000 0.000 0.1224
172 0.24 0.000 0.060 0.0 0.0000 0.000 0.000 0.000 0.000 0.1257
173 0.03 0.000 0.089 0.0 0.0000 0.000 0.000 0.000 0.000 0.1257
174 0.00 0.000 0.087 0.0 0.0000 0.000 0.000 0.000 0.000 0.1235
175 0.00 0.000 0.078 0.0 0.0000 0.000 0.000 0.000 0.000 0.1212
176 0.00 0.000 0.054 0.0 0.0000 0.000 0.000 0.000 0.000 0.1196
177 0.00 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.1184
178 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1174
179 0.00 0.000 0.098 0.0 0.0000 0.000 0.000 0.000 0.000 0.1151
180 0.23 0.000 0.138 0.0 0.0000 0.000 0.000 0.000 0.000 0.1163
181 0.16 0.000 0.275 0.0 0.0000 0.000 0.000 0.000 0.000 0.1146
182 0.00 0.000 0.107 0.0 0.0000 0.000 0.000 0.000 0.000 0.1116
183 0.00 0.000 0.152 0.0 0.0000 0.000 0.000 0.000 0.000 0.1076
184 0.00 0.000 0.149 0.0 0.0000 0.000 0.000 0.000 0.000 0.1035
185 0.00 0.000 0.153 0.0 0.0000 0.000 0.000 0.000 0.000 0.0993
186 0.00 0.000 0.172 0.0 0.0000 0.000 0.000 0.000 0.000 0.0946
187 0.00 0.000 0.160 0.0 0.0000 0.000 0.000 0.000 0.000 0.0901
188 0.00 0.000 0.084 0.0 0.0000 0.000 0.000 0.000 0.000 0.0872
189 0.00 0.000 0.123 0.0 0.0000 0.000 0.000 0.000 0.000 0.0841
190 0.00 0.000 0.142 0.0 0.0000 0.000 0.000 0.000 0.000 0.0803
191 0.00 0.000 0.147 0.0 0.0000 0.000 0.000 0.000 0.000 0.0762
192 0.00 0.000 0.191 0.0 0.0000 0.000 0.000 0.000 0.000 0.0712
193 0.00 0.000 0.134 0.0 0.0000 0.000 0.000 0.000 0.000 0.0671
194 0.00 0.000 0.153 0.0 0.0000 0.000 0.000 0.000 0.000 0.0630
195 0.00 0.000 0.128 0.0 0.0000 0.000 0.000 0.000 0.000 0.0593
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DAILY OUTPUT FOR YEAR 1984 (CCN`T)

1 196 0.00 0.000 0.142 0.0- 0.0000 0.000 0.000 0.000 0.000 0.0554

2 197 0.00 0.000 0.145 0.0 0.0000 0.000 0.000 0.000 0.000 0.0514

3 198 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0497

4 lao 000 0,000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

5 200
,

0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

6 201 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

7 202 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

8 203 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

9 204 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

10 205 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

20€ 0 00 0000 0.000 0:0-- - 0.0000- 0-.000- 1.-000 0 ,0 00 0.000 0.0494

12 207
.

0.00
.

0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

13 208 0.00 0:000 0.000 0:0 0.0000 0:000 0 .000 0.000 0.000 0.0494

14 209 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

15 210 0.06 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.0498

16 211 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0496

17 212 0.00 0.000 0.000 -0.0 00000 0.060 0-.00-0 0.000 0.000 0.0494
18 213 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

19 214 0.00 _0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

20 215 0.00 0,000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

21 216 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

22 217 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

23 218 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

24--- - 219_ __0,00 0.000 0,000 0,0 0.0000 0.000 0.000 0.000 0,000 0.0494
220 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

221 000 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
27 222

.
0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

28 223 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

29 224 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

30 225 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
31 226 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

32 227 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

33 228 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
34 229 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

35 230 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

36 231 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

37 232 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
38 233 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
34 234 0:00-- -0.000 0.000-- ---0.0-- - P-.10000- --0.000- -0.000 0.000 0.000 0.0494
40 235 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
41 236 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
42 237 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
43 238 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
44 239 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
45 240 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
46 241 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

47 242 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
48 243 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
49 244 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

245 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
246 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494

52 247 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0494
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i
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

DA1L1 OiJTYU-T fQ"n E°AR 1934 (CvN'T)

248 0.00 0.000
249 0.03 0.000
250 0.01 0.000
251 0.00 0.000
252 0.00 0:000
253 0.00 0.000
254 0.00 0.000
255 0.00 0.000
256 0.00 0.000
257 0.00 0.000
258 0.00 0.000
259 0.00 0.000
250 0.00 0.000
251 0.00 0.000
252 0.00 0.000
253 0.00 0.000
254 0.11 0.000
265 0.00 0.000
266 0.20 0.000
267 0.07 0.000
258 0.00 0.000
259 0.00 0.000
270 0.00 0.000
271 0.00 0.000
272 n.00--0.009
273 0.00 0.0C0
274 0.00 0.000
275 0:00 0.000
276 0.00 0.000
277 0.00 0.000
278 0.00 0.000
279 0.00 0.CC0
280 0.00 0.000
291 0.00 0.000
232 0.00 0.000
283 0.00 0.000
284 0.00 0.000
285 0.00 0.000
286 0.03 0.000
257 - 0:010 _ 0.1000
288 0.00 0.000
289 0.00 0.000
290 0.00 0.000
291 0.00 0.000
292 0.00 0.000
293 0.00 0.000
294 0.00 0.000
295 0.00 0.000
296 0.00 0.000
297 0.02 0.000
298 0.00 0.000
299 0.00 0.000

0.000
0.030
0.010
0.000
0:000 -
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.030
0.009
0.031
0.036
0.013
0.011
0.011
0.010
-0.011
0.011
0.008
0.009
0.008
0.009
0.009
0.009
0.008
0.008
0.008
0.008
0.008
0.008
0.024
0.0"v7
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.018
0.007
0.007

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
u".0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0:0000- --0.000-- 0^000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 - 0.-000- O:COo
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.3000 £.f£0 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
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0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
O.CCO 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0494
0.000 0.000 0.0511
0.000 0.000 0.0515
0:000 0.000 0.0549
0.000 0.000 0.0568
0.000 0.000 0.0568
0.000 0.000 0.0564
0.000 0.000 0.0561
0.000 0.000 0.0558
0.000 0.000 0.0555
0.000 0.000 0.0552
0.000 0.000 0.0550
0.000 0.000 0.0547
0.000 0.000 0.0545
0.000 0.000 0.0543
0.000 0.000 0.0540
0.000 0.000 0.0538
0.000 0.000 0.0535
0.000 0.000 0.0533
0.000 0.000 0.0531
0.000 0.000 0.0529
0.000 0.000 0.0527
0.000 0.000 0.0525
0.000 0.000 0.0525
0.000 0.000 0.0524
0.000 0.000 0.0522
0.000 0.000 0.0520
0.000 0.000 0.0519
0.000 0.000 0.0517
0.000 0.000 0.0515
0.000 0.000 0.0513
0.000 0.000 0.0511
0.000 0.000 0.0509
0.000 0.000 0.050E
0.000 0.000 0.050E
0.000 0.000 0.050E
0.000 0.000 0.050E



BHI-00024
Rev. 00

DAILY OUTPUT FOR YEAR 1984 (C0N'T)

300 0.02 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0504

2= 301 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0503

33 302 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0501

44 303 0.00 0.000 0:006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0500

5 304 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0498

65 305 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0496

77 306 0.03 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0499

83 307 0.25 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0547

9) 308 0.01 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0562

110 309 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0560

11 310 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0559

lZ 311 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0557

133 312 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0555

i:4 313 00 --0 O 000- -0,006 -0,0 4.0000- -0.000_ -0.000 0.000 0.000 0.0553

a 314
.

0.00
.

0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

1B5 315 0.12 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.057Z

177 316 0.14 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0603

M 317 0.06 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0 . 0619

Is 318 0.05 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0627

ZDJ 319 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0:000 0.000 0.0628

71: 320 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0626

zz 32i 0.00 0.000 0.006 0.0 0.0000 0.000 0.000 0.000 0.000 0.0625

2i: 322 0.10 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0640

Z4 323 0.05 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0652

324 0.01 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0653

325 0.26 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0702

277 326 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0716

ZEB 327 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0712

Zm 328 0.20 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0748

w; 32y "u:^v3 0:000 - 0.E41 0.0 0.0000 0.000 0.000 0.000 0.000 0.0758

31 330 0.00 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.0751

32 331 0:00 0.000 0:035 0 . 0 0.0000 0.000 0.000 0.000 0.000 0.0741

33' 332 0.49 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0838

34 333 0.01 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.0864

35 334 0.02 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0863

35 335 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0860

3V 336 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0856

m 337 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0853

3s 338 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0850

4n 339 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0847

4'^1 340 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0842

42 341 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0839

43 342 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0832

44 343 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

45 344 0.14 0:000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

45 345 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

47 346 0.05 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

48 347 0.05 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

49 348 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830
349 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

350 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0830

52 351 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0852
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DAILY OUTPUT FOR YEAR 1934 (CON'T)

352 0.18 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0893

353 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0904

354 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0900
355 0.02 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0902

356 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0901

357 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0894

358 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0888
359 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0885

360 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0884

361 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0884

362 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0884

363 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0884

364 0.13 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0909

365 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0916

366 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0913
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3 MONTHLY TOTALS FOR YEAR 1984
4 ------------------------- -------- ---------- ------•- --------- --------- ---------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
6 ------- ------- ------ ------- ------- -------
7 PRECIPITATION (INCHES) 0.23 0.94 1.01 0.60 0.55 0.99
8 0.06 0.00 0.42 0.07 1.83 0.57
9 .

10 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
12
13 EVAPOTRANSPIRATION 0.476 1.201 2.076 0.505 0.601 1.901
14 (INCHES) 2.270 0.000 0.222 0.263 0.523 0.376
15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
20 LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24
25 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

28
29 ANNUAL TOTALS FOR YEAR 1984
30 -------------------------------- ---------------- ------------------ ------------
31 (INCHES) (CU.FT.) PERCENT
32 -------- -------- -------
33 PRECIPITATION 7.27 26390. 100.00
34
35 RUNOFF 0.CC0 0. 0.00
36
37 EVAPOTRANSPIRATION 10.414 37801. 143.24
38
39 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00
40
4 PERCOLATION FROM LAYER 6 0.0001 0. 0.0042

43 CHANGE IN WATER STORAGE -3.144 -11412. -43.24
AA
1,

5 SOIL WATER AT START OF YEAR 7.48 27159.^ 6

47 SOIL WATER AT END OF YEAR 4.34 15748.
48
49 SNOW WATER AT START OF YEAR 0.00 0.
50
51 SNOW WATER AT END OF YEAR 0.00 0.

53 ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
54
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3
4

6
7
8
9

10
11
12
13
14
15
16
17
i8
19
20
41
22
23
24
25

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1983 THROUGH 1984

------------------------------------------------------------------------------
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

------- ------- ------- ------- ------- -------

PRECIPITATION
-------------
TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION
------------------

0.83 1.15 1.00 0.51 0.53 0.84.
0.19 0.06 0.44 0.29 1.97 2.69

0.86 0.30 0.01 0.13 0.02 0.22

0.18 0.08 0.03 0.32 0.21 2.99

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0:000 0.-000 - 0,000 0.395

0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 -- 0.000 --0_000 0.000 0.559

TOTALS 0.630
1.438

STD. DEVIATIONS 0.218
1.177

LATERAL DRAINAGE FROM LAYER 5
---------------------

TOTALS
---------

0.0000
0.0000

STD. DEVIATIONS 0.0000
0.0000

PERCOLATION FROM LAYER 6
-------------------------
TOTALS 0.0000

0.0000

STD.DEVIATIONS 0.0000
0.0000

1.333 2.077 0.479 0.585 1.157
0.079 0.316 0.248 0.883 0.475

0.186 0.001 0.036 0.023 1.052
0.111 0.132 0.021 0.510 0.140

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000
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c
3
4
5
6
7
0
0

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

28
29
30
31
32
z^
^J

34
35
36
„
38
39
40
41
42
43
44

AVERAGE ANNUAL TOTALS & (STD.DEVIATIONS) FOR YEARS 1983 THROUGH 1984

(INCHES) (CU. FT.) PERCENT

PRECIPITATION
--------
10.51

--------
( 4.582)

-----------
38151.

-------
100.00

RUN OFF 0.395 ( 0.559) 1434. 3.76.

EVAPOTRANSPIRATION 9.699 ( 1.011) 35207.9 2.28

LATERAL DRAINAGE FROM 0.0000 ( 0.0000) 0. 0.00
LAYER 5

PERCOLATION FROM LAYER 6 0.0001 ( 0.0000) 0. 0.00

CHANGE IN WATER STORAGE 0.416 ( 5.034) 1511. 3.96

PEAK DAILY VALUES FOR YEARS 1983 THROUGH 1984
------------------------------------------------------------------------------

(INCHES) (CU. FT.)
-------- ---------

PRECIPITATION 2.68 9728.4

RUNOFF 0.790 2868.0

LATERAL DRAINAGE FROM LAYER 5 0.0000 0.0

PERCOLATION FROM LAYER 6 0.0000 0.0

HEAD ON LAYER 6 0.0

SNOW WATER 0.19 697.0

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1788

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0494
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3 FINAL WATER STORAGE AT END OF YEAR 1984
------ ------------------------- ----------- ------------------------------------

5 LAYER (INCHES) (VOL/VOL)
6 ------ -------- --------
7 1 2.72 0.1362
8
9 2 0.70 0.0352

10
11 3 0.34 0.0563
12
13 4 0.18 0.0293
14
15 5 0.27 0.0454
16
17 6 0.13 0.0210
18
19 SNOW WATER 0.00
20
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HELP MODEL SIMULATION
RCRA SUBTITLE C

3 EQUIVALENT BARRIER DESIGN - STEADY-STATE PERFORMANCE

4
5
6 LAYER 1 -- POOR GRASS
7 -----------------------
8
9 VERTICAL PERCOLATION LAYER

10
11 THICKNESS
j[ PVRDSITV

13 F1ELD CAPACITY
14 WILTING POINT
15 INITIAL SOIL WATER CONTENT
16 SATURATED HYDRAULIC CONDUCTIVITY
17
18

20.00 INCHES
_ 0_.4734 VOL/VOL

n 0001 11/11 /Vl11
- - V.c^ot ru ^/rw ^

= 0.0629 VOL/VOL
= 0.0946 VOL/VOL

u.00098999997 CM/SEC

19 LAYER 2
20 -------
21
22 VERTICAL PERCOLATION LAYER
23
24 THICKNESS = 20.00 INCHES

25 POROSITY = 0.4570 VOL/VOL

FIELD CAPACITY = 0.0831 VOL/VOL
WILTING POINT - = 0.0326 VOL/VOL

28 INITIAL SOIL WATER CONTENT = 0.0351 VOL/VOL

29 SATURATED HYDRAULIC CONDUCTIVITY = 0.000001600000 CM/SEC

30
31
32 LAYER 3
33 -------
34
35 VERTICAL PERCOLATION LAYER
36
37 THICKNESS = 6.00 INCHES
38 POROSITY = 0.3509 VOL/VOL
snny FItrLD CAPACITYer^TV 4.0/^ ^7!1 I I/11. 0/11"
40 WILTING POINT = 0.0326 VOL/VOL
41 INITIAL SOIL WATER CONTENT = 0.0563 VOL/VOL
42 SATURATED HYDRAULIC CONDUCTIVITY = 0.000154999987 CM/SEC
43
44
45 LAYER 4
46 -------
47
48 VERTICAL PERCOLATION LAYER
49
50 THICKNESS = 6.00 INCHES

- NUKU^
.._.._...^.

IIT
.

- --=-- -----
„^/^ ^

u
n

. 3 1/ ^
17/^

a v
„

U
/^ ^

/YÛ------

FIELD CAPACITY = 0.0391 VOL/VOL
53 WILTING POINT = 0.0200 VOL/VOL
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L

3
d

5
6
7
8
9

10
11
12
13
14
15
16
17
18
,o
17

20
21
22
23
24
25

INITIAL SOIL WATER CONTENT =
SATURATED HYDRAULIC CONDUCTIVITY =

0.0293 VOL/VOL
0.000500000024 CM/SEC

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

LAYER 5

LATERAL DRAINAGE LAYER

THICKNESS = 6.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0454 VOL/VOL
WILTING POINT = 0.0200 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0454 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 1.000000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 295.0 FEET

LAYER 6

BARRIER SOIL LINER
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
SATURATED HYDRAULIC CONDUCTIVITY =

6.00 INCHES
0.0220 VOL/VOL
0.0210 VOL/VOL
0.0200 VOL/VOL
0.0210 VOL/VOL
0.000000010000 CM/SEC

GENER^-L SIMULATION DATA
-----------------------

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN SOIL
AND WASTE LAYERS

= 87.21
= 43560. SQ FT
= 36.00 INCHES
= 16.7800 INCHES
= 2.4536 INCHES
= 0.0000 INCHES

= 3.5060 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.
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3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

CLIMATOLOGICAL DATA
-------------------

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES
AND SOLAR RADIATION FOR HANFORD WASHINGTON

MAXIMUM LEAF AREA INDEX = 1.60
START OF GROWING SEASON ( JULIAN DATE) = 113
END OF GROWING SEASON ( JULIAN DATE) = 288

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
------- -------

T1AR/SEP
-------

APR/OCT
-------

MAY/NOV JUN/DEC
------- -------

29.30 36.30 45.10 53.10 61.50 69.30
76.40 74.30 65.20 53.00 39.80 32.70
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c
3 MONTHLY TOTALS FOR YEAR 1979

4 ------------------------ --------- ----------- --------- --------- -------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

6 ------- ------- ------- ------- ------- -------
7 PRECIPITATION (INLHES) 0:54 O.i; 0.54 0.52 0.10 0.00
8 0.0° 0.38 0.20 - 0_67 -_ 1.36 0.99
9

10 RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.776 0.504 0.204 0.442 0.581 0.038
14 (INCHES) 0.090 0.274 0.306 0.143 0.380 0.526
15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
20 LAYER 6 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21 -
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24
25 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
-

28
----------------------- ---------

HNNUAL
-----------
TOTALS FOR

------------------
YEAR 1979

-------- ------ --

29 ----------------------- --------- ----------- --------- -- ------ -------- ---------
30 (INCHES) ( CU.FT.) PERCENT
31 -_______- _ - ------- -------- ____ __

32 PRECIPITATION 5.56 20183. 100.00
33
34 RUNOFF 0.000 0. 0.00
35
36 EVAPOTRANSPIRATION 4.263 15476. 76.68
37
38 LATERAL DRAINAGE FRCM LAYER 5 0.0000 0. 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE 1.297 4707. 23.32
43
44 SOIL WATER AT START OF YEAR 3.51 12727.
45
46 SOIL WATER AT END OF YEAR 4.80 17433.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
53
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c
3 MCNTHLY TOTALS FCR YEAR 1980

4
g

---------------
JAN/JUL

-
FEB/AUG

---------
MAR/SEP

---------
APR/OCT

--------
MAY/NOV

--------
JUN/DEC

6
7 PRECIPITATION (INCHES)

----
1.32

-------
1.30

-------
0.30

-------
0.86

-------
1.41

-------
0.96

8 0.00 0.02 0.85 0.33 0.44 1.89

9
10 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.001 0.000

11 0.000 0.000 0.000 0.000 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.486 1.175 1.902 0.557 1.655 2.005

14 (INCHES) 0.340 0.020 0.382 0.371 0.286 0.317

15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00

20 LAYER 6(INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

21
1)^ cTn r)FV (IP flditY HEAD

+

0.00 D."u"u "u.GG C00 0.00 0.00

23 ON LAYER 6(INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

24
25 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000
----

0.0000
---------

0.0000
---------

0.0000
--------

0.0000
---------

Z8
------------------------ --------

ANNUAL
-------
TOTALS FOR YEAR 1980

29 ----------------------- --------- ----------- --------- --------- -------- ---------
30 (INCHES) (CU.FT.) PERCENT
31 -------- -------- -------
32 PRECIPITATION 9.63 35138. 100.00

33

34 RUNOFF 0.001 4. 0.01

35
36 EVAPOTRANSPIRATION 9.495 34468. 98.09

37
38 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00

39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE 0.184 667. 1.90

43
44 SOIL WATER AT START OF YEAR 4.80 17433.
45
46 SOIL WATER AT END OF YEAR 4.99 18100.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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3 MONTHLY TOTALS FOR YEAR 1981
4 ----------------------- --------- ----------- --------- --------- -------- --------

JAKjJUL -FE3/AUG MAR/SEP APR/Oi:T hwYjFIOV JUN/"uEC
------- ------- ------- ------- -- ---- -------

7 PRECIPITATION (INCHES) 0.56 0.60 0.70 0.02 0.99 0.43
8 0.19 0.03 0.60 0.39 1.08 1.45
9

10 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 ^.uOu 0.000 0.000 0.000 0.000 0.000
12
13 EVAPOTRANSPIRATION 0.674 1.453 1.021 0.391 0.347 1.525
14 (INCHES) 0.234 0.030 0.110 0.351 0.520 0.547
is
15 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
20 LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21
21 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24
2S PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000
-~
0.0000

-
0.0000

--- ----
0.0000
----- -

0.0000
---- ---

28
----------------------- ---------

ANNUAL
---------
TOTALS FOR

----- ---
YEAR 1981

-- - - --

29 ----------------------- --------- ----------- --------- --------- -------- ---------
30 (INCHES) (CU.FT.) PERCENT
31 -------- -------- -------
32 PRECIPITATION 7.042 5555. 100.00

RUN OFF n nnn 0. 0.00
35
3o EVAPOTRANSPIRATION 7.203 26147. 102.32
37
38 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE -0.163 -592. -2.32
43
44 SOIL WATER AT START OF YEAR 4.99 18100.
1;
46 SOIL WATER AT END OF YEAR 4.82 17508.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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z
3 MONTHLY TOTALS FOR YEAR 1982

4 ------------------------ --------- ----------- --------- --------- -------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
6 ------- ------- ------- ------- ------- -------
7 PRECIPITATION (INCHES) 0.33 0.57 0.30 0.75 0.28 0.75
8 0.22 0.20 0.55 1.33 0.91 1.79
9

10 RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.008 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.667 1.122 0.924 0.584 0.697 0.510
14 (INCHES) 0.688 0.198 0.299 0.396 0.998 0.551
15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

i7 - - LAYER 5(;NCHES) n,000l1 __ 0,0000_- 0.0000 0.0000 0.0000 0.0000
18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
20 LAYER 6 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24
25 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

28
------------------------ --------

ANNUAL
-----------
TOTALS FOR

---------
YEAR 1982

--------- --------- --------

29 ------------------------ -------- ----------- --------- --------- --------- --------
30 (INCHES) ( CU.FT.) PERCENT
31 -------- -------- -------
32 PRECIPITATION 7.98 28967. 100.00
33
34 RUN OFF 0.008 28. 0.09
35
36 EVAPOTRANSPIRATION 7.634 27712. 95.66
37
38 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE 0.338 1228. 4.24
.7
Y.7

44 SOIL WATER AT START OF YEAR 4.82 17508.
45
46 SOIL WATER AT END OF YEAR 5.16 18736.
Al
Y/

48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
5:i
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2
3 MONTHLY TOTALS FOR YEAR 1983
4 ------------------------ --------- ---------- ---------- -------- --------- --------

JANjJUL fEBj-AU^u MARjSc"r - i1PR/OGT 14AY/NOV JUNjDEC
6 ------- ------- ------- ------- ------- -------
7 PRECIPITATION ( INCHES) 1.44 1.36 1.00 0.42 0.52 0.68
8 0.31 0.12 0.46 0.52 2.12 2.12
9

10 RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
11 0.000 0.000 0.000 0.000 0.000 0.000
t^

13 EVAPOTRANSPIRATION 0.581 0.972 2.128 0.881 0.684 1.865
14 (INCHES) 0.949 0.121 0.459 0.166 0.557 0.422
15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
17 LAYER 5 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
20 LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23__- - ONLAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24

PERCOLATION FRCM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

ci -------------------------------- ---------------- ------------------ ------------
28 ANNUAL TOTALS FOR YEAR 1983
29 -------------------------------- ---------------- ------------------ ------------
30 (INCHES) (CU.FT.) PERCENT
31 -------- -------- -------
32 PRECIPITATION 11.07 40184. 100.00
33
34 RUN OFF 0.000 0. 0.00
35
36 EVAPOTRANSPIRATiCN 9.784 35517. 88.39
37
18 LAT€-RAL--DRAN.'A{'ie FR^uM LAYER 5 0.0^u^u^u 0, 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE 1.286 4667. 11.61
43
44 SOIL WATER AT START OF YEAR 5.16 18736.
45
46 SOIL WATER AT END OF YEAR 6.45 23403.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

,_ Afd14UAL W^T^8 BI,Ir'rrT oAi ^niCr -
n ^ ^rL i un^nn L-

n nn
V. V V 0 u".uu
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2
3 MONTHLY TOTALS FOR YEAR 1984
4 ------------------------ --------- ----------- --------- --------- -------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
6 ------- ------- ------- ------- ------- -------
7 PRECIPITATION ( INCHES) 0.23 0.94 1.01 0.60 0.55 0.99
8 0.06 0.00 0.42 0.07 1.83 0.57
9

10 RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.000 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.413 1.206 2.109 0.540 0.787 2.022

14 (INCHES) 0.918 0.000 0.254 0.236 0.464 0.522
15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

17 LAYER 5 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00

20 LAYER 6 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
21 -
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
24
75 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
u ----------------------- --------- ----------- ---------- -------- -------- ---------
28 ANNUAL TOTALS FOR YEAR 1984
29 ----------------------- --------- ----------- --------- --------- -------- ---------
30 (INCHES) ( CU.FT.) PERCENT
31 ------- ------- -------
32 PRECIPITATION 7.27 26390. 100.00
33
34 RUN 0FF 0.000 0. 0.00
35
36 EVAPOTRANSPIRATION 9.471 34381. 130.28
37
38 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE - 2.201 -7991. -30.28
43
44 SOIL WATER AT START OF YEAR 6.45 23403.
45
46 SOIL WATER AT END OF YEAR 4.25 15412.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

-- ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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2
3 MONTHLY TOTALS FOR YEAR 1985

4 ----------------------- --------- ---------- -------- --------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
6 ------- ---- ------- ------- ------- -------

7 PRECIPITATION (INCHES) 0.34 0.82 0.36 0.01 0.12 0.15
g 0.12 0.01 0.63 0.46 1.24 0.84
9

10 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.000 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.587 1.059 1.219 0.010 0.140 0.200

14 (INCHES) 0.044 0.086 0.428 0.307 0.277 0.215

15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00

20 LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
91

22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00

23 ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

24
?S PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000
----------

0.0000
---------

0.0000
--------

0.0000
---------

0.0000
---------Li

28
-------------------------------

ANNUAL TOTALS FOR YEAR 1985
29 -------------------------------- ---------------- ------------------ ------------
30 (INCHES) ( CU.FT.) PERCENT

31 -------- -------- -------
32 PRECiriTATifiN 5.10 18513. 100.00
33
34 RUN OFF 0.000 0. 0.00

-^^
36 EVAPOTRANSPIRATION 4.570 16590. 89.61
37
38 LATERAL DP.AINAGE -FROM -LAYER 5 0.0000 0. 0.00
39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00
41
42 CHANGE IN WATER STORAGE 0.530 1923. 10.39
43
44 SOIL WATER AT START OF YEAR 4.25 15412.
45
46 SOIL WATER AT END OF YEAR 4.78 17335.
47
48 SNOW WATER AT START OF YEAR 0.00 0.
49
50 SNOW WATER AT END OF YEAR 0.00 0.

-- ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
53
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2
3 MONTHLY TOTALS FOR YEAR 1986

4
5 JAN/JUL

----------
FEB/AUG

---------
MAR/SEP

---------
APR/OCT

--------
MAY/NOV

--------
JUN/DEC

6
7 PRECIPITATION (INCHES)

----
1.76

-------
1.37

-------
0.76

-------
0.00

-------
0.30

-------
0.00

8 0.21 0.02 0.96 0.29 0.65 0.77

9
10 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

11 0.000 0.000 0.000 0.000 0.000 0.000

12
13 EVAPOTRANSPIRATION 0.515 1.235 1.871 0.347 0.354 0.308

14 (iNCHES) 1.713 0.020 0.432 0.272 0.231 0.270

15
16 LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

17 LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

18
19 AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00

20 LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

21
22 STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00

--23 ON LAYER 6 fTNCHESI 0.00 0.00 0.00 0.00 0.00 0.00

24
95 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

c/

P8
------------------------ --------

ANNUAL
-----------

TOTALS FOR
------------------

YEAR 1986
-------- ---------

29
30

----------------------- --------- -----------
(INCHES)

--------- ---------
(CU.FT.)

-------- ---------
PERCENT

31 -------- -------- -------

32 PRECIPITATION 7.09 25737. 100.00

33
34 RUN OFF 0.000 0. 0.00

35
36 EVAPOTRANSPIRATION 7.569 27474. 106.75

37
38 LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00

39
40 PERCOLATION FROM LAYER 6 0.0001 0. 0.00

41
42 CHANGE IN WATER STORAGE -0.479 -1738. -6.75

43
44 SOIL WATER AT START OF YEAR 4.78 17335.

45
46 SOIL WATER AT END OF YEAR 4.30 15597.

47
48 SNOW WATER AT START OF YEAR 0.00 0.

49
50 SNOW WATER AT END OF YEAR 0.00 0.

- ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 1987

JAN/JUL FEB/AUG
- -

MAR/SEP
------

APR/OCT
-------

MAY/NOV
-------

JUN/DEC
-------

PRECIPITATION ( INCHES)
-------
0.80

-- ---
0.19

-
1.05 0.14 0.17 0.11

0.50 0.07 0.01 0.00 0.40 1.63

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.260 0.926 0.756 0.412 0.593 0.977
iNCHES) 0.500- 0.070--- 0.010-- 04000 0.223 0.346

LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 5 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYfft fi ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 6 ( INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 6 ( INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

----------------------- ----------
ANNUAL

----------
TOTALS FOR

------------------
YEAR 1987

-------- ---------

----------------------- ---------- ----------
(INCHES)
-- ---

-------- ----------
( CU.FT.)
--------

-------- ---------
PERCENT
-------

PRECIPITaTION
---

5.07 18404. 100.00

RUN 0FF 0.000 0. 0.00

E'YAPV?Rn"NCr°iRATivN 5.074 18420. 100,09

LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00

PERCOLATION FROM LAYER 6 0.0001 0. 0.00

CHANGE IN WATER STORAGE -0.005 - 17. -0.09

SOIL WATER AT START OF YEAR 4.30 15597.

SOIL WATER AT END OF YEAR 4.29 15581.

SNOW WATE,^, AT START OF YEAR 0.00 0.

NOW
iieT-n

AT END
n

YE^I'iUN tlMICR MI LIlU O F I^ ARnn v.vv 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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MONTHLY TOTALS FOR YEAR 1988

JAN/JUL
-

FEB/AUG
---

MAR/SEP
-------

APR/OCT
-------

MAY/NOV
-------

JUN/DEC
-------

PRECIPITATION (INCHES)
------

0.48
----
0.00 0.39 1.12 0.33 0.11

0.13 0.00 0.39 0.01 0.82 0.40

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

FVAPOTRANS PI_R_ATION 0,698 0.652 0.570 0.582 0.605 0.785_ _
(INCHES) 0.130 0.000 0.189 0.197 0.285 0.275

LATERAL DRAINAGE FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 5 (INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVG. "uAILY iiEADON 0.00 0.00 0.00 0.00 0.00 0.00

LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00

ON LAYER 6 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

LAYER 6 (INCHES) 0.0000 0.0000 0.0000
--------

0.0000
----------

0.0000
--------

0.0000
-------------------------------- ---------

ANNUAL
-----------
TOTALS FOR YEAR 1988

- -------------------------------- --------- -----------
(INCHES)

---

-------- ----------
(CU.FT.)
--------

-------
PERCENT
-------

PRECIPITATION
-----
4.16 15173. 100.00

RUN OFF 0.000 0. 0.00

"I nnnTnnucnTnnTinr.1
CVHYUIttHI'I^P1RnIlUn ----- ---

n aG7
I•1^1 --- - -

ianan
- •^^^^• 118.83

LATERAL DRAINAGE FROM LAYER 5 0.0000 0. 0.00

PERCOLATION FROM LAYER 6 0.0001 0. 0.00

eIu^^n . t i t^errn oTnnn^nHn^E itv wHicz DiUrv,6f M7 8 7-w.1 1 857. - 18.83

SOIL WATER AT START OF YEAR 4.29 15581.

SOIL WATER AT END OF YEAR 3.51 12723.

SNOW WATER AT START OF YEAR 0.00 0.

SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00
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L
3 AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1979 THRO UGH 1988
4 ------------------------- ---------- ------- ---------- --------- --------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

6 ------- ------- ------- ------- ------- -------
7
8 PRECIPITATION
9 -------------

10 TOTALS 0.78 0.73 0.64 0.44 0.48 0.42

11 0.18 0.09 0.51 0.41 1.09 1.24

12
13 STD. DEVIATIONS 0.54 0.51 0.30 0.40 0.42 0.40

14 0.14 0.12 0.28 0.39 0.57 0.60
15
16 RUNOFF
17 ------
18 TOTALS 0.000 0.000 0.000 0.000 "u.0^u"u 0.000
19 0.000 0.000 0.000 0.001 0.000 0.000
20
21 STD.DEVIATIONS 0.000 0.000 0.000 0.000 0.000 -0.000
22 0.000 0.000 0.000 0.002 0.000 0.000
23
24 EVAPOTRANSPIRATION
25 ------------------

TOTALS 0.566 1.030 1.270 0.475 0.644 1.024
_, 0.561 0.082 0.287 0.244 0.422 0.399
28
29 STD. DEVIATIONS 0.153 0.282 0.689 0.222 0.406 0.775
30 0.522 0.092 0.149 0.122 0.235 0.130
31
32 LATERAL DRAINAGE FROM LAYER 5
33 ------------------------ -----
34 TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
35 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
36
37 STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
38 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
39
40 PERCOLATION FROM LAYER 6
Al --------------
42 TOTALS • 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
43 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
44
45 STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
46 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
47
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2
3 AVERAGE ANNUAL TOTALS & (STD.DEVIATIONS) FOR YEARS 1979 THROUGH 1988

5
°°------------------------- -----------------

(INCHES)
----------
(CU.FT.)

--------- -------
PERCENT

6 -------- -------- -------
7
8 PRECIPITATION 7.00 (2.164) 25425. 100.00
9

10- Ruir' OFF ----- 0.00L(0.002) 3. 0.01
11
12 EVAPOTRANSPIRATION 7.003 (2.162) 25422. 99.99

14 LATERAL DRAINAGE FROM 0.0000 (0.0000) 0. 0.00
15 LAYER 5
16
17 PERCOLATION FROM LAYER 6 0.0001 (0.0000) 0. 0.00
18
19 CHANGE IN WATER STORAGE 0.000 (1.027) 0. 0.00
20
21
22
23
24
25 PEAK DAILY VALUES FOR YEARS 1979 TH ROUGH 1988

---------------------------------- -----------------
(INCHES)

----------- --------
(CU.FT.)

--------

28 -------- --------
29 PRECIPITATION 0.93 3375.9
30
31 RUN OFF 0.008 27.5
32
33 LATERAL DRAINAGE FROM LAYER 5 0.0000 0.0

.
J4

35 PERCOLATION FROM LAYER 6 0.0000 0.0
36
37 HEAD ON LAYER 6 0.0
38
39 SNOW WATER 0.76 2743.4
40
41
42 MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1531
43
44 MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0492
45
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2
3 FINAL WATER STORAGE AT END OF YEAR 1988

4 --------- ---------------------- --------------- --------------------------------
5 LAYER ( INCHES) (VOL/VOL)
6 ----- -------- ---------

7
8 1 1.89 0.0946

9
10 2 0.70 0.0351

11
12 3 0.34 0.0563
13
14 4 0.18 0.0293

15
16 5 0.27 0.0454

17
18 6 0.13 0.0210

19
20 SNOW WATER 0.00
_2-1- -

08/20/93 A-48



BHI-00024
Rev. 00

HELP MODEL SIMULATION
L RCRA SUBTITLE D DESIGN
3 EQUIVALENT BARRIER D ESIGN - 1,000-YR/24- HR STORM

4
5
6 LAYER 1
7 -------
8

-- o VERTICAL PERCOLATION LAYER
10
11 THICKNESS = 8.00 INCHES
I2 POROSITY = 0.4724 VOL/VOL
13 FIELD CAPACITY = 0.2381 VOL/VOL
14 WILTING POINT = 0.0629 VOL/VOL
1 5 I NITIAL SOIL WATER CONTENT = 0.1349 VOL/VOL
16 SATURATED HYORAOLIC CONDUCTIVITY = 0.000989999971 CM/SLC
17
18
19 LAYER 2
20 -------
21 -
22 VERTICAL PERCOLATION LAYER
23
24 THICKNESS = 16.00 INCHES
25 POROSITY = 0.5140 VOL/VOL

FIELD CAPACITY = 0.2585 VOL/VOL
WILTING POINT = 0.0681 VOL/VOL

28 INITIAL SOIL WATER CONTENT = 0.0738 VOL/VOL
29 SATURATED HYDRAULiC CONDUCTIVITY = 0.000989999971 CM/SEC
30
11

32 LAYER 3
33 -------
34
35 VERTiCaL PERCOLATION LAYER
36
37 THICKNESS = 12.00 INCHES

---3-9 PDRDSITY -- - -- - -1.4,570 VOL/VOL
39 FIELD CAPACITY = 0.0831 VOL/VOL
40 WILTING POINT = 0.0326 VOL/VOL
41 INITIAL SOIL WATER CONTENT = 0.0326 VOL/VOL
42 SATURATED HYDRAULIC CONDUCTIVITY = 0.000001600000 CM/SEC
43
44
45 GENERAL SIMULATION DATA
46 -----------------------
47
48 SCS RUNOFF CURVE NUMBER
49 TOTAL AREA OF COVER
50 EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE

53 INITIAL SNOW WATER CONTENT

= 87.21
= 43560. SQ FT
= 36.00 INCHES
= 17.4872 ITICHES
= 2.6512 INCHES
= 0.0000 INCHES

08/20/93 A-49



BHI-00024
Rev. 00

L
3

4
5

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 2.6512 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.
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2
3
A

5
6
7
8
9

10
11
12
13
14
15
16
17
18

CLIMATOLOGICAL DATA
-------------------

uSFR SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR HANFORD WASHINGTON

MAXIMUM LEAF AREA INDEX = 1.60
START OF GROWING SEASON (JULIAN DATE) = 113
END OF GROWING SEASON (JULIAN DATE) = 288

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
------- ------- -=----- ------- ------- -------

29.30 36.30 45.10 53.10 61.50 69.30
76.40 74.30 65.20 53.00 39.80 32.70
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2
3
4
5
6
7
8
9

10
11
12
13
14
15

-16
17
18
19
20
21
22
23
24
25-

VARIABLE 1:
VARIABLE 2:
VARIABLE 3:
VARIABLE 4:
VARIABLE 5:
VARIABLE 6:

UNUSED VARIABLE
PERCCLATION THROUGH LAYER 3
UNUSED VARIABLE
UNUSED VARIABLE
UNUSED VARIABLE
UNUSED VARIABLE

1._..

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

53

DAILY OUTPUT FOR YEAR 1983

-----
DAY

------
RAIN

--------
RUNOFF

-------
ET

------
VAR.

-----------
VAR.

------
VAR.

--------
VAR.

-------
VAR.

-------
VAR.

-------
SOIL

1 2 3 4 5 6 WATER
IN. IN. IN. IN. IN. IN. IN. IN. IN. IN/IN

-----
1_

------
0.00

--------
0.000

-------
0.024

------
0.0

-----------
0.0000

------
0.000

--------
0.000

-------
0.000

-------
0.000

-------
0.0732

2 0.17 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0760
3 0.08 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0780
4 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0783_
5 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0779
6 0.50 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0877
7 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0904
8 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0898
9 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0890
10--_ _0,00- -0 00o_ 0.000 0.0 0.0000-__ 0.000 0.000-_ _0.000_ _0.000 0.0888
11 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0886
12 -0.00 £.000 -0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0882
13 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0879
14 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0878
15 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0878
16 0.05 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0878
17 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0878
18 0.11 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0901
19 0.12 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.0926
20 0.00 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.0923
21 0.00 0.000 0.048 0.0 0.0000 0.000 0.000 0.000 0.000 0.0909
22 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0899
23 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0894
24 0.13 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0917
25 0.02 0.000 0.052 0.0 0.0000 0.000 0.000 0.000 0.000 0.0918
26 0.20 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.0948
27 0.06 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.0959
28 -- O-M 0.HOiT 0.056 0.-0- --0:0000 -0:000- 0.000 0.000 0.000 0.0947
29 0.00 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.0933
30 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0927
31 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0921
32 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.0912
33 0.00 0.000 0.040 0.0 0.0000 0.000 0.000 0.000 0.000 0.0901
34 0.00 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.0889
35 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0880
36 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.0870
37 0.16 0.000 0.056 0.0 0.0000 0.000 0.000 0.000 0.000 0.0889
38 0.00 0.000 0.077 0.0 0.0000 0.000 0.000 0.000 0.000 0.0880
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DAILY OUTPUT FOR YE^R 1983 (CON'T)

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
? 4

Co

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

..

52

39 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.0863
40 0.14 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0880
41 0.09 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.0890
42 0.0i 0.000 0.041 - 0.0 0.0000 0.000 0.000 0.000 0.000 0.0885
43 0.01 0.000 0.032 0.0 0.0000 0.000 0.000 0.000 0.000 0.0879
44 0.02 0.000 0.074 0.0 0.0000 0.000 0.000 0.000 0.000 0.0866
45 0.07 0.000 0.089 0.0 0.0000 0.000 0.000 0.000 0.000 0.0858
46 0.11 0.000 0.081 0.0 0.0000 0.000 0.000 0.000 0.000 0.0863
47 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0861
48 0.07 0.000 0.065 0.0 0.0000 0.000 0.000 0.000 0.000 0.0861
49 0.34 0.000 0.072 0.0 0.0000 0.000 0.000 0.000 0.000 0.0917
50 0.00 0.000 0.070 0.0 0.0000 0.000 0.000 0.000 0.000 0.0921
51 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0912
52 0.07 0.000 0.051 0.0 0.0000 0.000 0.000 0.000 0.000 0.0914
53 0.00 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.0907
54 0.01 0.000 0.056 0.0 0.0000 0.000 0.000 0.000 0.000 0.0894
55 0.01 0.000 0.035 0.0 0.0000 0.000 0.000 0000 0.000 0.0886
56 0.22 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0926
57 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.0928
58 0.03- 0.000 0.086 0.0 0.0000 0.000 0.000 0.000 0.000 0.0913
59 0.00 0.000 0.063 0.0 0.0000 0.000 0.000 0.000 0.000 0.0896
60 0.00 0.000 0.073 0.0 0.0000 0.000 0.000 0.000 0.000 0.0876
61 0.00 0.000 0.063 0.0 0.0000 0.000 0.000 0.000 0.000 0.0858
62 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.0845
63 0.01 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0839
64 0.02 0.000 0.118 0.0 0.0000 0.000 0.000 0.000 0.000 0.0818
65 0.02 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0811
66 0.00 0.000 0.058 0.0 0.0000 0.000 0.000 0.000 0.000 0.0798
67 0.10 0.000 0.141 0.0 0.0000 0.000 0.000 0.000 0.000 0.0786
68 0.25 0.000 0.097 0.0 0.0000 0.000 0.000 0.000 0.000 0.0817
69 0.02 0.000 0.101 0.0 0.0000 0.000 0.000 0.000 0.000 0.0811
70 0.00 0.000 0.076 0.0 0.0000 0.000 0.000 0.000 0.000 0.0790
71I 0.02 0.000 0.064 0.0 0.0000 0.000 0.000 0.000 0.000 0.0775
72 0.35 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0838
73 0.00 0.000 0.106 0.0 0.0000 0.000 0.000 0.000 0.000 0.0838
74 0.00 0.000 0.104 0.0 0.0000 0.000 0.000 0.000 0.000 0.0809
75 0.00 0.000 0.099 0.0 0.0000 0.000 0.000 0.000 0.000 0.0781
76-- 0.00 0:000 0.029 O:L' 0.0000 0.000 0.000- 0.000 0.000 0.0769
77 0.00 0.000 0.068 0.0 0.0000 0.000 0.000 0.000 0.000 0.0752
78 0.00 0.000 0.142 0.0 0.0000 0.000 0.000 0.000 0.000 0.0718
79 0.00 0.000 0.105 0.0 0.0000 0.000 0.000 0.000 0.000 0.0686
80 0.00 0.000 0.060 0.0 0.0000 0.000 0.000 0.000 0.000 0.0666
81 0.00 0.000 0.138 0.0 0.0000 0.000 0.000 0.000 0.000 0.0634
82 0.00 0.000 0.159 0.0 0.0000 0.000 0.000 0.000 0.000 0.0591
83 0.00 0.000 0.066 0.0 0.0000 0.000 0.000 0.000 0.000 0.0566
84 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
85 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
86 0.05 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0563
87 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0562
88 0.15 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.0583
89 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.0583
90 0.00 0.000 0.033 0.0 0.0000 0.000 0.000 0.000 0.000 0.0573
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 91 0.18 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.0600
2 92 0.09 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.0620
3 93 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0619
4 94 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.0610
5 95 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0603
6 96 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0595
7 97 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0588
8 98 0.00 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0582
9 99 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0575

10 100 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0569
11 101 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0563
12 102 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
13 103 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
14 104 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
15 105 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
16 106 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
17 107 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
18 108 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
19 109 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
20 110 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
21 111 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
22 112 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
23 113 0.13 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0583
24 114 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0587

115 0.00 0.0C0 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0582
116 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0577

27 117 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0573
28 118 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0568
29 li° -0.00 0.000 0:017 G;A 0.0000 3:000 0.000 _0.000 0.000 0.0563
30 120 0.02 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
31 121 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561

--32 122 0-.00 u.ti'ff0 - 0:0Ui 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
33 123 0.00 0.000 0.001 0.0 0.0000 0.000 0.000 0.000 0.000 0.0560
34 124 0.00 0.000 0.001 0.0 0.0000 0.000 0.000 0.000 0.000 0.0560
35 125 0.03 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
36 126 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 Q.0560
37 127 0.39 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0635
38 128 0.10 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0676
39 129 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0678
40 130 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0673
41 131 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0669
42 132 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0664
43 133 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0659
44 134 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0655
45 135 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0650
46 136 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0645
47 137 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0640
48 138 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0635
49 139 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0629

140 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0624
141 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0619

;2 - ----142- -.4e00- --0..000 0:021_-- --Q.O-- n nnnn 0.000 0.000 0.000 0.000 0.0613
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 143 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0608
2 144 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0603
3 145 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0599
4 146 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0594
5 147 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0590
6 148 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0585
7 149 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0580
8 150 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0575
9 151 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0570

10 152 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0564
11 153 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0559
12 154 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0553
13 155 0.00 0.000 0.003 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
14 156 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
15 157 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
16 158 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
17 159 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
18 160 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
19 161 0.08 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0563
20 162 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000- 0.000 0.0564
21 163 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
22 164 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0557
23 165 0.04 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0560
24__ - 166 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0558

167 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0555
168 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

27 169 0.07 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
28 170 0.01 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0562
29 171 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0559
30 172 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0555
31 173 0.02 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0554
32 174 0.01 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552
33 175 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
34 176 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
35 177 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
36 178 0.37 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0623

----37- 179 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0642
38 180 0.08 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0649
39 181 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.0646
40 182 0.03 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.0643
41 183 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.0636

-42- 184 0.00 0.000- - 0.025-- 0.0-- 0.0000-- 0:0o0 0.000- 0.000 0.000 0.0629
43 185 0.00 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.0622
44 186 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0615
45 187 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0607
46 188 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0598
47 189 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0592
48 190 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.0584
49 191 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0576

192 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.0567
193 0.00 0.000 0.038 0.0 0.0000 0.000 0.000 0.000 0.000 0.0556

52 194 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552
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DAILY OUTPUT FOR YEAR 1983 (COWT)

1 195 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

2 196 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

3 197 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

4 198 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

5 199 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

6 200 0:00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

7 201 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

8 202 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

9 203 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

10 204 0.02 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

11 205 0.01 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

12 206 0.23 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0593

13 207 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.0600

14 208 0.02 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.0594

15 209 0.00 0.000 0.030 0.0 0.0000 0.000 0.000 0.000 0.000 0.0586

16 210 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.0576

17
---

211
--n nu.

0
0 ----0.000 /1n00.UC0 n nW.W nnnG.O.I. 0. n....nn,, 0:0 n,,.,n 0. n.,.,n 0 0. nn__0 -4.4_68

18 212 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0563

19 213 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0559

20 214 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0555

21 215 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

22 216 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

23 217 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

4 218 0:00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

219 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

co 220 0.00 0.000- 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

27 221 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

28 222 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

29 223 0.01 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

30 224 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

31 225 0.00 0.000 0.000 0.-0 0.-0466 0.-000 0.000 0.000 0.000 0.0551

32 226 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

11 227 0_00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

34 228 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

35 229 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

36 230 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

37 231 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

38 232 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

39 233 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

40 234 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

41 235 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

42 236 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
aa 217 0-00 0.000 ^,.200 0.0 0.0000 0.000 0,000 0.000 0.000 0.0551
44 238 0.02 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

45 239 0.02 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

46 240 0.03 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

47 241 0.04 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0556

48 242 0.00 0:000 0:012 0:3 0.0440 0:040 O;000 0;000 0.000 0.0554
49 243 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

244 0.24 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0596

245 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0606

52 246 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0601
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DAILY OUTPUT FOR YEAR 1983 (CON'T)

1 247 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0594
2 248 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.0587
3 249 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0581
4 250 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.0575
5 251 0.00 0.000 0.016 0.0 0.0000 0. 0 0 0 0 .000 0.000 0.000 0.0571
6 252 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0566
7 253 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
8 254 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0556
9 255 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552

10 256 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
11 257 0.00 0.000 0.000 0.0 0.0000 0-.000 0.000 0:000 0.000 0.0551
12 258 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
13 259 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
14 260 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
15 261 0.22 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.0592
16 262 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0602
17 263 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0599
18 264 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.0595
19 265 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0591
20 266 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0588
21 267 0.00 0.000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.0584

- 22 263 - --0,00 0--000 0.012 Il.0 -- A.0000 - 11-_000 0.000 0.000 0.000 0.0581
23 269 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0578
24 270 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.0574

271 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0571
272 0.00 0.000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.0569

27 273 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0566
28 274 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0564
29 275 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0561
30 276 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0559
31 277 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0557
32 278 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0554
33 279 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0552
34 280 0.00 0.000 0.002 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
35 281 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
36 282 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
37 283 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
38 284 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
39 285 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
40 286 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
41 287 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
42 288 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
43 289 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
44 -290- 0:08 0:000- - 0.021- - 0.-0- --0.0000- - 0.-000 - 0.-000- - 0.000 0.000 0.0563
45 291 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0566
46 292 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0564
47 293 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0562
48 294 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0560
49 295 0.20 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0597

296 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0608
- 297 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0606

52 298 0.00 0.000 0.007 0.0 0.0000 _ 0.000 0.000 0.000 0.000 0.0605

08120/93 A-57



BHI-00024
Rev. 00

DAILY OUTPUT FOR YEA R 1983 (CON'T)

1 299 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0603

2 300 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0601

3 301 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0599

4 302 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.0597

5 303 0.23 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0640

6 304 0.01 0.000 0.055 0.0 0.0000 0.000 0.000 0.000 0.000 0.0545

7 305 0.15 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.0669

8 306 0.05 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0685

9 307 0.04 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.0683

10 308 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.0678

11 309 0.04 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.0681

12 310 0.01 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.0679

13 311 0.00 0.000 0.085 0.0 0.0000 0.000 0.000 0.000 0.000 0.0660

14 312 0.00 0.000 0.082 0.0 0.0000 0.000 0.000 0.000 0.000 0.0637

15 313 0.07 0.000 0.052 0.0 0.0000 0.000 0.000 0.000 0.000 0.0635

16 314 0.66 0.000 0.085 0.0 0.0000 0.000 0.000 0.000 0.000 0.0756

i7 315 0:00 0.000 - 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.0784
18 316 0.01 0.000 0.077 0.0 0.0000 0.000 0.000 0.000 0.000 0.0766

19 317 0.02 0.000 0.084 0.0 0.0000 0.000 0.000 0.000 0.000 0.0748

20 318 0.08 0.000 0.072- 0.0 0.0000 0.000 0.000 0.000 0.000 0.0746

21 319 0.01 0.000 0.062 0.0 0.0000 0.000 0.000 0.000 0.000 0.0735

22 320 0.08 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0745

23 321 0.09 0.000 0.038 0.0 0.0000 0.000 0.000 0.000 0.000 0.0760

74 322 0.00 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.0755

323 0.08 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0765

co 324 0.00 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0761

27 325 0.05 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0762
28 326 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0762

29 327 0.42 0.000 0.045 0.0 0.0000 0.000 0.000 0.000 0.000 0.0839

30 328 0.20 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0905

31 329 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.0915

32 330 0.00 0.000 0.012 0.0 0.0C00 0.000 0.000 0.000 0.000 0.0911

33 331 0.00 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.0905

34 332 0.06 0.000 0.033 0.0 0.0000 0.000 0.000 0.000 0.000 0.0909

35 333 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.0909

36 334 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.0904

37 335 0.00 0.000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.0901

38 336 0.03 0.000 0.010 0.0-- 0.0000- 0.000 0:000- 0.000 0.000 0.0904

39 337 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0904

40 - - 338 0:05 0.000 0.041 0.0 0:0000 --0.000 0.000 0.000 0.000 0.0905
41 339 0.32 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.0970
42 340 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0987
43 341 0.32 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1048
44 342 0.00 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.1060
45 343 0.41 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1133
46 344 0.06 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1163
47 345 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1160

418 346 G.G3 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1158
49 347 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.1158

348 0.01 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1158
349 0.00 0.000 0.007 0.0 0.0000 0.000 0.000 0.000 0.000 0.1157

52 350 0.01 0.000 0.033 0.0 0.0000 0.000 0.000 0.000 0.000 0.1152
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1 351 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1148

2 352 0.02 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1150

3 353 0.04 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1154

4 354 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1155

5 355 0:00 0:000 0 000 0.0 ^:OOO N V.YY1^/ 0.000 0.000 0.000 0.1155

6 356 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1150

7 357 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1147

8 358 0.06 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1156

9 359 0.12 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1182

10 360 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1181

11 361 0.09 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1190

12 362 0.00 0.000 0.011 0:0 0:0000 0.000 0.000 0.000 0.000 0. 1191

13 363 0.55 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1302

14 364 2.68 0.790 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1731

15 365 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1859

16

08/20/93 A-59



BHI-00024
Rev. 00

2
3 MONTHLY TOTALS FOR YEAR 1983
4 ----------------------- ---------- ----------- --------- -------- --------- --------
5 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
6 --=---- ------- ------- ------- ------- -------
7
8 PRECIPITATION (INCHES) 1.44 1.36 1.00 0.42 0.52 0.68
9- ----- 0.31 0.12 0.46 0.52 2.12 4.80

10
11 RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
12 O,OLO_- _ 0,000-- n nnn

v VVV
0.000 0.000 0.790

13
14 EVAPOTRANSPIRATION 0.782 1.460 2.154 0.456 0.493 0.406
15 (INCHES) 0.608 0.158 0.409 0.242 1.181 0.569
16
17 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ie LAYER 3(INCHES) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
19
20 ------------------------- ----------------------- ------------------ ------------
21 ANNUAL TOTALS FOR YEAR 1983
22 ------------------------- ----------------------- ------------------ ------------
23 (INCHES) (CU. FT.) PERCENT
24 -------- --------

PRECIPITATION 13.75 49913. 100.00

RUNOFF 0.790 2868. 5.75
23
29 EVAPOTRANSPIRATION 8.920 32378. 64.87
30
31 PERCOLATION FROM LAYER 3 0.0000 0. 0.00
32
33 CHANGE IN WATER STORAGE 4.040__ 14666. 29.33
34
35 SOIL WATER AT START OF YEAR
36

--- -- ---.1l---

! 1

-- SUIL WAIER AT-CND VF YEAR

38
39 SNOW WATER AT START OF YEAR
40
41 SNOW WATER AT END OF YEAR
42
43 ANNUAL WATER BUDGET BALANCE
44

2.65 9624.

--- ----- 6.09 2429V.

0.00 0.

0.00 0.

0.00 0. 0.00
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2

4
5
6
7
O

VARIABLE
VARIABLE
Anvno.noi r

rnRlnuLL

VARIABLE
VARIABLE
VARIABLE

1: UNUSED VARIABLE
2: PERCOLATION THROUGH
o. I uiicrn vARIA6LEJ. ^Inw^.u I n

4: UNUSED VARIABLE
5: UNUSED VARIABLE
6: UNUSED VARIABLE

LAYER 3

9
10 DA ILY OUTP UT FOR YEAR 1984
11 ---- ------- -------- ------- -------- ------- --------- -------- ------ -------- ------
12 DAY RAIN RUNOFF ET VAR. VAR. VAR. VAR. VAR. VAR. SOIL
13 1 2 3 4 5 6 WATER
14 IN. IN. IN. IN. IN. IN. IN. IN. IN. IN/IN
15 ---- ------- -------- ------- -------- ------- --------- -------- ------ ------- -------
16 1 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.1857
17 2 0.02 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1856
18 3 0.04 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1861
19 4 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.1860
20 5 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1857
21 6 0.00 0.000 0.014 0.0 0.0000 0.000 0.000 0.000 0.000 0.1853
22 7 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1850
23 _ -_8- 0,00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
24 9 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847

10 0.02 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
11 0.00 0,000 0.000 0.0 0.0000 0_000 0.000 0.000 0.000 0.1847
12 0.00 0.000 0.000 0.0 - 0.0000 0.000 0.000 0.000 0.000 0.1847

28 13 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
29 14 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
30 15 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
31 16 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1847
32 17 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1841
33 18 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1834
34 19 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1824
35 20 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.1815
36 21 0.15 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.1836
37 22 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.1838
38 23 0.00 0.000 0.031 0.0 0.0000 0.000 0.000 0.000 0.000 0.1829
39 24 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1827
40 25 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1827
41 26 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1827
42 27 0.00 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.1818
Al--_ 28 0.00 0,000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1810
44 29 0.00 0.000 0.044 0.0 0.0000 0.000 0.000 0.000 0.000 0.1799
45 30 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1795
46 31 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.1793
47 32 0.00 0.000 0.013 0.0 0.0000 0.000 0.000 0.000 0.000 0.1790
48 33 0.00 0.000 0.011 0.0 0.0000 0.000 0.000 0.000 0.000 0.1787
49 34 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.1779
50 35 0.00 0.000 0.055 0.0 0.0000 0.000 0.000 0.000 0.000 0.1765

36 0.01 0.000 0.044 0.0 0.0000 0.000 0.000 0.000 0.000 0.1754
- 37 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1749
53 38 0.00 0.000 0.058 0.0 0.0000 0.000 0.000 0.000 0.000 0.1736
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46
27
28
29
30
31
32
33
?4
35
30
37
38
39
40
41
42
43
44
45
46
47
48
49

52

39 0.06 0.000 0.075 0.0 0.0000 0.000 0.000 0.000 0.000 0.1729
40 0.04 0.000 0.072 0.0 0.0000 0.000 0.000 0.000 0.000 0.1721
41 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.1711
42 0.01 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1706
43 0.03 0.000 0.052 0.0 0.0000 0.000 0.000 0.000 0.000 0.1700
44 0.18 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1731
45 0.00 0.000 0.012 0.0 0.0000 0.000 0.000 0.000 0.000 0.1739
46 0.13 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1760
47 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1702
48 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1754
49 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.1750
50 0.02 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1743
51 0.18 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1780
52 0.02 0.000 0.083 0.0 0.0000 0.000 0.000 0.000 0.000 0.1778
53 0.00 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.1759
54 0.08 0.000 0.095 0.0 0.0000 0.000 0.000 0.000 0.000 0.1751
55 0.08 0.000 0.069 0.0 0.0000 0.000 0.000 0.000 0.000 0.1752
56 0.06 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1700
57 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.1755
58 0.00 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1745
59 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1739
60 0.04 0.000 0.098 0.0 0.0000 0.000 0.000 0.000 0.000 0.1725
61 0.03 0.000 0.071 0.0 0.0000 0.000 0.000 0.000 0.000 0.1713
62 0.00 0.000 0.043 0.0 0.0000 0.000 0.000 0.000 0.000 0.1702
63 0.00 0.000 0.066 0.0 0.0000 0.000 0.000 0.000 0.000 0.1535
64 0.00 0.000 0.061 0.0 0.0000 0.000 0.000 0.000 0.000 0.1558
65 0.00 0.000 0.039 0.0 0.0000 0.000 0.000 0.000 0.000 0.1655
66 0.00 0.000 0.122 0.0 0.0000 0.000 0.000 0.000 0.000 0.1027
67 0.00 0.000 0.082 0.0 0.0000 0.000 0.000 0.000 0.000 0.1601
68 0.00 0.000 0.074 0.0 0.0000 0.000 0.000 0.000 0.000 0.1500
69 0.00 0.000 0.050 0.0 0.0000 0.000 0.000 0.000 0.000 0.1505
70 0.01 0.000 0.075 0.0 0.0000 0.000 0.000 0.000 0.000 0.1548
71 0.00 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.1^31
72 0.00 0.000 0.069 0.0 0.0000 0.000 0.000 0.000 0.000 0.1512
73 0.14 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1529
74 0.00 0.000 0.081 0.0 0.0000 0.000 0.000 0.000 0.000 0.1520
75 0.03 0.000 0.072 0.0 0.0000 0.000 0.000 0.000 0.000 0.1505
76 0.03 0.000 0.062 0.0 0.0000 0.000 0.000 0.000 0.000 0.1496
77 0.00 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1484
78 0.02 0.000 0.050 0.0 0.0000 0.000 0.000 0.000 0.000 0.1474

-79 0.11 0.000 0.048 0.0 0.0000 0.000 0.000 0.000 0.000 0.1485
80 0.43 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1569
81 0.10 0.000 0.148 0.0 0.0000 0.000 0.000 0.000 0.000 0.1586
82 0.00 0.000 0.087 0.0 0.0000 0.000 0.000 0.000 0.000 0.1565
83-- 0.00 0,000 0.069-- 0.0 0.0000 0.000 0.000 0.000 0.000 0.1544
84 0.00 0.000 0.118 0.0 0.0000 0.000 0.000 0.000 0.000 0.1515
85 0.03 0.000 0.164 0.0 0.0000 0.000 0.000 0.000 0.000 0.1478
86 0.01 0.000 0.087 0.0 0.0000 0.000 0.000 0.000 0.000 0.1453
87 0.00 0.000 0.062 0.0 0.0000 0.000 0.000 0.000 0.000 0.1435
88 0.07 0.000 0.062 0.0 0.0000 0.000 0.000 0.000 0.000 0.1432
89 0.00 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1423
90 0.00 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.1411
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1 91 0.00 0.000 0.037 0.0 0.0000 0.000 0.000 0.000 0.000 0.1401

2 92 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398

3 93 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
4 94 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398

5 95 0.13 0.000 0.039 0.0 0.0000 0.000 0.000 0,000 0.000 0.1417

6 96 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1418

7 97 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1410

8 98 0.22 0.000 0.036 0.0 0.0000 0.000 0.000 0.000 0.000 0.1446

9 99 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1454

10 100 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1447
11 ;O1 -0:00 0:0013_ 0,024 n,0---- O.OD00-- 0.000 - O._lOA- O^D0 0.000- 0,1440
12 102 0.00 0.000 0.023 0.0 0.0000 0.000 0.000 0.000 0.000 0.1434

13 103 0.01 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1428

14 104 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1422

15 105 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1416

16 106 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1410

17 107 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1405
18 108 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1400

19 109 0.12 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1417
20 110 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1420

21 111 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1414

22 112 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1409
23 --113 0.00- 0,-000_ 0,018- 0.0--_ _0,0000- 0.000 0.000 0.000 0.000 0.14042
4 114 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1399

115 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
116 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398

27 117 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
28 118 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
29 119 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
30 120 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.1398
31 121 0.12 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1418
32 122 0.19 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1459
33 123 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1467
34 124 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1462
35 125 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1458
36 126 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1453
37 127 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1449
38 128 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1444
39 129 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 d.000 0.000 0.1440
40 130 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1435
41 131 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1431
42 132 0.04 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1433
43 133 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.1431
44 134 0.05 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1435
45 135 0.07 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1446
46 136 0.00 0.000 0.015 0.0 0.0000 0.000 0.000 0.000 0.000 0.1447
47 137 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1442
48 138 0.00 0.000 0.017 0.0 0.0000 0.000 0.000 0.000 0.000 0.1437
49 139 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.1432

140 0.03 0.000 0.027 0.0 0.0000 0.000 0.000 0.000 0.000 0.1432
141 0.00 0.000 0.019 0.0 0.0000 0.000 0.000 0.000 0.000 0.1428

52 142 0.00 0.000 0.018 0.0 0.0000 0.000 0.000 0.000 0.000 0.1423
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i 143 0.12 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1442
2 144 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1444
3 145 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1439
4 146 0.05 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1442
5 147 0.00 0.000 0.020 0.0 0.0000 0.000 0.000 0.000 0.000 0.1439
5 148 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1433
7 149 0.00 0:000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1427
8 150 0.00 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.1421
9 151 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.1415

10 152 0.00 0.000 0.024 0.0 0.0000 0.000 0.000 0.000 0.000 0.1409
1i 153 0.00 0.000 0.025 0.0 0.0000 0.000 0.000 0.000 0.000 0.1402
12 154 0.00 0.000 0.026 0.0 0.0000 0.000 0.000 0.000 0.000 0.1394
13 155 0.00 0.000 0.028 0.0 0.0000 0.000 0.000 0.000 0.000 0.1387
14 156 0.25 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.1428

15 157 .0.00 --0_000 -0_036 -0_0 -0.0000 -0.000 -0.000 -0.000 -0.000 -0.1435
16 158 0.00 0.000 0.034 0.0 0.0000 0.000 0.000 0.000 0.000 0.1425
17 159 0.07 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1428
18 160 0.00 0.000 0.047 0.0 0.0000 0.000 0.000 0.000 0.000 0.1420
19 161 0.00 0.000 0.046 0.0 0.0000 0.000 0.000 0.000 0.000 0.1407
20 162 0.00 0.000 0.041 0.0 0.0000 0.000 0.000 0.000 0.000 0.1395
21 163 0.00 0.000 0.051 0.0 0.0000 0.000 0.000 0.000 0.000 0.1382
22 164 0.01 0.000 0.048 0.0 0.0000 0.000 0.000 0.000 0.000 0.1370
23 165 -0.00 -0.000 -0.030 -0.0 _0.0000 _0.000 -0.000 -0.000 _0.000 -0.1361
24 166 0.00 0.000 0.060 0.0 0.0000 0.000 0.000 0.000 0.0C0 0.1347

167 0.00 0.000 0.056 0.0 0.0000 0.000 0.000 0.000 0.000 0.1331
168 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.1321

27 169 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.1307
23 170 0.00 0.000 0.066 0.0 0.0000 0.000 0.000 0.000 0.000 0.1290
29 171 0.00 0.000 0.057 0.0 0.0000 0.000 0.000 0.000 0.000 0.1273
30 172 0.24 0.000 0.059 0.0 0.0000 0.000 0.000 0.000 0.000 0.1307
31 173 0.03 0.000 0.087 0.0 0.0000 0.000 0.000 0.000 0.000 0.1307
32 174 0.00 0.000 0.085 0.0 0.0000 0.000 0.000 0.000 0.000 0.1286
33 175 0.00 0.000 0.076 0.0 0.0000 0.000 0.000 0.000 0.000 0.1264
34 176 0.00 0.000 0.053 0.0 0.0000 0.000 0.000 0.000 0.000 0.1247
35 177 0.00 0.000 0.038 0.0 0.0000 0.000 0.000 0.000 0.000 0.1236
36 178 0.00 0.000 0.035 0.0 0.0000 0.000 0.000 0.000 0.000 0.1226
37 179- 0.00 0.000 0.096 0.0 0.0000 0.000 0.000 0.000 0.000 0.1204
38 180 0.23 0.000 0.136 0.0 0.0000 0.000 0.000 0.000 0.000 0.1216
39 181 0.16 0.000 0.112 0.0 0.0000 0.000 0.000 0.000 0.000 0.1233
40 182 0.00 0.000 0.283 0.0 0.0000 0.000 0.000 0.000 0.000 0.1177
41 183 0.00 0.000 0.149 0.0 0.0000 0.000 0.000 0.000 0.000 0.1127
42 184 0.00 0.000 0.146 0.0 0.0000 0.000 0.000 0.000 0.000 0.1086
43 185 0.00 0.000 0.141 0.0 0.0000 0.000 0.000 0.000 0.000 0.1046
44 186 0.00 0.000 0.160 0.0 0.0000 0.000 0.000 0.000 0.000 0.1003
45 187 0.00 0.000 0.158 0.0 0.0000 0.000 0.000 0.000 0.000 0.0959
46 188 0.00 0.000 0.083 0.0 0.0000 0.000 0.000 0.000 0.000 0.0931
47 189 0.00 0.000 0.122 0.0 0.0000 0.000 0.000 0.000 0.000 0.0900
48 190 0.00 0.000 0.141 0.0 0.0000 0.000 0.000 0.000 0.000 0.0862
49 191 0.00 0.000 0.145 0.0 0.0000 0.000 0.000 0.000 0.000 0.0822
1 192 0.00 0.000 0.189 0.0 0.0000 0.000 0.000 0.000 0.000 0.0773

193 0.00 0.000 0.132 0.0 0.0000 0.000 0.000 0.000 0.000 0.0732
52 194 0.00 0.000 0.152 0.0 0.0000 0.000 0.000 0.000 0.000 0.0691
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195 0.00 0.000 0.127 0.0 0.0000 0.000 0.000 0.000 0.000 0.0654

2 196 0.00 0.000 0.141 0.0 0.0000 0.000 0.000 0.000 0.000 0.0616

3 197 0.00 0.000 0.144 0.0 0.0000 0.000 0.000 0.000 0.000 0.0576

4 198 0.00 0.000 0.061 0.0 0.0000 0.000 0.000 0.000 0.000 0.0553

5 199 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

6 200 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

7 201 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

8 202 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

9 203 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

10 204 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

11 205 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

12 206 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

13 207 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

14 208 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

15 209 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0549

16 210 0.06 0.000 0.042 0.0 0.0000 0.000 0.000 0.000 0.000 0.0553

17 211 0.00 0.000 0.010 0.0 0.0000 0.000 0.000 0.000 0.000 0.05.52

18 212 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

19 213 0.00 0.000 0.000 0.0 0&0000 0.000 0.000 0.000 0.000 0.0551

20 214 0.00 0&000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

21 215 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

22 216 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

23 217 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

24 218 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

219 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

220 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

27 221 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

28 222 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

29 223 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

30 224 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

31 225 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

32 226 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

33 227 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

34 ^2° O:LO 0:000 0,000 010---- -0.OIl00- 0_QOQ 0_000 0_.000 0.000 0.0551

35 229 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

36 230 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

37 231- 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

38 232 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

39 233 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

40 234 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

41 235 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

42 236 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

43 237 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

44 238 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

45 239 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

46 240 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

47 241 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

48 242 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

49 243 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
"1 244 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

245 0.00 -0:000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551

52_ _246 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0551
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2
3

-4-----
5
6
,'-

8
9

10
11
12
13
14
15
16
17
18

-.._._19_
20
21
22
23
24

247 0.00 0.000
248 0.00 0.000
249 0.03 0.000
250 - 0.-0I---0.000
251 0.00 0.000
252 0.00 0.000
253 0.00-- 0.000
254 0.00 0.000
255 0.00 0.000
256 0.00 0.000
257 0.00 0.000
258 0.00 0.000
259 0.00 0.000
260 0.00 0.000
261 0.00 0.000
262 0.00 0.000
263 0.00 0.000
264 0.11 0.000
265 -0.00 "u.G"u"u
266 -0.20 0.000
267 0.07 0.000
268 0.00 0.000
269 0.00 0.000
270 0.00 0.000
271 0.00 0.000
272 0.00 0.000
273 0.00 0.000
274 0.00 0.000
275 0.00 0.000
276 0.00 0.000
277 0.00 0.000
278 0.00 0.000
279 0.00 0.000
280 0.00 0.000
281 0.00 0.000
282 0.00 0.000
283 - 0.00 0.000
284 0.00 0.000
285 0.00 0.000
286 0.03 0.000
287 0.00 0.000
288 0.00 0.000
289 0.00 0.000
290 0.00 0.000
291 0.00 0.000
292 0.00 0.000
293 0.00 0.000
294 0.00 0.000
295 --0.00 0:000
286 0.00 0.000
297 0.02 0.000
298 0.00 0.000

DAILY OUTPUT FOR YEAR 1934 (CON'T)

0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0551
0.000 0.000 0.0568
$:000 0.0^u^v 0.0571
0.000 0.000 0.0606
0.000 0.000 0.0624
0.000 0.000 0.0624
0.000 0.000 0.0621
0.000 0.000 0.0617
0.000 0.000 0.0614
0.000 0.000 0.0611
0.000 0.000 0.0608
0.000 0.000 0.0606
0.000 0.000 0.0603
0.000 0.000 0.0601
0.000 0.000 0.0598
0.000 0.000 0.0596
0.000 "u:000 0.0593
0.000 0.000 0.0591
0.000 0.000 0.0589
0.000 0.000 0.0587
0.000 0.000 0.0584
0.000 0.000 0.0582
0.000 0.000 0.0580
0.000 0.000 0.0581
0.000 0.000 0.0580
0.000 0:000 0.0578
0.000 0.000 0.0576
0.000 0.000 0.0574
0.000 0.000 0.0572
0.000 0.000 0.0570
0.000 0.000 0.0568
0.000 0.000 0.0566
0.000 0.000 0.0564
0.000 0.000 0.0563
0.000 0.000 0.0562
0.000 0.000 0.0561

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
.1

52

0.000
0.000
0.030
M

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.030
0.009
0.032
0.037
0.014
0.011
0.011
0.011
0.012
0.011
0.008
0.009
0.008
0.009
0.009
0.009
0.009
0.008
0.008
0.008
0.008
0.008
0.024
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.018
0.007

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.D00 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0:3000 0:430 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0-:0000 -0:000--0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
0.0000 0.000 0.000
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DAILY

299 0.00 0.000 0.007
300 0.02 ^u.G^u0 O:E1$
301 0.00 0.000 0.007
302 0_00 0.000 0.007

303 0.00 0.000 0.007
304 0.00 0.000 0.007
305 0.00 0.000 0.003
306 0.03 0.000 0.016
307 0.25 0.000 0.023
308 0.01 0.000 0.014
309 0.00 0.000 0.007
310 0.00 0.000 0.006
311 0.00 0.000 0.006
312 0.00 0.000 0.006
313 0.00 0.000 0.006
314 0.00 0.000 0.006
315 0.12 0.000 0.023
316 0.14 0.000 0.023
317 0.06 0.000 D.023
318 0.05 0.000 0.022
319 0.00 0.000 0.006
320 0.00 0.000 0.006
321 0.00 0.000 0.006
322 0.10 0.000 0.023
323 0.05 0:000 0.022
324 0.01 0.000 0.014
325 0.26 0.000 0.023
326 0.00 0.000 0.012
327 0.00 0.000 0.015
328 0.20 0.000 0.022
329 0.03 0.000 0.041
330 0.00 0.000 0.032
331 0.00 0.000 0.035
332 0.49 0.000 0.014
333 0.01 0.000 0.043
334 0.02 0.000 0.013
335 - 0.00 0.000 0.018
336 0.00 0.000 0.012
337 0.00 0.000 0.013
338 0.00 0.000 0.010
339 0.00 0.000 0.009
340 0.00 0.000 0.021
341 0.00 0.000 0.010
342 0.00 0.000 0.029
343 0.00 0.000 0.000
344 0.14 0.000 0.007
345 0.00 0.000 0.017
346 0.05 0.000 0.025
347 0.05 0.000 0.025
348 0.00 0.000 0.016
349 0.00 0.000 0.015
350 0.00 0.000 0.014

OUTPUT FOR YEi

0.0 0.0000
0.0 0.0003
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
-0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0` 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000
0.0 0.0000

1R 1984 ( CON'T)

0.000 0.000
-0:-000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0,000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000 0.000 0.0559
0.000 0.000 0.0559
0.000 0.000 0.0558
0.000 0.000 0.0556
0.000 0.000 0.0554
0.000 0.000 0.0552
0.000 0.000 0.0551
0.000 0.000 .0.0554
0.000 0.0C0 0.0602
0.000 0.0C0 0.0617
0.000 0.0C0 0.0616
0.000 0.000 0.0614
0.000 0.0C0 0.0612
0.000 0.0C0 0.0610
0.000 0.000 0.0608
0.000 0.0C0 0.0607
0.000 0.000 0.0626
0.000 0.000 0.0657
0.000 0.000 0.0673
0.000 0.000 0.0682
0.000 0.0C0 0.0682
0.000 0.000 0.0680
0.000 0.0C0 0.0679
0.000 0.0C0 0.0694
0.000 0.000 0.0705
0.000 0.0C0 0.0706
0.000 0.000 0.0756
0.000 0.000 0.0770
0.000 0.000 0.0766
0.000 0.000 0.0802
0.000 0.000 0.0812
0.000 0.000 0.0804
0.000 0.000 0.0795
0.000 0.000 0.0892
0.000 0.000 0.0918
0.000 0.000 0.0917
0.000 0.000 0.0914
0.000 0.000 0.0910
0.000 0.000 0.0906
0.000 0.000 0.0903
0.000 0.000 0.0901
0.000 0.000 0.0896
0.000 0.000 0.0892
0.000 0.000 0.0886
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
0.000 0.000 0.0884
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DAILY OUTPUT FOR YEAR 1984 (CON'T)

351 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0906
2 352 0.18 0.000 0.022 0.0 0.0000 0.000 0.000 0.000 0.000 0.0946
3 353 0.00 0.000 - 9c000 - 0 .0- f,."u000 0.000 0.000 0.000 0.000 0.0957
4 354 0.00 0.000 0.016 0.0 0.0000 0.000 0.000 0.000 0.000 0.0954
5 355 0.02 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0955
fi 356 0.00 0.000 0.008 0.0 0.0000 0.000 0.000 0.000 0.000 0.0954
7 357 0.00 0.000 0.029 0.0 0.0000 0.000 0.000 0.000 0.000 0.0948
8 358 0.00 0.000 0.021 0.0 0.0000 0.000 0.000 0.000 0.000 0.09429 --354 fi:00 0.-0"u0 - 0.-007- -0.-0 0.-0000 0.000 0.000 0.000 0.000 0.0939

10 360 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0938
11 361 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0938
12 362 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0938
13 363 0.00 0.000 0.000 0.0 0.0000 0.000 0.000 0.000 0.000 0.0938
14 364 0:13- 0:000 - 0.010- - 0:0-- - 0.0000 0.000 0.000 0.000 0.000 0.0963
15 365 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0970
16 366 0.00 0.000 0.009 0.0 0.0000 0.000 0.000 0.000 0.000 0.0967
17
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3 MONTHLY TOTALS FOR YEAR 1984

4 ----------------------- --------- -------- --------- -------- -------- -------------

56 JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
7
8
9 PRECIPITATION ( INCHES) 0.23 0.94 1.01 0.60 0.55 0.99

10 0.06 0.00 0.42 0.07 1.83 0.57

11
12 RUNOFF ( INCHES) 0.000 0.000 0.000 0.000 0.000 0.000

13 0.000 0.000 0.000 0.000 0.000 0.000

14
15 EVAPOTRANSPIRATION 0.468 1.194 2.175 0.506 0.612 1.886

16 (INCHES) 2.243 0.000 0.225 0.265 0.530 0.375

17
18 PERCOLATION FROM 0.0000 0.0000 0.0000 0.0002 0.0006 0.0010

19 LAYER 3 (INCHES) 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000

20 ----------------------- --------- ------- --------- -------- -------- --------------

21 ANNUAL TOTALS FOR YEAR 1984

22 ----------------------- --------- ------- --------- -------- -------- --------------

23 (IN CHES) ( CU. FT. ) PERCENT

24 -- ----- -------- - --- ----
25 PRECIPITATION 7. 27 26390. 100. 00

28
29
3 0
31
32
33
34
35
36
37
38
39
40
41
42
43
44

RUNOFF - 0.000 0. 0.00

EVAPOTRANSPIRATION 10.480 38042. 144.15

-P€RCOLAT?-ON-FROM L,AYER3

CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR

SOIL WATER AT END OF YEAR

SNOW WATER AT START OF YEAR

SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0.0022

-3.212

6.69

3.48

0.00

0.00

0.00

8. 0.03

-11660. -44.18

24290.

12630.

0.

0.

0. 0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1983 THROUGH 1984
------------------------------------------------------------------------------

JAN/JUL

PRECIPITATION
-------------

TOTALS 0.83
0.19

STD. DEVIATIONS 0.86
0.18

FEB/AUG

1.15
0.06

0.30
0.08

MAR/SEP APR/OCT
------- -------

1.00 0.51
0.44 0.29

0.01 0.13
0.03 0.32

MAY/NOV JUN/DEC
------- -------

0.53 0.84
1.97 2.69

0.02 0.22
0.21 2.99

RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.395

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.559

EVAPOTRANSPIRATION

TOTALS -0.625 1.327 Z.165 0.481 0.553 1.146
1.426 0.079 - 0.317 0.253 0.856 0.472

STD. DEVIATIONS 0.222 0.188 0.015 0.036 0.084 1.047
1.156 0.112 0.130 0.016 0.461 0.137

PERCOLATION FROM LAYER 3

TOTALS 0.0000 0.0000 0.0000 0.0001 0.0003 0.0005
0.0001 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0001 0.0004 0.0007
0.0002 0.0000 0.0000 0.0000 0.0000 0.0000
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L
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

28
29
30
31
32
33
34
35
36
37
38

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1983 THROUGH 1984

(INCHES) (CU. FT.) PERCENT

PRECIPITATION
--------
10.51

--------
( 4.582)

-----------
38151.

-------
100.00

RUNOFF 0.395 ( 0.559) 1434. 3.76

EVAPOTRANSPIRATION 9.700 ( 1.103) 35210. 92.29

PERCOLATION FROM LAYER 3 0.0011 ( 0.0015) 4. 0.01

CHANGE IN WATER STORAGE 0.414 ( 5.128) 1503. 3.94

PEAK DAILY VALUES FOR YEARS 1983 THROUGH 1984
------------------------------------------------------------------------------

(INCHES) (CU. FT.)
-------- ---------

PRECIPITATION 2.68 9728.4

RUNOFF 0.790 2867.9

PERCOLATION FROM LAYER 3 0.0000 0.1

SNOW WATER 0.19 697.0

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1861

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0549
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3
4
5
6
7
8
9

10
11
12
13
14

FINAL WATER STORAGE AT END OF YEAR 1984
-----------------------------

LAYER
-----

-----------
( INCHES)
--------

--------------------------------------
(VOL/VOL)
-----

1 1.35
----

0.1682

2 1.74 0.1089

3 0.39 0.0326

SNOW WATER 0.00
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5
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9

10

11

12

13

14

15

16

17
^ . J

19

20

21

APPENDIX e

EROSION ANALYSIS

Appendix C (DOE/RL-90-38, Rev. 0, Appendix 6D) presents an estimate of

soil erosion losses from a cover surface constructed of McGee Ranch silt.

Erosion from the barrier surface is composed of wind and water erosion. Wind

erosion is calculated by a procedure developed by the U.S. Department of

Agriculture. Water erosion is estimated using the U.S. Department of

Agriculture's universal soil loss equation. Soil erosion losses were

calculated to range between 1.8 to 2.4 tons per year depending on the
vegetative factor that varies between wet and dry years. An average wind
erosion was assumed to be 2.1 tons per acre per year. Wind erosion was

estimated to be 0.27 tons per acre for the first year following seeding to
0.07 ton per acre following establishment of vegetation. In total 2.2
tons/acre/year of erosion will occur from the cover surface. This is
equivalent to 14 in. erosion over a period of 1,000 years.
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2
3
4 WIND AND WATER EROSION CALCULATIONS FOR
5 PROPOSED FINAL COVER
6
7
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1
2
3 WIND AND WATER EROSION CALCULATIONS FOR
4 PROPOSED FINAL COVER
5
6
7 1.0 WIND EROSION POTENTIAL FOR PROPOSED FINAL COVER
8
9

10 The wind erosion equation was developed by the U.S. Department of
11 Agriculture (USDA), Agricultural Research Service. It has been modified for
12 use in the state of Washington by the U.S. Soil Conservation Service
13 (USDA 1987). The equation is used to evaluate potential wind erosion of
14 soil surfaces in the following manner:

16
17 E - f(IKCLV)
18
19 where
20
21 E - The estimated average annual soil loss in tons per acre per year
22 ---due to-wind-erosion
23 f- An indication that the equation includes functional relationships
24 that are not straight-line mathematical functions
25 I- Soil erodibility factor
26 K = Ridge roughness factor
27 C = Climatic factor

-_2$__ I - jlnthal _arad ri i c4anra
^^9Q V - Vonc+.tivn Fe'tnr. - .^y.....a...c .c^w..

30
31 The equation can be considered to be solved by successive modifications
32 to I. The I value is the potential annual wind erosion in tons per acre per
33 year for a given soil on an isolated, level, smooth,unsheltered wide and
34

, ,
bare field with a noncrusted surface where the climatic factor is

35 100 p^rcent.
36
37 The I value depends on soil texture and the percentage of dry
38 aggregates over 0.84 millimeter in size. McGee Ranch soils normally exhibit
39 a crusted surface condition, for which the indicated I value in Table 6D-1
40 is 36.7. It is expected that the topsoil layer will form a crusted surface
41 relatively soon after construction in response to rain and snowfall during
42 the winter of the first year. If necessary, formation of a crusted surface
43 may be accelerated by direct application of water. Adjustment for knoll
44 configuration as indicated in Figure 6D-1 (2 percent surface slope)
45 increases the I value to about 42.
46
47 The primary application of the ridge roughness factor (K) is to soil
48 surfaces that are exposed to recurring agricultural practices (e.g.,
49 plowing, planting, disking, harrowing). Ridges are created on the soil
50 surface at planting time. Assuming a ridge height of 1 inch after seeding,
51 a K factor of 0.6 is obtained from Figure 6D-2. For the Solid Waste
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Landfill (SWL) cover, a 1-inch ridge height is assumed to exist during the
first year after cover construction. However, soil ridges will not be

3 restored in subsequent years by periodic tillage. Therefore, after the
4 first year, a ridge height value of zero is assumed. For this condition,
5 the indicated K value is 1.
6
7 The distribution of climatic factor (C) values across Washington State
8 is indicated in Figure 6D-3. Appropriate C values for the SWL are in the
9 range of 60 to 70.

10
11 The vegetative factor (V) is difficult to characterize. During the
12 first year after cover construction, before a mature stand of cover
13 vegetation has been produced, the soil surface will be protected from wind
14 erosion by spreading and crimping 4,000 pounds of straw per acre on or into
15 the soil surface. For subsequent years, the amount of plant production must
16 be estimated. The USDA Soil Conservation Service has performed a number of
17 evaluations of range site conditions for varying soil and precipitation
18 conditions. Average annual rainfall for the Hanford Site is in the 6- to
19_ 9-inch range. _Using data-from similar climate and land use areas, the total
20 annual production of air-dry weight per acre for cover vegetation of mixed
21 wheatgrasses is predicted to range from a minimum of 200 pounds in
22 unfavorable years to 500 pounds in favorable years (USDA 1981), yielding a
23 median value for V of 350 pounds of air-dry material. Based on data for
24 crested wheatgrass in Table 6D-2, the flat small-grain equivalent quantity
25 is roughly 1,100 pounds per acre.

A limiting value for the unsheltered field length (L) for the SWL cover
28 section is 600 feet.
29
30 With the given information, I equals 48, K equals 0.6 for the first
31 year and then 1.0 for the life of the cover, C equals 60 to 70, L is less
32 than 600, and V equals 4,000 for the first year and then 1,100 for
33 subsequent years; the value of E in the wind erosion equation is determined
34 by interpolation of Soil Conservation Service wind erosion charts for these
35 values. Wind erosion for the first year is estimated to be essentially
36 zero, attributable primarily to the projected effectiveness of the straw
37 mulch treatment. In subsequent years, wind erosion is predicted to average
38 between 1.8 tons per acre per year (for C equals 60) and 2.4 tons per acre
39 per year (for C equals 70). The straw mulch will continue to assist in
40 reducing wind erosion for 2 to 3 years after its placement, depending on
41 climatic conditions during that time span.
42
43--_- The nrniortari cniF. -„ --- w- soil losses of 1.8 to 2.4 tons represent average annual
44 estimates and are highly dependent upon the vegetative factor. In years
45 when the vegetation yield is above average, the erosion rate will be
46 significantly reduced. Untii_the yegP-tative- OBxer --is est-abli-shed, erosion
47 rates may exceed the estimated average range. After vegetation is
48 established, erosion rates should coincide more closely with the predicted
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I range. Increasing vegetative growth to optimal production (500 pounds
2 air-dry weight per acre) would decrease predicted soil losses to zero.
3
4
5 2.0 WATER EROSION POTENTIAL FOR PROPOSED FINAL COVER
6
7
8 The potential for erosion of the SWL cover surface as a result of
9 precipitation events is evaluated using the USDA's universal soil loss

10 equation (Parametrix 1987, p. 40-1):
11
12
13 A = RKLSCP
14
15 where
16

BHI-00024
Rev. 00

17 A- Average sotl loss in tons per acre
18 R - Rainfall and run-off erosivity factor
19 K= Soil erodibility factor

- -------- -- 20--- --- ---- 1 S. Sln'n,o-long4h far4nr

21 C - Cover/management factor
22 P= Erosion control practice factor.
23
24 The following topsoil properties and cover design information are used
25 to evaluate A:
26
27 • Topsoil type: sandy silt -
28 • Organic matter: less than 0.5 percent
29 • Estimated percent sand (coarser than 0.1 millimeter): 18 percent
30 • Estimated percent silt and sand finer than 0.1 millimeter:
31 77 percent
32 • Estimated percent clay: 5 percent
33 • Cover slope: 2 percent
34 • Slope length: less than 600 feet
35 • Cover vegetation: (First Year) 4,000 pounds per acre of straw
36 mulch crimped into the soil surface; (subsequent years)
37 60-80 percent ground cover consisting of mixed wheatgrasses.
38
39 The R factor in the universal soil loss equation is a rainfall erosion
40 index value that accounts for site meteorological conditions. In
41 ___Figure 6D-4,R values are less than 20 for most of eastern Washington,
42 including the Columbia Basin and the Hanford Site. More detailed

- --43----i-r^foinuati:,n-proviued in Israelson et ai. (1980, Figure 5-2) indicates that
44 appropriate R values for the Hanford Site are inthe range-af a to-12 (use R
45 equals 12).
46
47 The K factor is used to differentiate the erodibility potential of
48 various soil types under conditions where rainfall, topography, cover, and
49 management are invariant. Using the nomograph in Figure 6D-5, the proposed
50 topsoil (McGee Ranch silt) has a K value of about 0.64.
51
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The universal soil loss equation combines the effects of cover length
and steepness into a single topographic factor, LS. From Figure 6D-6, the
LS value for the SWL cover ( slope of 2 percent, length of less than
600 feet) is about 0.35.

The cover/management factor addresses the effects of vegetation and
other agricultural (as opposed to engineering) erosion-control practices.
On freshly covered surfaces with no vegetation or erosion-reducing
vegetative controls (such as mulch), the C factor usually has a value of
about 1. Application of straw mulch is highly effective in reducing the
C factor component of the universal soil-loss equation during the initial
period before perennial vegetation becomes established, particularly if the
mulch is punched or tacked in place (Israelson et al. 1980, p. 11). For the
SW1 cover, 2 tons per acre of straw mulch will be spread and crimped into
the soil surface. The expected C value for the first year is about 0.10.
For subsequent years, C values can be estimated from Table 6D-3. It is
envisioned that a 60 to 80 percent grass cover will be attained over the
cover area within a 3- to 5-year period after cover construction,
corresponding to a range of C values of 0.01 to 0.04 (use C equals 0.025).

The supporting practices factor, P, takes into account some
agricultural practices other than vegetation effects (e.g., contouring,
terracing, and contour strip cropping) and also includes the beneficial
effects of engineering treatments such as compaction, soil blending, and
stabilization with additives. For this analysis, no credit is taken for any
ongoing support practices that would be performed after the cover is
constructed and planted (use P equals 1).

For the first ye°^ , A is estimated as:,e o,

A - (12)(0.64)(0.35)(0.10)(1) - 0.27 tons per acre per year.

For subsequent years, A is estimated as:

A a(12)(0.64)(0.35)(0.025)(1) = 0.07 tons per acre per year.

Calculated water erosion rates for the cover section are acceptably
I Ti^e--st;m of expgcted dverage-water-and wi-nd erosion-rates for the first
year following construction also is acceptable (i.e., less than 2 tons per
acre per year). The sum of expected average water and wind erosion rates
for subsequent years ( 1.9 to 2.5 tons per acre per year) is somewhat above
-the-U.S. €nNironmental:-Protesti3n--Agexy target value (FPA 1979) due to the
magnitude of the wind component. The predicted rates are not viewed as
unacceptable and are considered to be manageable. However, they do indicate
that provisional control measures should be developed during definitive
design for minimizing erosion (particularly wind erosion) during extended
periods of adverse weather.

910116.1345
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11 Table 6D-1. Soil-Wind Erod)bility Index I. ( lsraelsen et al. 1980 )
2 Percent of dry soil I
3 not passing a 20 0 1% 2% 3% 4% 5% 6% 7% 8% 9%
4 mesh screen

5 (Units) Noncrusted soil

_-

surface ( tons/acre)

6 0 - 310 250 220 195 1.80 170 160 150 140

7 10 134 131 128 125 121 1.17 113 109 106 102

8 20 98 95 92 90 88 86 83 81 79 76

9 30 74 72 71 69 67 65 63 62 60 58

10 40 56 54 52 51 50 48 47 45 43 41

11 50 38 36 33 31 29 27 25 24 23 22

12 60 21 20 19 18 17 16 16 15 14 13

13 70 12 11 10 8 7 6 4 3 3 2

14 80 2 - - - - - - - - -

15 Fully crusted soil surface ( tons /acre)

16 0 - 51.7 41.7 36.7 32.5 30.0 28.3 26.7 25.0 23.3

17 10 22.3 21.8 21.3 20.8 20.2 , 19.5 18.8 18.2 17.7 17.0

18 20 16.3 15.8 15.3 15.0 14.7 14.3 13.8 13.5 13.2 12.7

19 30 12.3 12.0 11.8 11.5 11.2 10.8 10.5 10.3 10.0 9.7

20 40 9.3 9.0 8.7 8.5 8.3 8.0 7.8 7.5 7.2 6.8

21 50 6.3 6.0 5.5 5.2 4.8 4.5 4.2 4.0 3.8 3.7

22 60 3.5 3.3 3.2 3.0 2.8 2.7 2.7 2.5 2.3 2.2

23 70 2.0 1.8 1.7 1.3 1.2 1.0 0.7 0.5 0.5 0.3

24 80 0.3 - - - - - - - - -

25
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1 Table 6D-2. Guide for Converting Range Vegetation to an Equivalent iQuantity
2 of Flat, Small-Grain Residue (USDA 1987).

3 Orus plmu
Pound. per more of nn9e ve9etbtlon

50 100 200 300 400 600 000 700 000 900 1.000

10

0
^
Ol

N
lJ
A
tr

Bul/.lopr...a, burmorm, and bnl.nd
fJ uh9rue

6 BIe blueeteme

Weet.m wh..t9n.ee, coeplrq w9drye.
B and dd.ouU enm.

9 Lhtle BNw.l.ms

0 Blue 9nm.r, Ihrnedled .edy., and
1 p.rennlel thne.wm

12 OeOets and toboe.

13 BoOlebru.h.qulm11e9, medleendllwede

14 and thub.r needlepnu

15 ABe9 ew.ton

16 Bluwbunch whe.I9rm

17 Ideho leeew

18 Indlen doeprn.

19 Cn.ted wheet9reee

20 GwN9rn.

320 720 1,030 2,030

45 IIO 280 400 '705 950 1,216 1,495 1,786 2,090 2,410

166 245 776 1,240 1,740 2,260 2,795 3,745

46 110 285 495 736 996 1,280 1,580 1,900 2,230 2,676

110 235 490 760 1.040 1,326 1,810 1,905

160 300 000 1,200 1,700 2,000

70 160 300 600 800 1,2100

00 160 400 000 1,400 2.200 2,600 3,600

60 120 300 650 850 1,160 1,600 1,900 2.300 2.600 3.000

100 200 400 900 1,.600 2.300

100 176 300 600 900 1,400

130 300 600 900 1,300 1,000 2,400 3.100 4,000

100 200 300 000 1100 1,070 1,200 2.000 2,500 3,000

21 VOTE: Other 9reu epeoMs oqulvelente were .etlmeted by compedn9 the growth chencbdetb:. with the tetted epeclee.

22 LyNe and ABeon 119801.

23
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Table 6D-3. Values of C for Idle Land.

2 Grass cover 95-100% C

3 As grass 0.003
4 As weeds 0.01

5 Ground cover 80%

6 As grass 0.01
7 As weeds 0.04

8 Ground cover 60%

9 As grass 0.04
10 As weeds 0.09

11 No ground cov e r 1.00

12 Source: Parametrix 1987.

13
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