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ABSTRACT 

DOE has prepared this EIS to assess envimmnental issues associated with the Healy Clean Coal Project 
(HCCP), a proposed demonstration pmject that would be cost-shared by DOE and the Alaska Industrial 
Development and Export Authority (a state agency) under the Clean Coal Technology Program. The 
proposed HCCP would demonstrate novel technologies using a new SO-MW coat-fired power generating 
facility to be built adjacent to the existing 2.5~MW Healy Unit No. 1 conventional pulverixed-coal unit on 
a site about 4 miles north of the Denali National Park and Preserve (DNPP). ‘Ihe HCCP would use 
low-sulfur coal from the Usibelli Coal Mine, Inc., Poker Flats Mine, located about 4 miles north of the 
site. Golden Valley Electric Associa~%n, Inc. is the owner and operator of the existing Unit No. I, aad 
has entered lit& a power sales agreement for the parchase and aWibadon of the electricity that would 
be generated by the HCCP. After a l-year demonstration and testing period, commercial operation of the 
HCCP is anticipated in 1998. ‘Ihe HCCP is intended to demonstrate the combined removal of sulfur 
dioxide (SOZ). nitrogen oxides (NOX), ami particulate matter (PM) using innovative combustion and flue 
gas cleanup technologies. The project is expected to generate data sufficient to allow private industry to 
assess the potential for commercial application of these technologies. Environmental impacts from 
consauction and operation of the HCCP at the proposed site were evaluated and found to be minor for 
most resource areas. However, one concern is the potential impact to air quality and visibility expected 
from HCCP operation as predicted by computer-based models. Maximum concentmtions resulting from 
the HCCP for the demonstration case were predicted to use up to 40% of the degradation aBowed within 
DNPP and up to 56% of the &gradation allowed outside of DNPP. Mo&Ung of cumulative air quality 
impacts during shnultaneous operation of the HCCP and Healy Unit No. 1 revealed that the maximum 
close-in concentrations co&if be as high as 96% of the National Ambient Air Quality Standards (NAAQS) 
because of downwash (downward movement) of the Unit No. 1 stack plume resulting from the presence 
of the new HCCP toiler building. However, n*ngotion of Unit No. I would redace these 
coneentraiions; m&ding predtcts that the concentmdons woabi &crease to 81% of the NAAQS. A 
visible plume from NO2 emissions viewedfmm U&r vaUey containing the DNPP Visitor Access Center is 
predicted to occur during less than 1% of the daytime hours per year. However, a senstivity analysis of 
the effect of using other assumpdons ina’icated that a plame could be perceptible as much as 8% of the 
dayrim hours per yearfor the combined operatton of Unit No. 1 and the HCCP. Mitigation would 
reduce this latterpredicdon lo 7% of the daytime hours per year. Farther redacrions would be 
imp&men&d if visibility impacts occur. Ice bridge formation on the Nensna River near Ferry, Alaska, 
may be affected by HCCP thermal discharge. Although it is expected that the river would continue to 
freeze over at Ferry, remnants of the thermal plume reaching Ferry could cause a delay in the formation of 
the ice bridge at the begi~g of winter and an earlier breakup of the ice sheet in the spring. 



Socioeconomic impacts are expected during HCCP construction and operation, particularly in the areas of 
housing, education, police and fire protection, and medical services. In addition to the proposed action, 
the EIS considers the no-action alternative and an alternative site located about 4 miles from the proposed 
site. For tbe no-action alternative, if no new electrical generating facilities were buiit, impacts would 
remain unchanged from baseline conditions; if a conventional plant were built at Healy, the level of 
impacts would be almost identical to that of the HCB for most resources, except ah quality impacts 
would be greater. At the alternative site, enviromnental impacts am generally expected to be greater than 
at the proposed site because the proposed site has already been disturbed by the construction and 
operation of Healy Unit No. 1. However, air quality impacts would be less for the alternative site. 

AVAILA’BILITV 

This final EIS and the dr@f EIS an? available for public inspection in the following public reading rooms. 

l U.S. Depamnent of Energy, Freedom of Information Reading Room, Room lE-190, Forrestal 
Building, loo0 Independence Avenue SW, Washington, DC 20585 

l Rocky Flats Area Office, c/o Front Range Community College, 3645 West 112th Avenue, 
Westminster, CO 80030 

l Alaska Power Administration, 2770 Sherwood Lane, Suite 2B* Juneau, AK 99901 
l Trl-Valley Community School Library, P.O. Box 400, Healy, AK 99743 
l Alissba Resources Library, U.S. Bureau of Land Mutagement, 222 W. Seventh Avenue No. 36, 

Anchorage, AR 99513 
l Fairbanks North Star Borough Library, 1215 Cowles Street, Fairbanks, AK 99701 

PUBLIC COMMENTS 

DOE encourages public participation in the National Enviromnental Policy Act process. Accordingly, 
public scoping meetings were held in Healy, Abtsha, on October 22,1990; in Fairbanks, AI&ha, on 
October 23,199O; and in Anchorage, Ahtsha, on October24,1990. Written comments were accepted 
for 30 days, from October 5,199O undl November 5,1990. In preparhg the dmft EIS, DOE considered 
both oral and written comments. Public hearings on the &nR EIS were held in He&, Ah&a, on 
December 7,1992; in FatXmnbs, Abasha, on December 9,1992; and in Anchorage, AIasha, on 
December 10,1992. Written comments on the &oft EIS were acceptedfor 60 days, fmm November 20, 
1992 until January 20,1993. In response to several requests, the original deadline of Januaty 5,1993 
was extendedfor 15 days. DDE considered both oral and written comments in preparing the final EIS. 
CtUNGES FROM THE DRAFT EIS 
This final EIS is divided into two volumes: Volume I contains the text of the EIS and Volume II 
contains the pubI& comments and responses pertaining to the draft EIS. Where responses to comments 
have initiated changes that appear in the text of the EIS, they have been so noted in the comment 
response. AU changes, in&ding correcting rypographical emus, mabing gmmmatical impmvements, 
and further cb@fying &tformation in the draft EIS, have been ma& to improve the ttsefibtess of the 
document to the decision maker and to be responsive to the public. These changes are shown in a 
boh#ke itakks font (as is this paragraph) in Volume I. Because Volume II contains comments and 
responses on the draft EIS, it is printed without a boldfoc &lies font. 

I Changes from the &aft EIS 
are shown in a boldfrrce italics font. 

I 
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EXECUTIVE SUMMARY 

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy 
@GE), in compliance with the National Environmental Policy Act of 1969 (NEPA), to assess 
environmental issues associated with the Healy Clean Coal Project (IICCP). a proposed demonstration 
project that would be cost-shared by WE and the Alaska Industrial Development and Expott Authority 
(AIDEA) (a state agency) under the Clean Coal Technology (CCT) Program. The goal of the CCT 
Program, a planned national commitment of nearly $7 billion, is to demonstrate advanced coal utlliiatlon 
technologies that are more energy efficient and reliable, and achieve substantial reductions in emissions as 
compared with existing coal technologies. 

The HCCP would demonstrate advanced combustion and scrubber technologies using a new 5tXvIW 
coal-fired power-generating facility to be built adjacent to the existing 25-MW Healy Unit No. 1 
conventional pulverized coal unit owned and operated by Golden Valley Elect& Association, Inc. 
(GVEA), in rural Healy, Alaska (located approximately 80 miles southwest of Fahbanks and 250 miles 
north of Anchorage). Tne site is situated approximately 4 miles north of the nearest border of Denali 
National Park and Preserve (DNPP) and 8 miles north of the entrance to DNPP. The HCCP would be 
fueled with a blend of low-sulfur coal and waste coal supplied by Usibelli Coal Mine, Inc. (KM), horn 
the Poker Flats Mine located about 4 miles north of the proposed site. GVEA hav entered into a power 
sales agreement for the purchase and distribution of the electticify that would be generated by the 
HCCP. Construction of the HCCP is scheduled to begin in 1994 and be completed in late 1996. After a 
l-year demonstration and testing period in 1997, commercial operation of the HCCP is anticipated in 
1998. 

The HCCP is intended to demonstrate the combined removal of sulfur dioxide (Se), nitrogen 
oxides (NO& both of which can contribute to acid rain, and particulate matter (PM) using advanced 
combustion and flue gas cleanup technologies. In doing so, the project would successfully demonstrate 
two promising technologies ready to be wmmercialized in the 1990s. The project is expected to generate 
suftlcient data from design, construction, and operation to allow private Industry to assess the potential for 
commercial application of these technologies to new or existing units. AIDEA, the pmject pardcipan~ 
has assembled a team comprised of GVEA: UCM; Stone & Webster Engineering Corporation; Foster 
Wheeler Energy Corporation; TRW, Inc.: and Joy Technologies, Inc., to design build, and operate the 
power plant 

DOE determined that providing cost-shared funding support for this proposed project constitutes a 
major federal action that may significantly affect the human environment. Therefore., DOE has prepared 
this EIS to assess potential impacts on the human and the natural envimrmtent of the Healy ama with 
special emphasis on DNPP. Tbe EIS has been prepared in accordance with Section 102(2)(C) of NEPA. 
as implemented in regulations promulgated by the President’s Council on Environmental Quality (CEQ 
(40 CFR Ports 1X0-1508). and as provided in WE Regulations for compliance with NEPA (IO CFR 
Pati 1021). 

The EIS considers the proposed action (funding the demonstration); the no-action alternative (not 
funding the demonstration), including scenarios reasonably expected to result as a consequence of the 
no-action alternative; and an alternative site located about 4 miles north-northwest of the proposed site. 
Gther alternatives to the proposed action have been examined and found not to be reasonable alternatives 
under NEPA. 

Potential impacts to air quality, surface water, groundwater, and ecological and socioeconomic 
resources that could result from construction and operation of the proposed HCCP am analyxed. Key 
findings for areas of potential concern ate summarimd in this document. 

Of primary wncem are the impacts to air quality and visibility expected from HCCP operation, as 
predicted by analyses based on computer models. For the air quality analysis, generally accepted 
computer models, which are used for establishing compliance with Clean Air Act (CAA) regulatory 
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requirements, were used for analyzing potential impacts within the Healy area (a Class II air quality area) 
and within DNPP (a Class I air quality area where stringent standards have been established by the U.S. 
Environmental Protection Agency). ‘Ihe CAA standards have been used as a gauge for assessing potential 
impacts associated with HCCP air emissions. For the purpose of air quality analysis, two emission rates 
(levels) based on a l@l% plant capacity factor were analysed using the computer models. ‘Ihe very low 
emission rates that are the target objectives of the HCCP demonstration were used to establish the 
“demonstiation case” (see Sect 4). For the demonstration case, the target emission rates are Se 
emissions of 0.043 lb/MMBtu, NOx emissions of 0.2 lb/MMBtu, and pardculate emissions of 0.015 
lb/MMBtu. These rates translate to 28 lb/h, 129 lb/h, and 10 lb/h, respectively. The results of the air 
quality computer analysis for the Healy area were compared with the National Ambient Air Quality 
Standards (NAAQS). Using the NAAQS annual average wncentratlon limits for SOz, NOz, and 
part&&es, maximum ambient (at or beyond the facility perimeter) wncentrations resulting fmm the 
combined operation of Healy Unit No. 1 and the HCCP demonstration case are 86%. 67%. and 50% of the 
limits, respectively. Almost all of the modeled wncentrations are predicted to occur at the site perimeter 
resulting not from the new HCCP, but from downwash (downward movement) of the existing Unit No. 1 
stack plume caused by the larger and taller HCCP boiler building. This localized effect could be greatly 
reduced by modifying (extending) the Unit No. 1 stack (an action which is beyondDOE’s jurisdiction). 
However, to do so may increase concentrations within DNPP. 

NAAQS are used to establish absolute limits for pollutant concentmtions in the ambient air, whereas 
Pnzvention of Significant Deterioration @SD) “increments” have been established to define permissible 
air quality degradation For analyzing air quality impacts within DNPP, the stringent standards of the 
PSD limits for Class I areas were used to gauge potential impacts of the HCCP at the demonstition case 
emissions. Using the PSD Class I annual average concentration limits for SClz, N9, and particulates, 
modeling results for the HCCP demonstration case are maximum concentrations of 9%. 32%. and 2% of 
the PSD Class I limits, respectiveIy. . . The issue of the HCCP’s potential to cause vi&&y impacts within DNPP is of great concern to the 
National Park Service (NT’S), a cooperating agency by virtue of its mle as Federal Land Manager for the 
DNPP. Air quality and, when weather conditions pennit vlslbtity within DNPP are considered among 
the best anywhere. Visibility impairment, if any, is expected to take the form of a yellowish-brown NOz 
plume that would reduce visibility or be noticeable when contrasted against relatively clean air either . above or below the plume line. For visibility analysis, two computer models and a vlsib&ty monitoring 
(photographic) program were used to analyze potential visibility impacts within DNPP. The area of 
detailed study included the far eastern edge of DNPP within the Nenana River Valley. Views from the. 
interior of DN’PP, including views of Mt. McKinley, are. not expected to be subject to visibility 
impairment. The results from the computer based modeling predict that for the HCCP demonstration case, 
a visible plume may be perceived by DNPP visitors a toralof 2 h/year. The computer modeting also 
p&i& that when the HCCP and Unit No. 1 would operate sinndtaneously. a visible plume may be 
perceived by visitors 15 h/year. In addition, the computer mode/ingpredic& that during operations of the 
existing Unit No. 1 alone, a visible plume should be perceived 6 h/year. A sensidvify analysis of the 
effecct of using o&-r assumptins indica&d thal a plume could be perceptible as much as 78 h/year for 
the HCCP demons~n case and 262 hlyearfor rhe simultaneous operation of the HCCP and Unit 
No. 1. However, there have bee.n no published sightings from or within DNPP by observers or operating 
camera equipment of a visible plume from Unit. No. 1, suggesting that DNPP is not currently 
experiencing a visibility problem caused by Unit No. 1 and that the modeling using the original 
assumptions is conservative (forms an upper bound of expected impacts). An anaZysb of regionalhaze 
reveals that adding HCCP emissions fo those from Unit No. I increases the estimated number of events 
per year by only one event. A sensidviry analysis of the effect of using other assumptions indicated lift& 
increase by adding HCCP emissions w those from Unit No. 1, regardless of the assumpdons. 
Observaiions have not attributed regional haze lo the existing Unil No. 1. 

In addition to air quality and vlslb&ty modeling and analysis for the HCCP demonstration case, a 
second, higher level of emissions is analyzed This higher emission level equates to the “permitted case” 
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and “HCCP retrofit case” (see Sect. 5). The emission levels am identical for both cases and present the 
upper bounds for emissions which could occur if the HCCP does not achieve its target emission objectives 
and either enters commercial operations at the “permit emission rate” or is retrofitted to more 
conventional combustion technology. For the permitted case, the emission rates used for modeling are 
SOz emissions of 0.086 lb/MMBm, NOX emissions of 0.35 lb/MMBtu, and particulate emissions of 
0.02 lb/MMBtu. This translates to 55 lb/h. 226 lb/h, and 13 lb/h. respectively (see Sect 5). Again the 
results of air quality computer analysis for the Healy area were compared with the NAAQS. Using the 
NAAQS annual average concentration limits for SOZ, NOZ, and particulates, maximum ambient 
concentrations resulting from the combined operation of Healy Unit No. 1 and the HCCP permitted case 
are 86% 67%, andSO% of the limits, respectively. ‘these concentrations, which are idenlical to the 
results for the demonstration case, are predicted to occur at the site perimeter and result not from the new 
HCCP, but from the downwash of the existing Unit No. 1 stack plume caused by the larger and taller 
HCCP boiler building, 

Potential air quality impacts within DNPP for the permitted case emission rates are also analysed. 
Again. the PSD limits for Class I areas have been used to gauge potential air quality impacts. Using the 
PSD Class I ammat average concentration limits for S0.z N@, and particulate& the permitted case results 
are maximum concentrations of 20%. 56%. and 2% of PSD Class I limits, respectively. ‘these 
concentrations are higher than the corresponding concennations for the demonstration case because the 
emission rates are up to a factor of two higher. 

Potential visibility impacts within DNPP at the permitted case. emission rates are also analysed. The 
results Tom the computer based modehng predict that, for the permitted case, a visible plume may be 
perceived by observers (I to&l of9 h/year. The computer modcling also predicts that when the HCCP 
(permitted case) and Unit No. 1 would operate simultaneously, a visible plume may be perceived by 
observers 26 h/year. A sensltlvi@ analysis of the effect of using other assumptions indicated that a 
plume could be perceptible as much as 240 hlyear for the HCCP permitted case and 329 hlyearfor the 
slmulfMeous opemtian of Unit No. I and the HCCP permitted case. 

In response to NPS concerns that increased emissions from the combined operation of Unit No. 1 
and the HCCP would adversely t&fect DNPP, DOE faciiimted negotiations between the project 
participant team (AIDEA and GVEA) and the U.S. Demnt of the Interior (DOI) (the parent 
de-eat of the NPS). These negodations were successfull concluded and a b4emarandum of 
Agreement (Appendix I) was signed by DOI, DOE, AIDEA, and GVEA on November 9,1993. 

The cornerstone of the Memomndwn of Agreement is the pianned retrojlt of Unit No. 1 to reduce 
emissians of NOx and SO& For NO= control, the Agreement tails for Unit No. 1 to be retrojitted with 
low-NOx burners @er the start-up of the HCCP. GVEA has agreed to reduce Unit No. 1 NO, emissions 
by appmximately 5096, from 848 tons per year to 429 tons per year. The Agreement also requires that 
SO2 emissions from Unit No. I be reduced by 25%, fmm 630 tons per year to 472 tons per year, using 
duct injection of sorbent (e.g., flashsaicined material or hme). In aaWan, GVEA ks agreed to 
implement administrative controls (reduce Unit No. 1 output) if DNPP experiences any visibility 
impacts. If the HCCP demonstration technology operates as expected combined NOI and SO2 
emissions from the He& site would increase by only about ss6, from 1478 tons per year to 1602 tons 
per year, even though eMricalgeneradon would increase fmm the existing 25 MW W 75 MW for the 
two units. If the HCCP demonstmtion fails to meet project objectives for a& emissions, but attains levels 
a&wed by the pennit issued by ADEC in Much 1993, then the combined emissions from the Healy site 
would be capped under the Agreement at 2160 wns per year (Le.. 1439 and 721 tons per year of NOx 
and SO2, respectively), about 46% over the emissions for the editing Heaiy sue. These maximum 
emission levels would be incotpomted as permit conoUons. The Agreement also requires further 
reducttons in combined emissions from the site, if necessary, to protect DNPPfrom observed plume 
impacts. 
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Mitigation of Unit No. 1 ts expected to reduce cumulative air qua&v impacts resuhingfmm 
sbnuUaneous opemtion of the HCCP and Unit No. I. AC &persion modZing pretbcts that the annual 
SO;, concentmdons would decrease from 86% (without aaWtlanul contrail on Unit No. 1) to 74% of the 
NAAQS, and NO2 concentrations would decrease from 67% (without adhtional control on Unit No. I) 
to 29% of the NAAQS. 

The results of the visibilhy tnoaWtg tnakte that, of&r the phsnned re&ofit of Unit No. 1 and 
implementation of the Agreement, there would be very little change fmm the baseline results predicted 
for the existing Unit No. 1. For the simultaneous operation of the retrofbted Unit No. 1 and the HCCP 
denronstrauon case, a vistbte plume is predicted to be perceived 9 hJyear (as compared W 15 h/year 
without aakfidonal con&ok on Unit No. I). For the simubWeous operation of the retrof7tted Vnit No. I 
and the HCCP permlttcd case, a visible plume ts predtcted to be perceived20 hlyeor (as compared w 
26 hlyear without ad&tonal controls on Unit No. 1). The total number of hours increases slightly from 
the 6 h preaktedfor the exisung Unit No. 1 alone. 

The EIS evaluates impacts of construction and operation of the HCCP on surface water, including 
the Nenana River. Primary impacts to the Nenana River would be caused by the rejection of waste heat to 
the river from the discharge of a once-through cooling system. During the production of electricity, 
power plants need to reject waste heat During preliminary engineering design, the participant evaluated 
three different systems for waste heat rejection: (1) wet cooling tower. (2) dry (air) cooling tower, and 
(3) a once-through system that would use water directly fmm the Nenana River. Tha existing Unit No. 1 
uses once-through cooling. A wet cooling tower was found to be not feasible because the subarctic 
climate of central Alaska would present operational problems and a wet cooling tower could adversely 
affect local weather conditions. A dry cooling tower was found to be very expensive because it would be 
much larger than a wet tower and dry towers consume large amounts of power to drive circulation fans. 
‘lhe large power requirement of a dry cooling tower would lower the overall plant efficiency. The option 
of a once-through system was selected because with the discharge of cooling water from Healy Unit No. 1 
and the HCCP into the Nenana River, cumulative water temperatures during winter months would be 
below the Alaska Department of Enviromnental Conservation (ADEC) limit of 55.4oF at 30 ft 
downstream of the HCCP discharge and beyond. During Summer months, cumulative water temperatures 
would be below the limit beyond 50 ft downstream of the HCCP discharge. ‘lhe state has been asked by 
the project participant to allow a thermal mixing zone of 600 ft for the HCCF to meet the state limit The 
Nenana River, at the proposed site, does not support a large population of sport fish; the fish found at the 
proposed site are prhnarily round whitefish and longnose suckers. However, during the winter, cold 
shock could kill fish acclimated to the warmer temperatures of the once-through cooling system discharge 
that become deprived of the wanned water if the HCB would suddenly shut down. A cross connection 
would be installed between the Healy Unit No. 1 and HCCR discharges to provide the flexibility of 
discharging Unit No. 1 water downstream of the intake basm during summer, and to keep the water 
intakes free of ice during winter if Unit No. 1 is shut down The cross connection may mitigate cold 
shock mortality by allowing discharge to both outfalls when Unit No. 1 is shut down during winter 
months. 

During the winter, the waste heat rejected by Unit No. l’s once-through cooling system presently 
prevents the Nenana River from completely freezing over for an approximate distance of 4 miles 
downstream (to the north). It is estimated that during operation of both the pmposed HCCR and Unit 
No. 1. the combined thermal discharge would extend the area to about 10 miles downstream. Residents of 
the village of Ferry, which is located about 13 miles downstmam of the proposed site, use the frozen river 
as an ice bridge to transport supplies and materials across the Nenana River during the winter. Although 
it is expected that the river would continue to freeze at Ferry, remnants of the thermal plume reaching 
Ferry could cause a delay in the river’s freezing at the beginning of winter and an earlier breakup of the 
ice sheet in the spring. 

The EIS analyses short-term and long-term socioeconomic impacts associated with construction and 
operation of the proposed HCCT-‘, particularly in the areas of housing, education, traffic, police and tire 
protection, and medical services. During HCCR construction, a peak of approximately 300 workers is 



estimated To help reduce the “boomtown” effect on tbe Healy area, it is proposed that a temporary 
construction camp would be built at a location about 0.5 miles fmm the proposed site to house most of the 
workers. Longer-term socioeconomic impacts would result from 32 new workers expected for HCCP 
operations and from 8 new jobs created at the UCM mine. It is estimated that these new workers and their 
families would increase the population of the Healy area by appmximately 102 people by 199&1997. 

The no-action alternative would result if DOE does not provide cost-shared funding support for the 
HCCP; two reasonably foreseeable scenarios could result. First, GVEA could continue to operate Healy 
Unit No. 1 and continue to buy natural-gawenerated electricity from Anchorage utilities without 
building any new generating facilities. No construction activities or changes in operations would occur. 
Coal requirements for the existing plant and electricity generated would remain constant. The impacts 
would remain unchanged from the baseline conditions. 

Second a conventional coal-fired power plant equivalent in capacity to the proposed project with 
conventional flue gas desulfuriaation could be built at Healy by the project participants without DOE’s 
tinancial assistance. Best available. wntml technology would be used, htcluding dry scrubbers utilizing 
lime to remove sulfur dioxide from the flue gas, low-NOI burners, and a baghouse to remove PM. The 
dty scrubbers would generate a solid waste that, along with the PM from the baghouse, would be returned 
to the UCM mine for disposal. 

The level of impacts for this scenario would be almost identical to that of the HCCP for most areas, 
because the resource requirements and discharges are nearly identical, except for air emissions. Surface 
water, groundwater, and ecological and socioeconomic impacts are not expected to change from those in 
the HCCP. The amount of coal required for the conventional plant would be about 90% of the coal 
required for the HCCP. However, total mining operations (in&ding coal minedfor other users) would 
increase at the UCM mine by about 10% for the wnventional plant as compared with the HCCP, because 
about 50% of the coal used by the HCCP would be waste coal uncovered during mining for run-of-mine 
coal. Particulate emissions from fugitive dust during mining would be about 10% greater for the 
wnventional plant. Operational ah emissions are expected to be up to 100% greater for the conventional 
plant (compared with the HCCP demonstration case) because the conventional plant would only be 
required to meet emissions stamlards existing at the time of construction, while the HCCP is expected to 
generate emissions substantially less than the standards. The conventional plant would be expected to 
generate about 50% less ash following combustion. Fewer nips, involving less ash, would LX. required to 
return the ash to the UCM mine, although the mine can easily acwmmodate the greater amount of ash 
disposal from the HCCP. ‘Ihis no-action scenario is similar to rhe HCCP retrofit case which is analyzed 
in detail as part of the EIS analysis of impacts of commercial operations (see Sect. 5). A summary table 
(Table 2.2.1) mat compares the proposed HCCP with the two scenarios of the no-action alternative is 
presented in Sect. 2.2.1. 

In addition to the proposed site, the EIS wnsiders. in detail, an alternative site for the HCCP located 
about 4 miles north-northwest of the proposed site. The alternative site is located at the UCM train 
loadout facility which is across the Nenana River from the mine area. The results of the EIS analysis 
indicate that except for ah quality, other environmental and socioeconomic impacts would be greater if 
the HCCP were to be constructed and operated at the altemative site. The alternative site has been 
disturbed, in part, during the construction of the loadout facility and conveyor system that nansfers coal 
across the Nenana River from the mine area However, the alternative site is somewhat isolated and much 
less of an “inclustrtal site” than the area adjacent to the existing Unit No. 1. For example, consnuction of 
the HCCP at the alternative site would require the site clearing of 37 acres of which 22 ac,res are idenrified 
as wetlands in the National Werkanak Inventory. Only about 10 acres need to be prepared at the 
proposed site adjacent to Unit No. 1 and no loss of wetlands would occur. Also, during me winter the 
rejection of waste heat from the HCCP into the Nenana River at the alternative site may extend the area of 
ice-free water approximately 1 mile closer to the village of Ferry (2 vs 3 miles). However, cumulative 
thermal effects resulting from the discharge of the HCCP and Unit No. 1 cooling water into me Nenana 
River would not occur at the alternative site. The expected maximum elevation in river water temperature 
would be less than that expected at the proposed site because the ambient river temperature would not be 
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elevated by Unit No. 1 thermal discharge. However, cumulative impacts at the proposed site would be 
mitigated by the installation of a cross connection to direct the discharge to either or both outfalls. If the 
HCCP were built at the alternative site about 13 additional workers would be required for plant operations 
over the 32 workers required at the proposed site because it would no longer be possible to integrate the 
operations of both Unit No. 1 and the HCCP. These additional operational workers would be needed for 
wntrol mom operations and maintenance. 

Air quality analysis using computer models was performed to anatyze the potential impact from air 
emissions if the HCCP was consnucted and operated at the alternative site. Using the PSD Class I 
average annual concentration lhnits for So2, NO;?, and particulates, the predicted maximum 
wnccntrations for the demonsim%m case are 4%. 15%, and 1% of the PSD Class I limits, respectively. 
Because the alternative site is located about 6 miles east of the nearest border of DNPP (and about 8 miles 
north of the DNPP border that is downwind of frequent winds), while the proposed site is about 4 miles 
north of DNPP, air dispersion modeling has indicated that maximum concentrations of air pollutants 
within DNPP would be reduced for the alternative site as compared with the proposed site. The 
maximum 3-h SOZ concentration within DNPP would be reduced from 38% of the PSD limit for the 
proposed site to 23% of the limit for the alternative site. Similarly, the maximum 24-h S6r concentration 
would decrease from 40% of the PSD limit for the proposed site to 25% of the limit for the alternative 
site. The armual No2 concentration would be reduced from 32% of the PSD limit for the proposed site to 
15% of the limit for the ahemative site. 

Impacts outside of DNPP would also decrease, except for PM which would increase or remain about 
the same. Cumulative wncentratiom from the simultaneo~ operation of the HCCP at the alternative site 
and the existing Unit No. 1 would be reduced from those predicted for the HCCP at the proposed site. 
because the new HCCP boiler building would not affect the Unit No. 1 stack plume. The magnitude of 
the reduction is large at the alternative site, although the area affected by downwash of the Unit No. 1 
stack plume at the proposed site is localized (within about 0.5 miles of the site). For example, the 
maximum annual So2 wncentration would decrease from 86% of the NAAQS limit for the pmposed site 
to only 8% of the limit for the alternative site. Vtstbthty impacts to DNPP from operation of the HCCP at 
the alternative site are expected to be similar to the proposed site. A summary table (Table 2.2.2) that 
compares HCCP impacts expected for the proposed and alternative sites is presented in Sect. 2.2.2. 
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1. PURPOSE AND NEED FOR THE PROPOSED ACTION 

1 .l INTRODUCTION 

This environmental impact statement (EIS) has been prepared by the U.S. Depanment of Energy 
(DOE), in compliance with the National Environmental Policy Act (NEPA) of 1969, to evaluate 
environmental issues associated with a proposed clean coal technology demonstration project that would 
be cost-shared by DOE and the Alaska Industrial Development and Export Authority (AIDEA) (a state 
agency) under the Clean Coal Technology (CCT) Program. 

Clean coal technology refers to a new generation of advanced coal uttli.zation technologies that 

are environmentally cleaner and in many cases more eflctent and less costly than conventional 

coal-using processes. These new energy and pollution control systems are the products of years of 

research and development (R&D) in hundreds of government andprivate laboratories throughout the 

world. The CCT Program’s demonstration scale provides that essential step over the threshold between 

R&D and commercial application of these technologies. Clean coal technologies offer the potentialfor 
a cleaner environment and lowerpower costs by contribudng to the resolution of issues rehzting to acid 

rain, global climate change, future energy needs, and energy security. The program takes the most 

promising advanced coal-based technologies and moves them into the commercial markerplace through 

demonstration. 

One of the characteristic features of the CCT Program is its reliance on substantial funding from 
sources other than the federal government, in particular. funds provided by the project sponsor. Public 
Law 99-190, the Department of the Interior, and Related Agencies Appropriations Act of 1986, 
introduced and defined cost sharing as it was to be implemented in the pmgram. In addition, Congress 
directed that projects in the CCT Program should be industry projects assisted by the government, and not 
government-directed demonstrations. 

In the CCT Program, the project sponsor mustfinance at least 50% of the total cost of the 
project The government assists the project sponsor by sharing in the project’s cost, as detailed in a 

cooperative agreement negotiated between the pmject sponsor and DDE. The government also shares 

in the rewards of successfulprojects. The sponsor must agree to repay the government’s cost 

contribution to ensure that the taxpayer shares in the returns from a successful project. The basks of 

the repayment is negotiated between the sponsor and the government. 

The sponsor takes primary responsibility for the project. During pmject execution, the 

government oversees project activities, provides technical advice, assesses progress by periodically 
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1 Healy Clean Coal Project EIS 

revfewingprojecipetformance with the sponsor, andparticipafes in decision malting at majorprojecf 

junctures. In fhis manner, fhe government ensures fhaf schedules are maintained, cosfs are confrolled, 

projecf objectives are met, and fhe government’s funds are repaidaccording to the terms in the 

cooperative agreements. 
Congress has appropriafedfumiing for the CCT Program fhaf is being commitfed to 

demonsbntion projects fhroughfive competitive soticffations. Thefive solfcitiadons have resulted in a 

combined commifmenf by fhe federal governmenf and the prfvafe sector of about $6.9 billion. DOE’s 

cod share for fhese projecfs is roughly $2.4 billion, or approtimately 35% of the toml. The projecf 

sponsors (i.e., fhe nonfe&ral-govemmenf parfkipants) are providing fhe remainder~out 

$4.5 billion, or approximately 65% of the total estimated cosf, which exceeds the 50% share of 

non-DOE funding man&fed by Congress. 

Technologies to be demonstrated must be capable of repowerlng or retrofinlng existing facilities. 
Such existing facilities can be. designed to use any conventional fuel (e.g., coal, oil, gas) or a new fuel 
form. A new fuel form is one in which coal has been chemically and/or physically altered with the 
objective of mitigating emissions of sulfur dioxide (SOa) and/or oxides of nitrogen (NO,). 

Repowering technologies replace a major portion of an existing facility not only to achieve a 
substantial emissions reduction but also to increase facility capacity, extend facility life, improve system 
efficiency, and provide for the use of a new fuel form. Repowering can increase capacity from 
10 to 150% and may be more cost-effective than retiring older units and replacing them with new plants, 
It also offers the opportunity to efficiently and reliably integrate emissions control and power generation 
technologies. Repoweting technologies include circulating amrospheric fluidized-bed combustion, 
pressurized fluidized-bed combustion, integrated gasification combined cycle, and integrated gasifier-fuel 
cell. 

Retrofit technologies reduce Sq and/or NO, emissions by modifying existing facilities or their 
present feedstocks or by milking new fuel forms. Retrofit technologies include advanced coal cleaning, 
advanced combustors, advanced flue gas cleanup. alternative fuels, coal liquefaction. and coal gasification. 

A Programmatic Environmental Impact Statement (PEIS) was published by DOE in November 
1989 (DOuEIS-0146) in compliance with NEPA to evaluate programmatic environmental issues 
associated with alternatives related to selecting, for cost-shared federal funding, one or more clean coal 
projects proposed by states or the private sector in response to the CCT Program solicitations. 

In September 1988, Congress provided $575 million for the third solicitation @XT-III) to DOE for 
cost-shared financial assistance to selected state and industrial participants (Pub. L. 100-446). The 
objectives of the third solicitation are to demonstrate innovative, energy-efficient technologies that would 
be ready to be commercialized in the 1990s and are capable of (1) achieving substantial reductions in the 
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emissions of SOa and NO, from existing facilities to minhnize environmental impacts such as 
transboundary and interstate polhrtion, and (2) providing for future. energy needs in an environmentally 
acceptable manner. A Program Opportunity Notice (PON) soliciting proposals was issued by DOE in 
May 1989. ln response to the PON, 48 proposals were received in August 1989. 

Of the 48proposals received, I3 involvedjlue gas cleanup, 8 involvedjluldized-bed combustion, 

and 6 involved advanced combustion technologies. Anofher 12 proposals would change coal to a new 

form offuel, converting the coal into a cleaner, easier-toharuilefue1. Of fhe remahtingproposals, 6 
involved indusfrial processes, and 3 involved gas&ication combined cycle. 

DOE’s Source Evaluation Board evaluafed fhe proposals submh’ted ln response to the CCT-III 

PON. Addltianal support was provided by a team of more than 100 technical specialists. The majority 

of fhese special&s were from DOE, but they also included representauves from EPA. In December 
1989, the Source Selection Oflclal waspresenfed with the Source Evaluation Board’sfindings. On 

December 19,1989, the Source Selection OfFcial chose 13proposais as bestfurthering thegoals and 
objectives of the PON. The projects are located in 10 dfferent states and represent a variety of 

coal-based technologies. The Iiealy Clean Coal Project (IICCP) proposed by AIDEA is one of the 13 

projects selectedforfunding under CCT-III. 

1.2 PROPOSED ACTION 

The proposed action is the provision of approximately $110 million in cost-shared federal funding 
support (about 48% of the total cost of approximately $227 million) for the conshuction and operation of 
two integrated clean coal technologies to be demonstrated in the HCCP, a new 50-MW coat-fired power 
generating facility at Healy, Alaska. The two technologies to be demonstrated are the TRW Applied 
Technologies Division (TRW) entrained combustion system and the Joy Technologies, Inc./Nim 
Atomizer (Joy) spray dryer absorber. These technologies have been designed to achieve reductions in 
emissions of Sq, NO,, and particulate matter (PM), while being energy efficient technologies capable of 
being used in new facilities or retrofitted to existing units. The technologies would be dependent on each 
other as part of an integrated system. AIDEA conceived, designed, and proposed the HCCP in response 
to the PON soliciting proposals that was issued by DOE in May 1989 (see Sect 1.1); DOE’s role is 
limited to providing the cost-shared funding for AIDEA’s proposed project and, therefore, DOE’s 
decision is whether or not to fund the project. DOE’s limited involvement influences the alternatives 
discussed in the EIS (Sect. 2.2). Furthermore, AIDEA and DOE have different objectives to be attained 
through the HCCP. DOE’s objective is to demonstrate the technologies, while AIDEA’s objective is to 
promote economic development, in this case by increasing Alaska’s coat-fired electrical generating 
capacity. 
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The facility is proposed to be built adjacent to the existing 25MW Healy Unit No. 1 conventional 
pulverized coat unit owned and operated by Golden Valley Electric Association, Inc. (GVEA), in a rural 
setting along the Nenana River. Coal would be supplied by Usibelli Coal Mine, Inc. (UCM), from its 
open-pit Poker Flats Mine and other reserves, located about 4 miles north of the proposed site. GVEA has 

entered into a power sales agreemenf for the purchase and distribution of the elecrricify fhaf would be 

generated by the HCCP. The nearest border of Denali National Park and Preserve (DNPP) is 
approximately 4 miles south of the proposed site. AIDEA, the project participant. has assembled a team 
comprised of GVEA, UCM, Stone & Webster Engineering Corporation (SWEC), Foster Wheeler Energy 
Corporation, TRW, and Joy to design, build, and operate the power plant AJDEA initisJly proposed a site 
about 4 miles north of the presently proposed site. ‘The participant subsequently pmposed, with DOE 
approval, to move the proposed HCCP 4 miles south to the presently proposed site after AIDEA limited 
the project to a power generation facility because the initially proposed collocated coal-upgrading 
operations were not expected to be economical due to their early stage of development (see Sect. 2.22). 

In response fo National Park Service (NPS) concerns that increased emissions from the 

combined operation of Healy Unit No. 1 and the HCCP would adversely affect DNPP (i.e., &gradation 

of air qualify and vM&lity, including regional haze), DOE facilitated negotiations between the project 

parficipanf team (AIDEA and GVEA) and the U.S. Deparfmenf of the Interior (DOI) (fhe parent 

deparfmenf of the NPS). These negotiatians were successfully concluded anda Memorandum of 

Agreement (Appendix I) was signed by DOI, DOE, AIDEA, and GVEA on November 9,1993, whereby 
DOI has wifhdrawn ifs objections to the proposedproject (see Sect 2.1.3.2). 

1.3 PURPOSE 

The Clean Air Act (CAA), including the 1990 amendments, mandates that new, and now even 
existing, coal-fired power plants meet stringent emission levels. Having foreseen this mandate, DOE 
established as one of the goals of the CCT Program to demonstrate novel coal utilization technologies that 
not only would help the power industry achieve mandated emission levels. but would result in even 
cleaner plants than presently are required by the CAA and, at the same time, reduce the cost of 
environmental control. As part of this goal, the HCCP was selected to demonstrate the combined removal 
of S@, NOx, and PM from a new 50-MW coal-fired power plant using a combination of two advanced 
technologies that should emit even less pollution than CAA limits while at the same time producing power 
more efficiently and at less cost. Ihe proposed HCCP is an integrated system for the combustion of coal 
and control of ah emissions. The combustor. boiler. dry scrubber, and baghouse are all involved in 
reducing emissions for the proposed demonstration. 

The purpose of the HCCP is to demonstrate the enhanced capability of the TRW combustion 
system for simultaneous NO, and S&removal, when combined with Joy’s back-end SO2 absorption 
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equipment, and toiler air staging to maintain emissions at 0.2 lb of NO, and 0.015 lb of PM/million 
British thermal units (MBtu), and at least 90% removal of SO2 resulting in emissions of no more than 
0.043 IbMBtu, while at the same time producing energy more efficiently and at lower operating cost than 
current coal-fired power plants. ln so doing, the project is expected to generate data from design, 
conshuction, and operation sufficient to allow private industry to assess its potential for commercial 
application. 

Although the proposed HCCP is a new plant, the integrated system is also expected to be 
commercialized at existing facilities which are repowered. ‘Ihe TRW advanced combustion technology is 
capable of efficiently burning a low grade of fuel compared with that used in typical coal-fired power 
plants, while at the same time reducing NO, emissions by more than 50% below standards. The TRW 
advanced combustion technology removes most of the mineral content (ash) of coal during combustion 
before the ash can enter the boiler. It is presently planned that the TRW combustion technology would 
bum a blend of at least 50% waste coal (low-grade coal or overburden-contaminated coal), which is high 
ln moisture and ash content. Furthermore, 100% waste coal may also be tested and utiliid by the HCCP. 
This abiity of the TRW combustion technology to use low-grade fuel reduces the amount of new coal to 
be mined and at the same time greatly reduces the fuel cost over a conventional coal-fired power plant 
designed to bum the standard run-of-mine coal. In addition, the TRW combustion technology would be 
used to produce the reagent needed for the dry scrubber system. 

Commercial dry scrubber units use highly reactive lime as the reagent for S& removal. Lie, 
which is produced from limestone by heating in a kiln, is up to and sometimes mom than five times the 
cost of raw limestone. For the HCCP. the required highly reactive reagent would be produced from 
limestone injected into the center of the TRW combustion system. ‘lhe high heat of combustion would 
“flash calcine” the limestone and produce the required scrubber reagent During me formation of this 
‘flash calcined material” (FCM), some SO2 would be captured in me boiler. The FCM would be carried 
through the boiler and collected in the HCCP baghouse fdters. The FCM removed from the filters would 
be recycled back to the Joy Spray Dryer Absorber (dry scrubber unit) as the reagent for Sq removal In 
addition, before the recycled FCM is used as the reagent, the HCCP would demonstrate heating and 
grinding processes that should increase the reactivity of the FCM even more, thereby reducing the amount 
of scrubber reagent required. The use of raw limestone and the activation processes would greatly reduce 
the operational cost of the HCCP dry scrubber unit. 

The proposed HCCP demonstration is a scale-up of the TRW combustion technology to tirll utility 
size as the next step towards commercialization of this technology. The Joy dry scrubber technology is 
commercial technology when used with lime as the reagent for sultin capture. The HCCP would 
demonstrate that the Joy scrubber technology can utilize a reagent created by the HCCP and further 
demonstrate technology to increase the reactivity of the reagent. 
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1.4 NEED 

The needfor the HCCP is twofold. First, it pkys an important part in fuljiiltng the Congressional 

policy of demonstrating environmentally sound technologksfor the utilization of coal. Second, it 

provides electricity for GVEA’s service area, thereby encouraging economic developmenf The Ah&a 

Public Utilities Commission (APVC) has approved the power sales agreement between AIDEA and 
GVEA, which in turn was based upon documentation of additional loadforecasts for GVEA electrical 

power and repkcement of aging generation. Ahhough DOE feels that the needfor the project may be 

just@ed on either basis, its reason for selecting the HCCP is notforpower production or meeting local 

or regional demands for elect&i& rather, its reason for selecting the project is to demonstrate 

innovative, coal-based technology. 

1.4.1 DOE’s Need 

The goal of the Ckan Coal Technology Program as established by Congress is to make available 
to the U.S. energy marhetpkce advanced and environmentally responsive technologies that will help 

alkvkte pollution pmbkms from coat utilization. DOE selected the HCCP to demonstrate advanced 

combustion and scrubber technologies using a new SO-hW coalfiedpower-generatingfacili~. The 

HCCP k the only project offered in response to the CCT Program solkitatkns that proposes to 

demonstrate this combination of technologies. 

Solutions to a number of key energy issues are directly dependent upon the degree to which coat 
can be considered an available energy option. These issues include (1) long-range requirements for 
increased power demand, (2) need for energy security, and (3) increased competitiveness in the 
international marketplace. 

Almost 50% of the current inventory of electrical generating capacity in the United States will be 
over 30 years old by 1997. The need to replace or refurbish this capacity, plus adding new capacity to 
keep pace with the rising demand for electricity. means that a major invesnnent in electrical generation 
capacity should begin by the mid-1990s. Better technologies must be available for use. on a commercial 
basis before the year 2ooO to avoid the economic and environmental penalties associated with continued 
investments in only the currently available commercial technologies. 

The abundance of coal makes it one of the nation’s most important strategic resources in building a 
more secure energy future. Coal can be one of the country’s most useful energy sources well into the 
twenty-first century and beyond. With current prices and technology, U.S. recoverable reserves of coal 
could supply the nation’s coal consumption at current rates for nearly 300 years. However, if coal is to 
teach its full potential and be both envimnmentally acceptable and economically competitive, an 
expanded slate of advanced clean coal technologies must be developed to provide substantially improved 
options that arc superior to today’s choices. 
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New technology is a major factor in enhancing prospects of exporting coal utilization technologies 
to other nations. Such technologies may provide the single most important advantage mat the United 
States could have in the global competition for new markets. The ability to show a prospective overseas 
customer an actual operating facility running on U.S. coal, rather than just a drawing-board concept or an 
engineering prototype, is expected to be a persuasive inducement. It easily could be the advantage that 
will sway overseas consumers to buy an American package of coal and the proven clean coal technologies 
to bum it cleanly and effectively. The opportunity is consistent with and recognizes the increasing 
demand for safe, effective technology that does not impose further burdens on environmental quality. The 
development of advanced clean coal technologies will also satisfy the demand for lower cost, more highly 
efficient energy concepts that will not reverse the recent gains in economic growth by imposing new costs 
on consumers. 

While substantial deposits of coal exist as a resource suitable for and capable of resolving the 
critical near-term and long-range energy issues, a number of obstacles exist that not only limit its general 
availability but also act as a barrier to its increased use. These impediments include (1) concerns about 
environmental issues, such as acid deposition, global warming, and solid waste (see the PEIS for further 
discussion); (2) availability of the technology; and (3) performance of the technology. Since the early 
1970% DOE and its predecessor organizations have pursued a broadly based coal research and 
development pmgnun directed toward increasing the nation’s opportunities to use its most abundant fossil 
energy resource while improving envimmnental quality. This research and development program 
contains long-term. high-risk activities that support the development of innovative concepts for a wide 
variety of coal technologies through the proof-of-concept stage. 

However, the availability of a technology at the proof-of-concept stage is not sufficient to ensure its 
continued development and subsequent commercialization. Before any technology can be seriously 
considered for commerciahzation, it must be demonstrated. The risk associated with technology 
demonstzation is, in general, too high for the private sector to assume in the absence of strong economic 
incentives or legal requirements. The implementation of a technology demonstration program has been 
endorsed by the President, Congress, and the private sector as a way to accelerate the development of 
technology to meet near-term energy and environmental goals. to reduce risk to an acceptable level, and to 
provide me incentives required for continued activity in innovative research and development directed at 
providing solutions to long-range energy supply problems. 

A key element in enabling coal to realize its potential in the nation’s energy future is to impmve the 
technical performance of coal utilization and conversion technologies. Technical performance is 
measured in terms of efficiency, reliability, flexibility, and emissions reductions. The CCT Program 
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presents the oppormnity to demonstrate improved technical performance. which can lead to substantial 
reductions in the cost of using coal. The technical improvements demonstrated under the program will 
allow an effective response to the changing energy markets and a resolution of the conflict between the 
expanded use of coal and the environmental concerm of such use at the lowest possible cost 

The HCCP was selected in the third solicitation as one of the 13 projects that would best further the 
goals of the CCI Program mlcing into consideration the evalumion criteria and relevantpmgrampolky 

factors. Pmgram policy factors are factors which the Source Selection O&i&l may use to select a 

range of projects that woubi best serve program objectives. The following pmgram policy factors were 

among those considered: (I) the desirability of selecting projects that collectively represent a diversity of 

methods, technical approaches, andapplications, and (2) the deslrabil&v of selecting projects that 

collectively udhze a broad range of U.S. coals and are in locations which represent diversity of 

environment, health, safety, and socioeconomks; regulatory, and climatic conditions. The word 
“collectively” is meant to include projects selected in the the third soMmtion andprtor Ckan Coal 

solkitadons, as well as other ongoing demonstrations in the United States. 

Ultimately, this clean coal technology is expected to be used commercially in a wide range of 

applications. The potential market includes any size utility or industrial boiler in new and retrojlt uses. 

The resulting natknwide emkslons reductions (if the combustorpenetrates ltspotential ma&et) are 

discussed in the PEIS for the CCT Program. 

1.4.2 AIDEA’s and GVEA’s Need 

AIDEA was formed in 1967 by the Alaska state legislature through the governing statute 

AS 44.88 with the purpose of creating jobs and promoting economic prosper@ in Ah&a. AIDEA is a 

public corporation that provides various means ofjinancingfor industrial, manufacturing, and other 

business enterprises to further the overall goal of developing and diversifying the state’s economic base 

andpmvlding employmentfor Alashans. AIDEA encourages economic development by providing 

cap&d at a reasonable costfor Alaskan businesses. AIDEA has hlstorkally accomplished its purpose by 

acting as a secondary maiketforjinancial institutions and by providing loan guarantees for small 

business loans secured through financial institutions. AIDEA makes no direct loans, but rather 
purchases fmmjlnanclal institutions a portion of a loan financed through the sale of bonds or from 

internal assets. With the establishment of the Development Finance Program in 1987, AIDEA can also 
promote private sector employment through infrastructure and resource development projects owned by 
AIDEA. ~plcally, AIDEA will lease these projects to a private sector user for operation. Activity under 
the Development Finance Program has rapidly expanded, and to&y AIDEA has projects that have 
been developed or are being developed across Alaska that include port developments andfuellng 
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faciiitks to support thejishing industry and resource export opemtions, maintenance focirities for barge 

airem& and power generation facilities. AIDEA is governed by a board consisting of the snuis 

commi.ssianers of the Departments of Revenue and Commerce, one other commissioner, and two public 

sector members. 

The needfor and economics of ekctrbxd generation were constdered by the APVC. In 
detennining whether service from HCCP is required the APVC reRed on two phanntng documents 

prepared by the const&ngjTnn of CHZM Hill for GVEA-a Power Requirements Study (PRS) (GVEA 

19916 and an Integrated Resource Plan (MP) (GVEA 199lb). VdRsing high, medium, and low 

scenarios, the PRS forecast GVEA’s ioad gmwth under a variety of assumptions regarding the economy 

in AIasha and the Fairbanhs area The IRP amdyzed a number of aRemative means urukr which 

GVEA could meet that predicted h&growth. 

The IRP considered the HCCP, as weU as supply- and &man&s&ie resource aItenusdves. Among 

the supply-side ahernatives considered in the IRP were collrinued GVEA energy purchases from 

Anchorage-arecr Witks, a conventionai coal faciiity, gas turbtnes, and tmnsmission Ike upgrades. 
Various ahernative technologies, such as wind, soiar, and waste-to-energy, were considered in the IRP 
and dismissed because of serious questions about their vtabRity in the Fakbanhs area On demand-side 

programs, the IRP constdered both resbiendal and commerciai energy e&ickncy pmgrams 

(conservation). 

AlDEA’s appIicadon for a Cem~ate of Pubiic Convenience (CPC) was considered by the APVC 

under Ahasha law, which prechrdes a utility from provhiing service withoutfirsr obtatning a cerdjicate 

&am the APVC. To obtain a cert@xte, the appIkant must show that it ispl. wi.Ring, andabk to 
provide the uttRty service for which the cer@icate ts applicdfor and that the service is requiredfor 
public convenience and necessity. The APVC con&&d that AIDEA had ma& the required showings. 

AIDEA proposed the project next to the existing pknt to mahe use of some of the common fMiiUes. 

The APVC conciud&i, consistent with the DIP, that HCCP represents the lowest-cost aRemauve 

for GVEA to meet its h&growth. On September 3,1992, the APVC issued a CPC ta AIDEA for the 

HCCP. The APVC also approved a power saks agreement under which GVEA will purchase the ouQut 

of HCCP from AIDEA. This de&on was issued lrfler a pubRc process that inciuded 3 days of hearings 

at which the testimony of 20 wttnesses was presentedfor APVC consideration. The Commksion noted 

that GVEA’s kadfomcasts just@ the needfor the contract, and that the contract represents the most 
feastbk way for GVEA to meet its forecasted ioads. The Commksion ako conciud.ed that the terms of 

the power saks agreement are just and reasonabk, pmviding an adequate return to AIDEA and 
offeting the k&t-cost option to GVEA. DOE has independentiy reviewed the APVC concIustons and 
@uis them reasonabk. 
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1.5 NATIONAL ENVIRONMENTAL POLICY ACT STRATEGY 

An overall strategy for compliance with NEPA was developed for the CCT Program, consistent 
with the Council on Environmental Quality (CEQ) NEPA regulations and DOE regulations for 
compliance with NEPA, that includes consideration of both programmatic and project-specific 
environmental impacts during and after the process of selecting a project. ‘Ibis strategy is called tiering 
(40 CFR Put7 1508.28) which refers to the coverage of general matters in a broader EIS (e.g., for the 
CCT Program) with subsequent narrower statements or environmental analyses incorporating by 
reference the general discussions and concentrating solely on the issues specific to the statement prepared 
subsequently. Tiering eliminates repetitive discussions of the same issues and focuses on the actual issues 
ripe for decision at each level of environmental review. 

‘Ihe DOE strategy has three principal elements. The first element involved preparation of a 
comprehensive PEIS for the CCT Program, published in November 1989 (DOE/EIS-0146), to address the 
potential environmental consequences of widespread commercialiiation of each of 22 successfully 
demonstrated clean coal technologies in the year 2010. ‘lhe PEIS evaluated (1) a no-action alternative, 
which assumed that the CCT Program was not continued and that conventional coal-tired technologies 
with flue gas desulfurizatlon controls would continue to be used for new plants or as teplacements for 
existing plants that are retired or retinbished, and (2) a proposed action, which assumed that CCT 
Program projects were selected for fundhtg and that successfully demonstrated technologies undergo 
widespread conunercialization by 2010. 

The second element involved preparation of a preselection, pmject-specific environmental review 
of the HCCP based on project-specific environmental data and analyses that the offeror supplied to DOE 
as part of the proposal. The review contained discussions of the site-specific envimnmental, health, 
safety, and socioeconomic issues associated with the project for the use of DOE selection officials. The 
review analysed the advantages and disadvantages of the proposed and alternative sites and/or processes 
reasonably available to the offeror. Because this review contains proprietary data supplied by the offeror, 
it is not made publicly available. 

The third element consists of preparing site-specific NEPA documents for each selected project. 
For the HCCP. DOE determined that an EIS should be prepared to address project-specific concerns. As 
part of the overall NEPA strategy for the CCT Program, this EIS draws upon the PEIS and preselection 
environmental reviews that have already analysed many alternatives and scenarios (e.g., alte.rnadve 
technologies and sites). 

DOE determined that providing cost-shared funding support for the proposed HCCP constitutes a 
major federal action that may significantly affect tbe quality of the human environment Therefore, DOE 
has prepared this EIS to assess the potential impacts on the human and natural environment of the 
proposed action and reasonable alternatives. Oak Ridge National Laboratory (ORNL) was selected to 
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assist DOE in the preparation of the EIS and supporting documents for the HCCP. ORNL has utillxd 
information provided by DOE, other federal agencies, the project participants and contractors. and others. 
In particular, Stone & Webster Engineering Corporation prepared an Environmental Jnformation Volume 
(EIV) for the pmject participants that ORNL has used as a basis to independently assess the issues and 
prepare the EIS. DOE is responsible for the scope and content of the EIS and supporting documents and 
has provided direction to ORNL and all participants, as appropriate, in the preparation of these 
documents. ‘Ihe EIS has been prepared in accordance with Sect. 102(2)(C) of NEPA, as implemented 
under regulations promulgated by the CEQ (40 CFR Parts 1X0-1508) and as provided in DOE 
regulations for compliance with NEPA (IO CFR Part 1021). 

A Notice of Intent (NOD to prepare the EIS and hold public scoping meetings was published by 
DOE in the FederalRegisrer on October 5, 1990 (55 FR 40912-40914). The NO1 invited comments and 
suggestions on the proposed scope of the EIS, including environmental issues and alternatives, and invited 
participation in the NJZPA process. ‘Ibe NO1 also was printed in the “Legal Notices” section of 

Anchorage and Fairbanks newspapers, and the NO1 and a DOE press release to armounce the scoping 
meetings were sent to 35 publications. radio stations, and television stations in Alaska. ‘lhe NO1 was sent 
to federal and state agencies, Native American corporations, and environmental groups for their 
information and comments on the proposed project. 

Publication of the NO1 initiated the EIS process with a public scoping period The scoping process 
involves soliciting public input to ensure that significant issues are identified early and properly studied, 
issues of little significance do not consume time and effort, the EIS is thorough and balanced, and delays 
occasioned by an inadequate EIS are avoided (40 CFR Part 1501.7). DOE held scoping meetings in 
Healy. Alaska, on October 22.1990; in Fairbanks, Alaska, on October 23, 1990; and in Anchorage, 
Alaska, on October 24, 1990. ‘lhe public was invited to provide oral comments at the scoping meetings 
and to submit additional comments in writing to DOE by the close of the EIS scoping period on 
November 5.1990. DOE received responses from 31 members of the public, interested groups, and 
federal, state, and local officials: 23 presented testimony and 8 submitted correspondence. The responses 
contained 111 scoping comments that assisted in identifying significant issues to be analysed in depth ln 
the EIS as well as those issues that are not significant or have been evaluated and dismissed from further 
consideration in the EIS. Following the scoping process, an ElS Implementation Plan (DOE 1991) was 
developed to define the scope and provide further guidance for preparing the EIS, and is available for 
public inspection ln the public reading rooms listed on the cover sheet. 

In response to the NOI. four federal agencies came forward to request cooperating agency status. 
‘Ibe U.S. Department of Agriculture, Rural Electrification Administration (REA) requested cooperating 
agency status in December 1990. DOE granted this stams in February 1991 because of REA’s 
jurisdiction over transmission and power purchases. The U.S. Deparmient of the Army, U.S. Army 
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Engineer District, Alaska [Corps of Engineers (COE)] requested cooperating agency stams in June 1991. 
DOE granted this status in August 1991 because of the agency’s permitting responsibilities for waters of 
the United States, including wetlands, under the Clean Water Act (CWA). lhe U.S. Department of 
Interior, National Park Service (NPS), Alaska Regional Office requested cooperating agency status in 
November 1990. DOE granted this status in December 1990 because of its expertise in air quality and 
visibility issues and because NPS is the Federal Land Manager (FLM) of DNPP. The U.S. Environmental 
Protection Agency (EPA), Region 10, requested cooperating agency status in November 1990. DOE 
granted his status in January 1991 because of EPA’s jurisdiction over the National Pollution Discharge 
Elimination System (NPDES) permit program under the CWA; oil spill prevention, control and 
countermeasure plans for oil storage facilities: and over the generation, transportation, storage, treatment, 
or disposal of hazardous waste. The responsibilities of these agencies are discussed further in Sects. 1.8 
and 7.2. 

A Notlce of Availabilitv (NOA) of the draft EIS was published by DOE in the Federal Register on 
November20,1992 (57 FR 54775~54777). The NOA announcedpubllc hearings on the draft EIS and 

invtted oml and wrltten comments and suggestions regarding the adequacy, accuracy, and completeness 
of the EIS. The NOA also was printed in the “Legal Noties” sect&t of Anchorage and Fairbanks 

newspapers and was sent to 35 publications, radio stations, and television stations in Alaska to assist in 

announcing the public hearings and comment period. The NOA was sent to federal and state agencies, 

Native American corporations, and environmental groups for their’ information and comments on the 

EIS. 

Publication of the NOA lnitlated thepubllc comment period that was originally scheduledfor 45 

days ending on Januaty 5,1993, but in response to several requests was extendedfor another 15 aiays 
until January 20,1993. DOE hehlpublic hearings on the draft EIS in Healy, Alaska, on December 7, 

1992; in Fairbanks, Ala-slut, on December 9,1992; and in Anchorage, Alaska, on December IO, 1992. 

The public was invited to provide oral comments at the public hearings and to submlt additional 

comments in wrltlng to DOE by the close of the public comment period Testimony was presented by 83 

people during the 3 public hearings, and DOE received correspondence from 82 members of the public, 

interested groups, andfedeml, state, and local officials. Altogether, 441 comments were received that 
assisted in improving the quality and usefulness of the EIS. All comments and corresponding responses 
by DOE are contained in Volume II of this final EIS. Where responses to comments have initiated 
changes that appear in the final EIS, they have been so noted in the comment response. 
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1.6 SCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT 

This section summatizes the issues considered during the preparation of this EIS. ‘Ihe issues listed 
in the first section of Table 1.61 are those initially proposed ln the NO1 for analysis and assessment in the 
EIS. All of these issues were also identified during public scoping. The issues listed in the second section 
of Table 1.6.1 are those identified as a result of testimony received during public scoping. Subsequently, 
further issues were identified by DOE and are listed hi part three of Table 1.6.1. 

Table 1.6.2 indicates the disposition of alternatives that have been identified for consideration in the. 
EIS. The alternatives developed to address the issues presented in Table 1.6.1 can be seen ln Table 1.6.3, 
wherein an alternative or mitigation measure has been developed to address a corresponding issue. All of 
the mitigation measures presented in Table 1.6.3 are discussed throughout Sect. 4 of the EIS and in 
Table 4.4.1 or discussed in Secl. 5.4. 

The most detailed analyses focus on the level of impacts expected to ah quality and visibility as a 
result of HCCP operation. Ofprimary concern is the potential for visibility impairment at DNPP. The 
potential for ice fog is also addressed. ‘Ihe EIS also fully examines potential impacts to the. quallty and 

Table 1.6.1. Issues identified for consideration in the environmental impact statement 

Issues identified in the Notice of Intent 

Air quality (including meteorology, ice fog. and potential 
visibility impairment at Denali National Park and Preserve) 

Surface water quality 
Gmundwatcr quality 
Waste management 
Ecological resources 
Noise 
Socioeconomic impacts 

Issues identified during public scoping 

Need for the project 
Floodplains and wetlands 
Threatened and endangered species 
Archeological and cultural resources 
Aesthetics 
Health and safety 

Further issues identified by U.S. Department of Energy 

Electromagnetic fields 
Regulatory compliance 
Fuel/resource availability 
Cumulative or long-tenn effects (following demonstration) . 
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Table 1.62. Alternatives considered to address issues anticipated to 
arise during construction and operation 

a) Alternatives considered 
Proposed project 
No-action alternative (including two reasonable 

foreseeable scenarios) 
Alternative site 

b) Alternatives beyond the scope of the environmental impact statement 
Delaying the project 
Reducing the size of the project 
Alternative technologies, such as natural gas, oil, solar 
and wind power, and other coal-fired technologies 

temperanue of water resources. Of special concern are the potential effects resulting from increased 
discharge of cooling water (water that is heated as a result of being used to cool the boiler) into the 
Nenana River. Potential impacts to residents that cross the frozen surface in vehicles dowmiver from the 
HCCP during winter are evaluated. Other areas with detailed analyses include gmundwater, ecological 
resources, waste management (including hazardous materials). and socioeconomic impacts. In the 
socioeconomics section, the EIS assesses the impacts of the project on local and regional economies, 
including population growth, employment and income, taxes, land use, industry, housing, public and 
community services, education, imnsportation, health care and human services, police and tire protection, 
parks and recreation, and utilities. 

The EIS also examines noise; regulatory compliance; wetlands and floodplains; threatened and 
endangered species; historical, archeological, and cultural resources; aesthetics; electromagnetic fields; 
health and safety; and fuel/resource availability. 

With regard to alternatives, one alternative site, located about 4 miles north-northwest of the 
proposed site, is evaluated in detail (see Sect. 2.2.2). No other altemative sites are capable of meeting 

the goals of the projectparticipant. The no-action alternative is discussed in me EIS. including two 
reasonably foreseeable scenarios that could result (see Sect. 2.2.1). Alternative technologies that are not 
coal based have been dismissed from further consideration (see Sect 2.2.3.1). and alternative coal 
technologies have already been evaluated as part of the first and second elements of the CCI Program’s 
overall strategy for compliance with NEPA (see Sect. 1.5). 

The EIS discusses potential impacts following the completion of the demonstration (see Sect. 5). 
Three scenarios are considered: (1) a successful demonstration followed by continuation of the project at 
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Table 1.63. Alternatives and mitigation measures developed (if necessary) to address the 
issues identified for consideration in the environmental impact statement (EIS) 

Issues considered in the EIS 
Alternatives and mitigation measures provided in EIS 

that address the issue 

Air quality, meteorology, visibility Alternative site 

Surface water resources 

Gmundwater 

Ecological resources 

Waste management 

Socioeconomic 

Noise 

Ploodplalns and wetlands 

Threatened and endangered species 

Historical/archeological/ 
cultural resources 

Aesthetics 

Electromagnetic fields 

Health and safety 

Sprinkler truck to spray mads/constmction areas 
Retrofit of Healy Unit No. 1 

Erosion control measures 
No biocides hi the once-through cooling water (Sect 4.1.5.2) 
Catchment basin for coal pile run-off (Sect. 4.1.3.2) 

Replace water supply (and thus quality) by pipeline or well 
modification if other users are adversely affected 

Catci-unent basin for coal pile run-off 
Silos for ash before removal for mine disposal (Sect. 4.1.10) 

Cross connection to minimize cold shock to fish 
No biocides will be used in the once-through 

cooling water (Sect. 4.1.5.2) 

Conventional coal-fired power plant (them will 
he 50% less ash to dispose of) 

Construction camp 

Silencers for intake of forced-draft fans 

Return laydown area to ongmal state (the 
laydown area may not be used at all) 

The proposed site will require that less land will 
be disturbed 

The site is located above the lOO-year floodplain (Sect. 4.1.6) 

Proposed site: no transmission lines need to be. 
built as they would at the alternative site 

Impact considered to be negligible (Sect. 4.1.5.3) 

Impact considered to be negligible (Sect. 4.1.7) 

Impact considered to be minor (Sect. 4.1.1) 

No change from baseline conditions (Sect. 4.1.11) 

Provide enough equipment for firefighters 
Provide medical/helicopter medivac services 
Safety training, audits, and enforcements of 

safety rules (Sect. 4.1.12) 
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Table 1.63 (continued) 

Issues considered in the EIS 

Regulatory compliance 

Alternatives and mitigation measures provided ln EIS 
that address the issue 

Tables listing the state and federal permits and National 
Environmental Policy Act (NEPA) documents (Sect. 7) 

Department of Energy NEPA mechanisms are 
in place to meet several regulatory 
requirements 

Other regulations will be complied with 

Fuel/resource availability 

Cumulativeilong-term effects 
following demonstration 

Sufficient resources are available (Sects. 2.1.6.1-2.1.6.4) 

All future projects are not sufficiently planned 
to assess impacts except one which was 
determined not to create significant cumulative 
impacts (Sect. 6) 

approximately the same power level using the same technologies: (2) a demonstration that falls to meet 
project objectives for ah emissions (the demonstration case discussed in Sect. 4). but attalns permitted 
levels for ah emissions, is otherwise successful, and continues to operate at permitted levels: and (3) an 
unsuccessful demonstration followed by conversion of the facility to a coal-tired power plant using 
conventional best available control technology, including low-NO, burners to bum pulverized coal, dry 
scrubbers utilizing lie for flue gas desulfurization, and a baghouse for particulate control. 

The need for electrical generation has been considered by me Alaska Public Utilities Commission 
as part of GVEA’s request for approval of a power sales agreement for me purchase of power from the 
proposed HCCF (see Sect 1.42). 

1.7 ASSUMPTIONS AND APPROACHES 

Several basic assumptions and approaches are made for this EIS and are summarised as follows: 
. The operating characteristics, including resource requirements and discharges, for the 

proposed HCCP are presented in Sect. 2 for the demonstration case, conservatively based 
on an 85% capacity factor (the capacity factor is expected to be approximately 65% during 
the demonstration). 
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. The corresponding operating characteristics for the existing Healy Unit No. 1 am presented 
in Sect. 2 based on a 90% capacity factor, which approximates historical operating 

conditions for Unit No. 1. 
. Except as otherwise noted, potential environmental effects of the proposed project are based 

on the operating characteristics presented in Sect. 2. 
. One major exception is that the air dispersion modellng assumes the demonstration case, but 

long-term effects are conservatively based on a 100% capacity factor for the HCCP and 
Unit No. 1. 

. Potential environmental impacts are assessed for the surrounding environment (beyond the 
facility boundary), with particular emphasis placed on potential impacts at DNPP. 

. Potential envimnmental impacts of the proposed project during construction and operation 
(during the demonstration) am assessed A separate section addresses potential impacts of 
commercial operation following completion of the demonsnation. 

1.8 ROLE OF COOPERATING AGENCIES 

CEQ NEPA regulations state that upon request of the lead agency (i.e., DOE), any other federal 
agency that has jurisdiction by law shall be a cooperating agency in the preparation of an EIS 
(40 CFR Parr 1501.6). ‘lhe regulations add that any other federal agency that has special expertise with 
respect to any environmental issue which should be addressed ln the EIS may be a cooperating agency 
upon request of the lead agency. Also, an agency may request the lead agency to designate it a 
cooperating agency. Agency cooperation early in the NEPA process is emphaslzed The role of a 
cooperating agency can vary from one of minimal review of an EIS to active participation in the scoping 
process and preparation of environmental analyses, including portions of the EIS germane to the agency’s 
area of expertise. 

The role of a cooperating agency differs from that of a permitting agency: the role of the latter is to 
perform assessments and make decisions regarding whether a proposed activity complies with regulatory 
requirements. However, in some cases a feo’eral agency may play the roles of both a cooperasing agency 
and a permining agency. AIDEA, not WE, is responsible for obtalnlng all mquired permits for the 
proposed HCCP (see Sect- 7). The agencies in the following sections have been designated as 
cooperating agencies for the HCCP EIS. Text in the following sections has been contributed by the 
cooperating agencies. 

1.8.1 U.S. Department of Agriculture, Rural Electrification Administration (REA) 
REA was granted cooperating agency status by DOE because GVEA, an REA borrower, would be 

participating in the HCCP for activities such as transmission, and power purchases. 
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REA has reviewed and commented on the preliminary draft EIS. After DOE has completed its 
environmental review process, PEA will consider the adoption of this document and then issue an 
independent determination as per REA Environmental Policies and Procedmes given in 7 CFR 
Part 1794.81. 

1.8.2 U.S. Department of the Army, U.S. Army Engineer District, Alaska (Corps of 
Engineers) 

The COE, which is both a permitting and a cooperating agency for the HCCP, exerts regulatory 
jurisdiction over waters of the United States, inchming wetlands, pursuant to Sect. 404 of the CWA of 
1972. For regulatory purposes, COE defines wetlands as those areas that are inundated or saturated by 
surface or groundwater at a frequency and duration sufficient to support, and under normal cimumstances 
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. The law 
requires that any individual proposing to discharge or pIace dredged or filt material into waters of the 
United States, including wetlands, must obtain a COE permit before conducting the work. As a part of 
the project evaluation, the COE is responsible for detemdning compliance with the EPA’s Sect. 404(b)(l) 
guidelines (as stated in 40 CFR Part 230). The COE is authorised to issue permits at the distrkt level in 
those cases in which ah substantive objections have been resolved to the satisfaction of the district 
engineer provided other portions of the evaluation are favorable. 

An evaluation and determination of compliance for the Sect 404(b)( 1) guidelines restrictions on 
discharges into wetlands “a special aquatic site” for permit application decisions is the sole responsibiity 
of the COE. The guidelines provide that no discharge of dredged or fill material shah be permitted that 
will cause or contribute to the significant degradation of the waters of the United States. Findings of 
significant degradation related to the proposed discharge shall be based upon appropriate factual 
determinations. Effects contributing to significant degradation are those sign&ant adverse effects on: 

. human health and welfare including municipal water supplies. plankton, fish, shell&h, wildlife, 
and special aquatic sites; 

l life smges of aquatic life and wildlife; 
l aquatic ecosystem diversity, productivity, and stability, an& 
. recreational, aesthetic, and economic values. 
In addition to the prohibition of permit!ing any discharge of till material that would lead to 

significant degradation, a “water dependency test” must also be passed. lbe water dependency test is 
more accurately an alternatives analysis that containa the double presumption against certain dischargea. 
No discharge wiLl be permitted if there is a practicable alternative to the discharge that would have less 
adverse impact on the aquatic ecosystem provided the alternative does not have other significant adverse 
environmental consequences. The first rebuttable presumption is stated at 40 CFR Port 230.10(a)(3): 
“Where the proposed activity associated with a discharge does not require siting whhin a special aquatic 
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site to achieve its basic purpose (Le., ‘water dependent’) practicable alternatives not involving special 
aquatic sites are presumed to be available unless clearly demonstrated otherwise.” The second rebuttable 
presumption is alao stated at 40 CPR Pari 230.10(a)(3): “Alternatives involving discharges into 
non-special aquatic sites are presumed to have less adverse impact on the aquatic ecosystem than 
discharges into special aquatic sites unless clearly demonstrated otherwise.” The preamble to the 
guidelines states that it is the applicant’s responsibility to rebut the presumption that mere is a less 
damaging nonwetland alternative. It is the COE’s responsibility to objectively evaluate the applicant’s 
rebuttal to ensure that it is reasonable and prudent. The Cog’s review includes the applicant’s selection 
criteria, alternatives rejected and reasons therefore, and sufficient pmject information for comparison with 
other apparent alternatives. 

All appropriate and practicable steps to mhiimiae potential impacts of the discharge on the aquatic 
ecosystem should be evaluated by the applicant Also, there may be other practicable alternatives (other 
sites) to the discharge as proposed, which would have less adverse impacts on the aquatic ecosystem. 
Therefore, the COE requires as a major part of the alternatives analysis that the applicant address why 
such alternatives as other sites, particularly upland sites, have not been deemed practicable for portions of 
this project. 

Practicable alternatives include, but are not liiited to the following: 
l Activities that do not involve a discharge of dredged or till material into waters (including 

wetlands) of the United States, and; 
l Discharges of dredged or fti material at other locations in waters of the United States. 
An alternative is practicable if it is available and capable of being done after taking into 

consideration cost, existing technology, and logistics in light of the overall project purposes. If it is 
otherwise a practicable alternative, an area not presently owned by the applicant that could masonably be 
obtained, utilized, expanded, or managed to fultill the basic purpose of the proposed activity may be 
considered 

1.83 U.S. Department of the Interior, National Park Service, Alaska Regional Office 
NPS was granted cooperating agency status by DOE because it exhibits special expertise with 

respect to air quality and visibility, and is charged under the CA4 with a consulting role during the 
permitting process. As a cooperating agency, NPS has reviewed and commented on the draft EIS. 

Additionally, NPS is the PLM of the nearby DNPP. DNPP is designated a CAA Class I area for 
Prevention of Significant Deterioration (PSD). The PLM has an affirmative responsibiity with the 
permitting agency to protect the air quality related values of lands within a Class I area. NPS has 
consulfed with the Alaska Department of Environmental Conservation (ADEC), the permitting agency, 
on the PSD permit. 
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1.8.4 U.S. Environmental Protection Agency, Region 10 
The EPA, which is both a permitting and a cooperating agency for the HCCP, administers the 

NPDES permit program under Sect. 402 of the CWA. NPDES permit appkatkns for the pmposed 
HCCP have been received by EPA. ‘lhe proposed HCCP is classified as an NPDES “new source” to 
which new source performance standards for Steam Electric Power Generating Facilities (40 CFR 
Part423.12) apply. 

Under Sect. 5 1 l(c)( 1) of the CWA, NPDES permit actions for new sources are subject to NEPA. 
EPA’s NEPA review pmcedures for the new source NPDES program are included in 40 Part CFR 6, 

Subpart F. EPA is a cooperating agency on the HCCP EIS to facilitate EPA compliance with NEPA and 
avoid duplication of effort in preparation of the EIS. As a cooperating agency EPA has reviewed and 
provided comments on overall EIS-related issues pertaining to the proposed HCCP. An EPA Record of 
Decision (ROD) will be prepared in conjunction with the final NPDES permit action. 

Other regulatory responsibiities of EPA with respect to the HCCP are indicated in Sect. 7.2 of 
this EIS. 
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2. THE PROPOSED ACTION AND ALTERNATIVES 

This section discusses the proposed action, the no-action alternative (including scenarios that are 

reasonably expected to result as a consequence of the no-action alternative), alternative sites, and 
alternatives dismissed from further consideration. 

2.1 PROPOSED ACTION 

The proposed action is to provide cost-shared federal funding support for the construction and 

operation of an integrated system of two clean coal technologies to be demonstrated in the HCCP, a new 

50-MW (nominal electrical output), coal-fired power generating facility proposed by AIDEA for Healy. 

Alaska. The purpose of the proposed action is to demonstrate the combined removal of SC&a, NO,, and 

PM using innovative combustion and flue gas cleanup technologies. The proposed action as described in 

the following sections is DOE’s preferred alternative. 

2.1.1 Project Location 
The HCCP would be located on the southern edge of the Interior Basin of Alaska, approximately 

80 miles southwest of Fairbanks and 250 miles north of Anchorage (Fig. 2.1.1). The facility is proposed 

to be built adjacent to the existing 25MW Healy Unit No. 1 conventional pulverized-coal unit owned and 

operated by GVEA in a rural setting along the east bank of the Nenana River, about 2.5 miles 

east-southeast of Healy (Fig. 2.1.2). Figure 2.1.3 is a topographic map mat displays the mountainous 

characterisdcs of the area, and Fig. 2.1.4 presents an artist’s conception of the HCCP superimposed on a 
photograph of Healy Unit No. 1 and its environs. Heaiy Unit No. 1 has been operating as a baseload 

power plant since November 1967 and has an expected operating life until at least 2007. ‘lhe facility 

presently employs 29 people. The 65acre site is located approximately 4 miles north of the nearest 

border of DNPP and 8 miles north of the entrance to DNPP. 

Healy can be reached throughout the year via the George Parks Highway (State Highway 3). It can 
also be reached by railroad and small plane. The Suntrana spur of the Alaska Railroad passes at the south 

border of the HCCP site.’ Access to the site is provided by the Suntrana spur and the Healy Spur 
Highway, which leads between Healy and Suntrana. Coal would be supplied from the UCM Poker Flats 
Mine and other reserves, located about 4 miles north of the proposed site, using the existing haulroad 

between the mine and the site. 
The HCCP site would be classified for land use as an industrial site. The majority of the site has 

sustained surface alteration from the construction and operation of the existing Healy Unit No. 1 
coal-fined generating plant, support buildings, coal storage areas, ash ponds, roads. electric substation. and 
transmission lines. 
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2.1.2 Technology Description 
The HCCP proposed by AIDEA would incorporate an Innovative power plant design that features 

integration of advanced combustors and a heat recovery system coupled with both high- and 

low-temperature emission control processes. The technologies would be dependent on each other as part 

of the integrated system. Figure 2.1.5 depicts an artist’s conception of key components in the integrated 

HCCP system. Figure 2.1.6 is a mass balance flow diagram that depicts the major components of the 

HCCP. 
The combustion technology to be demonstrated is TRW’s entrained combustion system with 

liiestone injection to capture SO2 in the flue gas. The heart of the system consists of twin all-metal 

combustors connected by short ducts to the boiler. First-stage precombustors bum about ‘25% of the coal, 
and exhaust gas from the precombustors is mixed with intake air to preheat the main (or slagging-stage) 

combustors that bum the mmaInlng 75% of the coal. As the coal bums, molten slag collects on the walls 

of the combustots and flows toward openings in the bottom of the main combustors where it falls Into 

water-lilled slag tanks. ‘The slagging combustors decline slightly from horizontal to aid in the flow of the 

molten slag. Some slag solidifies on the water-cooled surfaces and serves to insulate and protect the metal 

walls from erosion and excessive temperatures. The main combustion sections operate at a slight air 
deficiency to reduce the amount of NO, produced. In the boiler, combustion products mix with additional 

air to complete the combustion reactions. ‘Ibe combustors are coupled with a specisJly designed boiler 
thaw in addition to its heat recovery function, produces low NO, levels, functions as a limestone calciner, 

and accomplishes first-stage SOa removal. Therefore, flue gas from combustion is expected to contain 

lower concentrations of Sq and NO, than flue gas from conventional combustion. 

The postcombustion technology to be integrated with the advanced combustion system is the Joy 

spray dryer absorber for a second stage of S& removal and particulate removal. ‘Ihe flue gas would mix 
with an atomized spray that Includes activated lime from the limestone injection during combustion, 

resulting in additional chemical reactions to remove Sq and PM. A baghouse provides further capture of 
PM and S& before the flue gas exits through the stack A portion of the lime collected by the spray dryer 

and the baghouse would be recycled to the spray dryer and used for SO2 removal, thereby increasing Sq 

removal efficiency while reducing solid waste. 
The integrated process is expected to demonstrate at least 90% SOs removal resulting in emissions 

of no more than 0.043 lb/MBtu of heat input to the combustion process, NOX emissions of no more than 

0.2 lb/MBtu, PMte (particulate matter <lo pm, inhalable particulate matter) emissions of no more than 

0.015 lb/MBtu, and at least 99.5% combustion efficiency. It is anticipated that at least 20% of the total 
available sulfur in the flue gas would be captured in the combustion process and at least 70% in the flue 
gas desulfurization system. Of the total ash generated, 60-90% would be removed from the combustors 

as slag and from me boiler hoppers as bottom ash. Most of the remaining ash would be removed ln the 
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Fig. 2.1.5. Artist’s conception of key components in the integrated Healy Clean Coal 
Project system. 
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baghouse. The integrated process is suitable for repowering existing facilities or for new facilities. If 

successfully demonstrated, it would provide an alternative technology to conventional pulverized-coal 

boilers with conventional flue gas desulfurization controls, while lowering overall operating costs and 
reducing the volume of solid waste generated by conventional technology in current use. Further details 

regarding the technologies, including preliminary testing results, can be found in Appendix F. 

2.1.3 Project Description 
The following section describes the proposed HCCP and &cusses the midgatin agreementfor 

the retrojit of Healy Unit No. 1. 

2.1.3.1 HCCP Description 

The HCCP would incorporate the technologies described in Sect. 2.1.2 into the new 50-MW 

(nominal electrical output), coal-fired power generating facility. The HCCP would be fueled with 
low-sulfur coat from the UCM Poker Flats open-pit mine, located about 4 miles north of the proposed site. 

Run-of-mine UCM coal (coal that is currently used at Healy Unit No. 1) and waste coal would be the 

primary fuels. Waste coal is either low-grade coal or overburden- or underburden-contaminated coal 

(uncovered during mining for run-of-mine coal) that normally remains at the mine. These coals would be 

transported from the mine to the HCCP by mine trucks using the existing haulroad and dumped into 

separate storage piles. Approximately equal amounts of run-of-mine coal and waste coal would be 

blended using mobile equipment. An analysis of the composition of typical run-of-mine coal, waste coal, 

and blended coal for the HCCP (as is expected to be received at the HCCP site) is shown in Table 2.1.1. 
The carbon content and, consequently, the heating value are greater for the run-of-mine coal, while the 

waste coal contains much more ash. During the l-year demonstration, short duration tests with other 
Alaskan coals are expected as these coats are identified and made available to the HCCP. UC&f is 

responsible for delivering all coal sources to their appropriate coal pile(s). KM’s title for the coal 

transfers to the HCCP operator upon delivery to the coal pile. The HCCP operator is responsible for 

crushing and blending. Coal pile runoff, if any, will be monitored by the HCCP operator. The HCCP 

operator is responsible for the quality of the wastewater discharge from the coal pile. 

The blended coal would first be crushed to pieces having a maxhnum diameter of 0.75 in. ‘the 

existing Healy Unit No. 1 coal handling system includes two coal crushers with a capacity of 100 tons/h, 
eachproviding sufficient capacity to support the additional requirements of approximately 4.5 tons/b 
mulling from HCCP operation. From the crushers, the coal would be fed onto a feed conveyor and then 
to a diverter chute mat would transfer the coat to a series of new belt conveyors to transport the coat to the 
HCCP coal silos. Coal would be removed from the bottom of the silos and taken to the pulverizers and 
combustots via the coal feed system. 
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Table 2.1.1. Analysis of the composition of fypid run-of-mine coal, waste coal, and 
blended coal for the Healy Clean Coal Project (HCCP) 

(as is expected to be received at the HCCP site) 

Heating value (But/lb) 

AoaIysis (percent by 
weight) 

Typitxt run-of-mine coal 

7815 

Typimlblemied 
performance wal 

6960 

Typiwl waste coal 

6105 

Moisture 26 25 24 
Carbon 46 41 36 
HNwa 3.5 3.1 2.7 
Nitrogen 0.6 05 0.5 
SUltiU 0.17 0.15 0.13 
Ash 8 17 25 
Oxygen 16 14 12 
Chlorine 0.03 0.03 0.02 

Total 106 100 100 
Source: Usitdli Coal Mine. k-2. 

The coal would he injected into the HCCP combustors, and the heated ah from the coal’s 

combustion would heat the water in the boiler. The boiir would generate steam to drive the 
turbine-generator. The turbine-generator, in turn, would convert the energy in the h&h-temperature 

(95O’F). high-pressure [1250 pounds per square inch (psi)] steam to electrical energy. The HCB 

generator would be connected to the 138kilovolt (kv) electrical transmission line (the Anchorage-Healy 

portion of the Anchorage-Fairbanks Transmission Inteltie) through an extension of the existing substation 

located on the Healy Unit No. 1 site. 

As with any process involvmg the conversion of thermal energy to electrical energy, waste heat 

must be ejected. In the HCCF’, water is proposed to be drawn from the Nenana River into the condenser 

(located in the turbii building) through an underground cooling water intake pipe. As the cool river 
water passes through the condenser, it would absorb heat from the turbii exhaust steam and condense the 
steam into water, which then would be recycled to the boiler. The warmed river water would be mturned 
from the wndenser back to the Nenana giver through a second undergmund cooling water discharge pipe. 

A diagram of the HCCP along with the existing Heaty Unit No. 1 is shown in Fig. 2.1.7. and a 

layout of the plant is shown in Fig. 2.1.8. ‘lhe major HCCP equipment and buildings, as identified in 
Fig. 2.1.7, and their functions follow. The number preceding each listed item corresponds to its location 

inFig. 2.1.1. 
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Fig. 2.1.7. Diagram of the Healy Clean Coal Project and the existing Healy Unit No. 1. 
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1. 

2. 

3. 

4. 

5. 

Trunsfmmer. ‘Ihe HCCP main power transformer would transform electrical energy from 

the generator to a higher voltage for transmission via a new 3COft long overhead line to a 

proposed extension of the existing substation and subsequent distribution to Fairbanks or 

Anchorage. 
Turbine building. The. turbii building would contain the turbine-generator, condenser, 

boiler feed pumps, and other equipment required to convert the high-pressure, 
high-temperature steam energy into electrical energy. The taller building (2a) next to the 

turbine building would be the auxiliary bay that houses the boiler feedwater heaters and 

other plant auxiliary equipment. The boiier feedwater heaters use steam extracted from 

different stages of the turbine to preheat the feedwater to the boiier. 

Boiler building. ‘Ihe tallest building, located next to the turbii building auxiliary bay, 

would be the boiier building that contains the boiler and associated advanced coal 

combustion equipment. The high-pressure, high-temperature steam generated in the boiler 
would flow to the turbme and then, after releasing its energy to genemte electricity, would 
be condensed and returned to the boiler as feedwater to be reboiled and superheated in the 

boiler, thus completing the steam cycle. 

Spray dryer absorber building. The combustion gases (5ue gas) would flow fmm the 

boiier building to the next building, which houses the spray dryer absorber. ‘Ihe spray dryer 

absorber would remove SOZ from the flue gas. 

Baghouse. The flue gas would flow from the spray dryer absorber to the baghouse. The 

baghouse would remove PM from the flue gas before exhausting to the 3 1%ft stack (6). 

2.1.3.2 Mitigation Agreement for the Retrofit of Healy Unit No. 1 

Iti response w NPS concerns that increased emtssions from the combined operation of Unit No. 1 

and the HCCP wouhi adversely affect DNPP (Le., &gradation of air qua&y and vi&@, including 
regional haze), DOE facilitated negotiations between the projectpardctpant team (AIDEA and GVEA) 

and DOI. These negotiadons were successfully concluded and a Memorandum of Agreement (Appends 

I) was signed by DOI, DOE, AIDEA, and GVEA on November 9,1993, to ensure the protecdon of 

DNPP’s resources from potential adverse air pollution impacts attribuhzble to the HCCP and Unit No. 1. 

The cornerstone of the Memorandum of Agreement is the planned retrojit of Unit No. 1 to reduce 
emissions of NO, and SOs. For NO, control, the Agreement calls for Unit No. 1 to be retrojitted with 

low-NO, burners with overfve air (iftechnologicallyfeasible) after the shut-up of the HCCP. GVEA 
has agreed to reduce Unit No. I NO, emissions by approximately SO%, from 848 wns per year W 

429 tons per year. The Agreement also requires that SO2 emissions from Unit No. 1 be reduced by 25%. 
from 630 tons per year to 472 tons per year, using duct injecdon of sorbent (e.g., fbash-cakined material 
or lime). In a&Won, GVEA has agreed to implement admtntstrative controls (reduce Unit No. 1 
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output) to protect DNPP from observed plume or haze bnpacts. Furthemwre, Section N of the 

procedures for impkmenting the Agreement provides for the renegotktian of the Agreement if vistbtli~ 

impacts occur more than 10 times during any six-month period In atbihion, two years af&r start-up of 

the HCCP and as otherwise agreed, GVEA and the DNPP superintenaimt would meet to evahmte these 

procedures and aYscuss aaXttonaI reasonabk measures, if necemuy, fo pmtect air qua&v rekted 
values of DNPP, inckding measures applicable to ice andior steam plumes. 

If the HCCP demonstradon kchnology operates as expected, combined NO, and SO2 emissions 

from the Healy site would increase by only about &%, from 1478 tons per year to 1602 tons per year, 

even though ekctrical generation would increase from the extsttng 25 MW to 75 MWfor the two units. 

If the HCCP &monstration f& to meetpmject objectives for atr emisskns, but attains kvels allowed 

by the permit issued by ADEC but chalknged by DOI, then the combined emissians from the Healy site 

would be capped under the Agreement at 2160 tons per year (Le., 1439 and 721 tons per year of NO, 

and SOa , respectively), about 46% over the emkskns for the existing Healy site. Thts is 576 tons per 
year less than the combined maximum allowable emtsstons for the site under the permit DOI had 

chalknged without mtttgation of Unit No. 1. 
The Agreement requires that the permit to operate issued by the ADEC rejkct the new reducdons 

in emissions from Unit No. I. Furthermore, the Agreement establishes that if the HCCP successful& 

attatns the low kvel of emisskns expectedfor the &monstiudon case, then GVEA would request that 

ADEC reduce SOs and NO, en&&n limtts in the HCCP’s permit to operate to match achkved 
emission levels. The Agreement ako requires GVEA to reduce combined emisstons from the she to the 

existing Unit No. I emissions, immedktely upon noripcation by either NPS or ADEC that a NO, or 
other pollutant pluma, or a @fate or other pollutant haze, is vistbk inside DNPP. The Agreement states 

that DOI shalt witha.raw its request to the ADEC to reconstder the issuance of #us permit to operate, and 

that the midgadon terms and conditions of the Agreement shag be incorporated tnto and become 

enforceabk requirements in the penait which allows the HCCP and Unit No. I to opemte. An analysts 

of changes in potential impacts resuldng from retmj3tting Unit No. I is presented in SecL 5.46. 

2.1.4 Healy Clean Coal Project Construction 
Constmction of the HCCP would involve the following overlapping phases (with approximate 

durations in parentheses): 
. site preparation (2 months); 
. preparation of construction storage, laydown, and fabrication areas (2 months); 
. construction of temporary facilities (2 months): 
. coocrete foundation installation (3 months): 
. underground piping and electrical installation (3 months); 
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. structural steel erection (4 months); 

. major equipment and main building erection (IO months); 

. piping, electrical, and instrumentation installation (5 months); 

. stalt-up and testing (5 months); and 

. removal of temporary facilities (1 month). 

As part of its annual plant maintenance and infrastructure improvement program, GVEA removed 

ash during 1993 from the area where HCB construction activities involving storage, laydown. and 

fabrication would take place. This activity wus advantageous to the proposed HCCF, but wus not a part of 

the HCCF construction program. DOE will cot provide construction funding for HCCF facilities before a 

ROD is issued for the EIS that supports the proposed action. 

Following a ROD supporting the proposed action, construction of permanent facilities is scheduled 

to begin in April I994 and continue through about mid-November 1994. depending upon weather 

conditions. Severe weather conditions in Alaska would prevent continuing construction activities during 

winter 19944995. Constnxtion of the HCCF would resume in the spring of 1995 and continue without 

hrterruption until completion of the HCCF in late 1996. 

After a l-year demonstration and testing period during 1997, commercial operation of the HCCF is 
anticipated to begin in 1998. 

The peak labor force of construction personnel is anticipated to be 300 workers during 1995 and 

early 1996. The average work force during the construction effort is expected to be approximately 

200 workers. A construction camp would be erected to house up to 90% of the peak work force 

(270 workers). 

Site cleating. grading. and surfacing would be confined to those areas to be built upon or used 

during construction. Site cleating would be conducted on an “as-needed basis,” and individual 

constntction areas would be cleared only as required to support construction start-up. 

2.1.5 Level of Healy Clean Coal Project Operation 
The HCCF is plarmed as a baseload power plant operating 24 hours a day and would be operated by 

some of the same staff that operates the existing Healy Unit No. 1. The HCCF would operate using two 

12-h workshifts; maintenance personnel would work four 10-h days. 
HCCF operation at the .50-MW level would progressively increase fmm 65% of the time during the 

first year (because of extended periods of downtime for adjustments and maintenance) to 80% during the 
second year to 85% for years 3 through at least 25. The expected operating life of the HCCF is in excess 
of 40 years. 
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2.1.6 Resource Requirements 

This section discusses me resource requirements for the proposed HCCP. Operadng 

characteristics, including resource requirements, during the demonstration am presented in Table 2.1.2. 

Material flow diagrams that depict the resource requirements and discharges are displayed in Fig. 2.1.6 

for the short-term maximum rate during the demonstration, and h-t Fig. 2.1.9 for the long-term rate. based 

on an 85% capacity factor. 

2.1.6.1 Land Area Requirements 
Construction 

Land requirements for construction include equipment/material laydown and temporary storage 

areas, areas for assembly of site-fabricated components, constmction equipment access areas, and an area 

for temporary facilities to be used by the construction work force (i.e., offices and sanitary facilities). It is 

anticipated that most of these land areas would be restricted to the existing Healy 65-acre site. One 

possible exception is a 2-acre site between the Healy Spur Highway and the Suntrana Spur of the Alaska 

Railroad that may be used for laydown and storage during construction. 
A tempxary construction camp would be established to house the peak work force. ‘Ihe proposed 

location for the construction camp is immediately east of the Healy Spur Highway on pmperty owned by 

the Alaska Railroad about 0.5 mile northwest of the HCCR proposed site. (Fig. 2.1.2). lhe. camp would 
require approximately 6 acres at the site, which is disturbed from past use as a gravel quarry. 

Operation 

The land required for HCCP operation would be restricted to Ihe existing Healy 65-acn site. 

2.1.6.2 Water Requirements 
Construction 

Water would be used duting HCCP consttuction for various purposes including personal 
consumption and sanitation, concrete formulation, equipment washdown, general cleaning, and dust 

suppression. It is anticipated that all water used during construction would be supplied from a new well 
located adjacentto Healy Unit No. 1. If the well supply is not adequate for all uses, water for equipment 

washdown, general cleaning, and dust suppression would be supplied from the Nenana River. 

Operation 

Water for plant operation would be supplied both from the Nenana River and from a new welL 
Cooling water would be obtained directly fmm the Nenana River. ‘Ihe estimated amount of water 
required for once-through condenser cooling would be approximately 28,CHXl gallons per minute (gal/mm) 

(12,500 x lo6 gal/year), about 10% of the Nenana River flow during the winter and less than 1% of the. 
flow during the summer. Service water, potable water, process water for generating steam, and other 
HCCP high-quality water needs would be obtaIned fmm the well Water for bottom ash quenching and 
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Table Z.lJ. Operating characteristics for the existing Healg Unit No. 1 
and the proposed Healy Clean Coal Project (HCCP) 

operating 
characteristics 

Existing 
Healy Unit 

No. lb 
FlUpOSed Both 

HCClr units 

Capacity, hfW 
Capacity factor, %d 
Power production, MWh/year 
Size of site, acres 

Coal consumption, tons/year 
Liiestone consumption, tons/year 
Water consumption 

Cooling water, 106 gal/year 
Wastewater, 106 gal/year 
Process water, lo6 gal/yeaf 

Air emissions 
Sulfur dioxide, tons/year 
Nitrogen oxides, tons/year 
Particulate matter, tons/year 
Carbon monoxide, tons/year 
Carbon dioxide, tons/year 

Effluents 
Wastewater discharges, 10’ gal/year 
Cooling water, 106 gal/year 
Winter temperature rise above ambient 

(30 ft downstream from HCCP outfall), “P 

Solid waste 
Slag/Bottom ash, tons/year 
Ply ash, tons/year 
Scrubber waste, tons/year 

25 50 
90 85 
196,300 385,800 
65 65 

174300 344,600 
0 5,600 

75 

582,100 
65 

518900 
5,600 

6,150 12,500 18,650 
0 40 40 
154 127 281 

561 103 670 
7636 480 1,243 
22” 36 58 
51’ 480 531 
288308 511,600 799900 

0 
6,150 

87 
12,500 

9.3 

45,750 
11,450 
5,550 

87 
18,650 

5 

1,550 
13,950 
0 

14.3 

47,300 
25,400 
5,550 

‘Values presented do not reJl.ect the Midgalion Agrwmeni diwnssed in Seci t.l.3.2. See T&e 5.4.1. 
‘Bawd on o 9O?b capacity factor? which oppmximoics histori operating condiikwts for Unit No. 1. 
‘Based on the demonsrrorion case with on 85% capor@ fackw. 
‘Cqxuity factor ti the ratio of the energy output during o period of time to the anegy that vouki have been 

produced ytha equipment hod oparoted ot iu m&mum power during thot period. 
‘Process water consumption includes voter consumed by the BCCP process and voter discharged w sopor. 
IBased on 90% of proposed pennitkd em&ions of 630 Wnslyenr. Present pemdhkd emissions ore 870 tonrlywr. 

Acarol em&ions ore uncertain, but ore expected to be kw tbon proposed pennbVed emissions. 
‘Bored on octwl emissions. Permiaed enrirsions ore 2300 tons/rear. 
‘Bawd on o&u1 emissions. Parmiacd emissions ore 161 tons/yew. 
‘Bowi on oztiol emiwionc. Emkioos ore not subject to permit limitodons. 
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conveying would also be obtained from the well unless the well would not produce an adequate volume, 

at which time Nenana River water would be used. The estimated total plant water usage (other than for 

condenser cooling) would vary from flow rates of 85 gal/mm for steady-state operation upward to 

200 gal/mm at other times such as during restarts, periodic plant washdowns. and fire system drills. The 

estimated total annual HCCP water requirement based upon a mean usage of 100 gal/mm would be 

161 acre-ft. 

2.1.6.3 Fuel Requirements 

The HCCP would be fueled with coal from the UCM Poker Plats Mine. Run-of-mine UCM coal 

(coal that is currently used at Healy Unit No. 1) blended with waste coal would be the primary fuel. Short 

duration tests during the l-year demonstration with other Alaskan coals ate expected as these coals are 
identified and made available to the HCCP. At full load conditions using the blended coal. the HCCP 

would require about 15 nuckloads of coal per day from the UCM mine (1100 tons/d). Based on the 85% 
capacity factor, average annual coal consumption would be approximately 345,000 tons. 

2.1.6.4 Construction and Other Materials 

Locally obtained construction materials would include crushed stone, sand, and lumber for the 

HCCP and temporary structures such as enclosures, forming, and scaffolding. It is estimated that about 

8OCOyd of concrete would be required to construct the HCCP. 

Annual consumption of limestone, injected to capture S& in the HCCP’s flue gas, would be 

approximately 5600 tons. The HCCP would require pulverised limestone. Because no mining 

opemtions fhatproducepulverized limestone arepresently operating in Alasha, pulverised limestone 

would be received by the HCCPfmm the contiguous 48 slates duting the &monstWtion. The 
incremental oWurba.nce of land in the conttguous 48 states resuhing fmm limestone mining for the 
HCCP is expected to be slight. Similarly, incremental amounts of windblown dust and emissions fmm 

limestone removal equtpment are expected to be mtnor. 

The limestone pulverizing facihties in the contiguous 48 states would have extensive dust contml 

and containment equipment such as cyclones or baghouse systems wtth monitors to ensure that 
emissions of particulate matter are mintmized. The pulverised hmestone would be conveyed vta a 

pneumatic system (using a vacuum of ah) to large enclosed smmge silos until ready for shipment. At 

_- , . . 

enclosed cottrainers (sized to be transported by tractor-trailer trucks or raihvadjhatbed cars). Dust 
collectors and negative-pressure air ducts m minimtze pa&x&ate emisstons would be important 
components of the tmnsfer system. 
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The HCCP would require about four containers per week The sealed containers wouki be 

transported to barge-loading faclhties by truck or raiI, shipped to Anchorage by barge, and transported 

to Healy by truck or rail The incremental emissions associated with the vehicles used to ttunsport the 

limestone are expected to be minor. In the event of a transportation accident involving limestone, 

consequences to the environment also would be minor. 

Upon arrival in Healy, the hmestone would be tmnsfetredfmm each container to the HCCP 

storage silo using a pneumatic system that would be hooked directly from the sibs to the container. The 

HCCP storage silo would be equipped with a dust collecmr to allow for venthtg. 

A &cislon on a source of limestone during commercial operation would be maa% foIIowing the 

demonstration; limestone ls expected to be obtainedfrom a source within Alaska because limestone 

formations are avallable, and needed equipment would be installed at the source to accommodate 
commercial operation of the HCCP. One potendal source is an existing mine located ln Cantwell, 

about 30 miles south of the HCCPpmposed site. Another potential source is an inactive mine located 

about 150 miles north of HeaIy, between Fairbanks and Livengood Other soarces within AIaska also 

are possible. If the demonstranon ls succes@l, a pulverlzer ls expected to be installed at the selected 

Alaska mining location to meet the HCCP’s requirement. If the &monstradon is unsuccessj?& the 

HCCP would be converted to a facihty with dry scrubbers using lime rather than pulverised limestone. 

The same sources could be used to obtain the lime if a kiln were installed to convert the limestone to 

lime. 

Salient characteristics of limestone mining, pulverlzatkm, transport, and transfer during 
commercial operation are expected to be almost hhuuical to those described above for the demonst%uion 

with the exception that an Alaskan source would be used, pulverlNon equipment would be purchased, 

and the llmesume would be shipped a shorter distance and require transport by truck alone. About IO 

to 20 truck loads per week (using smaIIer trucks) woubi be required The same rype of emission con@01 
systems wouId be used duting pulverlmtion, transport, and tmnsfer. Because impacts associated with 

the HCCP’s use of limestone are expected to be nearly neghgible, they am not considered further. 

2.1.7 Discharges and Wastes 
This section discusses discharges and wastes for the proposed HCCP. Table 2.1.2 include-s a 

summary of discharges and wastes. 

2.1.7.1 Air Emissions 
During the demonstration, air emissions from the HCCP would include approximately 

103 tons/year of S&, 480 tons/year of NO,. 36 tons/year of PM,& and 480 tons/year of carbon monoxide 

(CO) (based on an 85% capacity factor). The 85% capacity factor, expected for HCCP operation during 

years 3 through 25. is used as an upper bound for the demonstration (in which the capacity factor is 
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expected to be 65% due to extended periods of downtime for adjustments and maintenance). Estimates of 

air emissions ate based on the following assumptions. Sulfin dioxide emissions am based on a 90% SO* 

removal rate by the HCCP (resulting in emissions of 0.043 lb/MBtu of heat input to the combustion 

pmcess), from a blended coal (using equal amounts of run-of-mine coal and waste coal) containing 0.15% 

sulfur and 6960 Btwlb. NO, and PM10 emissions are based on 0.2 and 0.015 lb, respectively, per million 

Btu of heat input to the combustion process. Section 5 includes a discussion of emissions associated with 

the scenario in which the HCCP fails to meet these pmject objectives for air emissions, but attains 

permitted levels. Trace emissions of other pol.lutanta include beryllium, sulfuric acid mist. mercury, 

hydrochloric acid, hydrofluoric acid, benzene, arsenic, and various beary me&&. 

The HCCP would emit about 512,ooO tons/year of carbon dioxide (CO& While C0.s is not 

considered an ah pollutant, it is a contributor to the “greenhouse effect” that is suspected to cause global 

warming and climate change (Mitchell 1989). 

2.1.7.2 Liquid Discharges 
Condenser Cooling Water 

The estimated amount of water required for once-through condenser cooling would be 

approximately 28,ooO gal&in (12,500 x IO6 gal/year). The water would be pumped from the Nenana 

River, through the turbine condenser, and returned untreated to the Nenana River. 

Chlorine or other biocides wouldnot be used for the once-through condenser cooling water system. 

Unit No. 1 has never experienced biofouhng of the once-through cooling system. The Nenana River is a 
glacial-fed river, low in biological activity and high in glacial silt. The large volumes of water andglacial 

silt passing through the system continuously scour the enthe system of potential biological growth. 

Consequently, no growth has ever occurred in the once-through cooling system of Unit No. 1. 

Wastewater Streams 

The wastewater meatment system would process waste streams to remove suspended solids, oil, and 

grease and tn adjust PH. All wastewater not used for flue gas desulfurixation, fly ash wetdown, or slag 
ash quenching and conveying would be sent to the wastewater treatment system. Wastewater associated 
with the. residual slag moisture and fly ash dust control would be transported by truck with the slag and fly 
aah to the UCM Poker Plats Mine.. The plan of treatment for each of the wasmwater streams is described 
in the following paragraphs. 

Boiler blowdown. All or most of the boiler blowdown stream (which removes impurities that have 
settled to the bottom of the boiier) would be used in the flue gas desulfurization system and thus would be 

evaporated and discharged to the atmosphere through the flue gas stack. hfurfmwn boiler blowdown has 

been esfimated at abow 40 galhnin. Any surplus blowdown that may result during peak flow conditions, 
such as during start-ups, would be pumped to the wastewater treatment system and mixed with other 
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wastewater streams for adjustment to a pH between 6.5 and 8.5. ‘Ihe resulting combined wastewater 

stream would be treated for suspended solids removal and discharged into the Nenana River. No 

chemicals would be used for boiler blowdown. However, the chemicals added to the boiler water to 

fluidixe solids would typically be sodium phosphate, sodium sulfite. and morphohms. 

Demineralixer regenerant wastewater. Demineralixer regenemnt wastewater would be 

neutmlized to adjust pH to between 6.5 and 8.5. Most or all of the estimated 21 gal/nun of the oe&alixed 
stream would be used in the flue gas desulfuriaation process. Any sutplus neutrahxed regenerant 

wastewater that may result during peak flow conditions would be pumped to the wastewater treatment 

system and mixed with the other wastewater streams for adjustment to a pH between 6.5 and 8.5. The 

combined wastewater stream would be treated for suspemkd solids removal and discharged into the 

Nenana River. 

Floor and equipment drain wastewaters plant floor drain and equipment dram water would be 

collected in the plant floor sumps and pumped to an oil/water separator. The resulting oil- and grease-fme 

water would be mixed with other wastewater streams in the wastewater treatment system for adjustment 

to a pH between 6.5 and 8.5. ‘the combii wastewater stream would be treated for suspended solids 
removal and discharged into the Nenana River. 

Coal pile runoff. ‘Ibe ground surface of the coal pile storage ama would be graded to direct coal 

pile runoff waters to a new unlined catchment pond sized to store quantities of runoff water equal to the 

historical recorded amount experienced for a IO-year, 24-h precipitation event (approximately 2 in.). In 

a&Won, Healy Unit No. 1 bottom ash would be sluiced to the pond when the HCCP is not operating. 

Overflow from this pond is not expected. However, if overflow should occur, such water would be 

caught in an unlh~ed emergency ove@Tow pond between the Healy Spur Highway and the Alaska Raihoad 

Sun&ma Spur. No discharge of coal pile runoff to the Nenana River would occur. 
Metal cleaning wastes. Metal cleaning wastes such as those. resulting fmm cleaning the boiler and 

associated equipment would be generated infrequently and in mlatively small quantities during planned 
shutdown periods Because of the chemical nature of the cleaning fluids and resulting wastea, tk metal 

cleaning wastes would be collected in appropriate containers and b’anqwrted off-site by a wntractor for 

disposal at an approved landtill in accordance with federal, state, and local regulations (location has not 

yet been identified). 
Discharge rates. The effluent that would be discharged into the Nenana River is made up of a 

combination of previously described wastewater streams. The total effluent to be discharged into the river 
is estimated to be approximately 75 galjmin under normal operating wnditions and about 102 gal/mm 
under peak conditions. 

In addition to the discharge of wastewater effluent into the Nenana River, various wastewater 

streams would be disposed of to the plant septic system, to the atmosphere, and with wet solid residues. It 
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is estimated that the potable water system would generate about 1 gaMnin of sanitary wastewater during 

normal operations. The sanitary wastewater would be discharged into the existing septic and leach field 

system. Wastewater that would be discharged to the atmosphere by evaporation consists of water from 

the boiler blowdown flash tank; the flue gas desulfurization system; the slag ash quenching and conveying 
system: the coat pile runoff catchment pond; and to a very minor extent, from open sumps, tanks, and 

washdown surfaces. ‘the estimated average total evaporation ram from all of the described sources would 

be approximately 13 gal/mm Wastewater that would be disposed of with wet solid residues includes the 

residual moisture in the waste bottom slag ash and the flue gas desulfmimtion (FGD) slurry, and the 

water sprayed on the dry fly ash for dust controt The average total disposal of water to these solid wastes 

is estimated to be about 85 to 90 gal/min. Approximately 80 gal/min of thfs disposul to solid wastes would 

be from water of hydration (water lost via chemical reaction) and absorbed water in the FGD slurry. None 

of the wastewaters from fly ash, bottom ash, and FGD slurry ore expected to enter the Nenana River. 

2.1.7.3 Solid Wastes 

The HCCP would be expected to produce about 80% of the total aah as slag and bottom ash 

(45,770 tons/year), which would be transported to a storage silo. The remaining ash (11.445 tons/year) 

would be collected as fly ash in the flue gas desulfuri.zation system and conveyed to another storage silo. 

The ash would be removed periodically from the silos and hauled by truck for disposal in the UCM 

open-pit mine. ‘The annual rate of ash disposal is discussed in Sect 4.1.10. 

2.1.7.4 Toxic and Hazardous Materials 

Several materials considered toxic or hazardous would be required for the HCCF’. Contractors 

would transport the chemicals by truck to the HCCP. All chemicals would be properly lab&d and stored 

according to local fire codes and Ckcupational Safety and Health Administration (OSHA) mquirements. 

An approved spill plan would be prepared which would specify stomge location, clean-up methods, 

training, and inspection procedures. 

Concentrated sulfuric acid (HaSOd) would be used for regeneration of the ion exchange 

demineralizers. The estimated annual use would be approximately 6 tons (840 gal). A new lOOO-gal bulk 
storage tank would be provided to store the concentrated sulfuric acid This tank would be filled 

approximately once per year. The bulk tank would be installed over a sump area large enough to enclose 
the contents of the bulk tank plus 10%. Any Large spills, including a spill resulting from tank rupture, 

would be neutralimd immediately and subsequently cleaned up. Once. neuualixed, the by-pmducts of 
neuualization would not be toxic or ham&us. The wastes produced from any process using sulfuric acid 
would be neutralized with an equivalent amount of sodium hydroxide (NaOH, or cuusffc so&x) in r/m 
wastewater treatment system before discharge to the. Nenana River. No sulfuric acid would be. discharged 

before neutralization and dilution was complete. 
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Sodium hydroxide would also be used for regeneration of the ion exchange demineralizers. The 

estimated annual use would be approximately 3 tons (942 gal). A new 1OCGgal bulk storage tank would 

be provided to store the NaOH. This tank would be filled about once per year. ‘llte bulk tank would be 

installed over a sump atea large enough to hold the contents of the bulk tank plus 10%. Any large spills. 

including a spill resulting from tank rupture. would be neutralised immediately with an equivalent amount 
of sulfmic acid and cleaned up. Once neutrahzed, the by-products of neutralization would not be toxic or 
hazardous. The wastes produced from any process using NaOH would be neutralized with sulfuric acid in 

the wastewater treatment system before discharge to the Nemma River. 

A combination of ammes, such as morpholine or cyclohexylamhte, would be used to control 

corrosion in the preboiir system. Amines would be stored and used in curbed areas: minor spills would 

be routed to the wastewater treatment system for treatment before discharge to the Nenana River, and 

major spills would be cleaned up and disposed of off-site in accordance with appropriate regulations, ‘lk. 

annual use of amines would be less than one dmm, with no mom than hvo drums on-site at any time. 
A sodium hy-pochlorite (NaOCl) solution, similar to household bleach, would be used to treat the 

potable water supply. ‘lhe estimated annual use would be 48 to 60 gal, with no mom than three to five 
l-gal containem on-site at any time. ‘Ihe sodium hypochlorite solution would be stored and used in 

curbed areas. This chemical would not be toxic or hazardous as used for water treabaent. 

2.2 ALTERNATIVES 

Section 102(2)(C) of NEPA requires that agencies o%xss the reasonable alternatives to the 

pmposed acdon in an impact statement. The term “reasonable &matives” is not se&&$bdng, but 

mthcr mast be determined in the context of the statutory purpose expressed by the underlying 

legishtion. The goals of the federal action establish the limits of its reasonable akemattves. Congress 

established a very specQic goal for this phase of the CCT Program-to demonstrate innovarfve, 

energy-e$icient coal technologies capable of achieving substantial reductions in SOs and NO, from 

exlsdng facilities. DOE’s purpose in selecdng the HCCP is to demonstmte the viability of the TRW 
entrained combustion system and the Joy spmy dryer absorber to work in conjunction in effective& 

controlling these pollutants. Reasonable &matives to this proposed action mast be capable of 

meeting this pwpose. 

Congress also directed DOE to pursue the goa. of the legisiadon by means of partial funding of 
pmjects owned and controlled by nodeden&government sponsors. This statutory requirement places 

DOE in a much more limited role than if the federal government were the owner and operator of the 
pmject. In the lcrner sttuation, DOE would be responsible for a comprehensive review of reasonable 
alternatives for siting the pmject However, in aMing with an applicant, the scope of alternatives is 
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necessarily more restricted, because the agency mustfocus on alternative ways to accomplish its 

purpose which rejlect both the appLcadon before it and thefuncdons Uplays in the decisionalprocess. 

It is appropriate in such cases for DOE to give subsf~tinl weight to the app~antas needs in 

establishing a pmject’s reasonable alternadves. 

Based on the foregoing principles, the reasonable &rnatives to the proposed action are the 

no-action alternative (including scenarios reasonably expected as a consequence of the no-a&on 

alternadve) and an alternative site nearer the UCM Poker F&s coal mine. 

2.2.1 No-Action Alternative 
The no-action alternative would result if DOE does not provide cost-shared funding support for the 

HCCP. The PEIS for the CCT Program (DOE/EIS-0146) evaluated the consequences of no action on a 

ptogrammatic basis (see Sect. 1.5). Under the no-action alternative for the HCCP, the commercial 

readiness of the proposed technologies for the combined removal of Sq, NO,, and PM would not be 

demonstrated The innovative technologies would not be demonstrated at Healy, Alaska, and probably 

would not be demonstrated elsewhere because them are currently no other similar proposals in the CCT 

Program. The opportunity to demonstrate these technologies would likely be lost. Consequently. 

commercialization of the technologies could be delayed or might not occur because the utility and 

industrial sectors tend to utiliie known and demonstrated technologies over new, unproven technologies. 
Under the no-action alternative, hvo reasonably foreseeable scenarios could result Neither 

scenario would contribute to the CCTProgram objective of demonstrating the economic feasibility and 

environmental acceptability of new coal ufilization and pollution control technologies. 

First, GVEA could continue to operate the present power plant (Healy Unit No. 1) and continue to 

buy natural gas-generated power from Anchorage utilities without building any new generating facilities. 

No construction activities or changes in operations would occur. Coal requirements for the existing plant 

and the electricity generated would remain constant There would be no change in present environmental 

conditions at the proposed project site, and the impacts would remain unchanged from the baseline 
conditions. Because the level of impacts would not change, no further discussion is provided for this 
scenario. 

Second a conventional coal-fired power plant equivalent in capacity to the proposed pmject with 
conventional flue gas desulfurization could be built at Healy by the project participants without DOE’s 

financial assistance. The best available control technologies would be used, including dry scrubbers that 
use lime to remove S0.a from the flue gas, low-NO, burners, and a baghouse to remove PM. The dry 
scrubbers would generate a solid waste that, along with the PM from the baghouse. would be. returned to 

the UCM Poker Flats Mine for disposal. ‘Ihe new plant would lessen or eliminate the need to buy power 

from Anchorage utilities to the same extent aa the HCCP. This scenario is almost identical to the scenario 
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expected for commercial operation of the facility if the HCCP demonstration proves unsuccessful and is 

converted to a coal-fired power plant that uses best available wntro1 technology. Therefore, an analysis 

of this scenario is included in Sect 5 (the retrofit case). The analysis indicates that the level of impacts 

would be similar to those for the HCCP demonstration. except that the facility would generate about 50% 
less ash and up to 100% greater air emissions. 

Table 22.1 presents a comparison of the proposed HCCF’ with the hvo reasonably foreseeable 

consequences of no action. 

2.2.2 Alternative Sites 
The goals of the proposed action define the scope of reasonable alternatives tn the action. DOE’s 

goal for the CCT Progmm is demonstration of technologies. This goal is achieved by the partial funding 

of specific projects proposed by project participants. Since AIDEA was the only participant to offer to 

demonstrate the limestone-injection entrahted combustion systemlspray &er absorber combinadon of 

technologies, DOE’s goal can be met only byjimding thispmjecf The goal of ADEA and GVEA is to 
create additional electrical generating capacity for the. region served by GVEA, in&ding Fairbanks and 

out&ing communities such os De&%, Nenana, Healy, andDNPP. This goal cannot bc met by alternative 

sites that do not have economical access to a suitable coal source or that do not have economically viable 

interties with GVEA’s power distribution system. 

The feasibiliry of siting coabjiredpower plants in various lomUons in the Aktska Railbelt has 

been studied on several occasions by several organisations. GVEA and the Ciry of Fairbanks proposed 

to build a 13OMW coal-ftred plant adjacent to Healy Unh No. I in 1978 (GVEA 1978) because thetr 

electrtc system wus experiencing unprecedented loadgrowth during the construction of the Tram 
Alaska Pipeline. In coordination wtth the pmposal, meteorological data were collected simultianeously 

for one year at Garner, Alaska (located about I.5 miles southwest of Unit No. I) for the proposed Healy 

she and at an alternative site near Nenana, Alaska (located approximately 50 miles north of Healy). 
Healy was the most economical site for the pmposedfacgity because of the low cost of 

transporting coal from the nearby UCM Poker Flus mtne, existing work force at Unit No. I that would 

mim’mize the number of aoiiuional workers needed, and extsung failities that could be shared by both 

units (e.g., coal handlingfacilittes, fuel oil tanks, and electrical substation). However, there was 

concern that emissions from the I30-MW pkutt might exceed air qua&v star&&s wtthin DNPP or that 

the volume of cooling water required might exceed the capability of the Nenana River at Healy. kf 

either concern materia&ed, the Nenana site would be selected as the best altWnative site because it has 
an established community with an infrastructure to support a workforce, a pLsn@ul supply of cooling 

waterfrom the conjluence of the Tanana and Nenana Rivers, ready access to transport by rail and 
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Proposed project No project 

The objective of the HCCP is to 
demonstrate the commercial 
readiness, economic feasibility, and 
envimnmental acceptability of the 
proposed technologies for the 
combined removal of SOz, NOx, and 
PM. A successful proposed project 
would enhance commercialization of 
those technologies in the industrial 
sector. 

C C 
e e 

: : 
C C 
tc tc 
H H 

Commercial viability and Commercial viability and 
nvironmental acceptability of the environmental acceptability of 
proposed technologies would not the proposed technologies 
e demonstrated, and would not be demonstrated, and 
ommercialization of those commercialiion of those 
xhnologies would be delayed or technologies would be delayed 
louId not occur. or would not occur. 

operation of the HCCP would 
generate electricity that would replace 
nahual-gas-generated electricity 
presently bought from Anchorage 
utilities. 

Substantial construction activities 
would be required. 

The HCCP wouldconsume 
approximately 345,CW tons of coal 
per year to generate 50 h4W of 

C C 
P P 

:: :: 
e e 

Ir Ir 
0 0 

h h 
e e 

Jo conshuction activities would 
ccur. 

IO additional coal required or 
lechicity generated. 

electicity. 

Impacts are not expected to be major 
for most resource areas. Viiibility/air 
quality impacts are a concern. 

r----- 
Remnants of the. thermal plume 
reaching Ferry could shorten the 
duration of ice bridge use. Impacts 
are expected on socioeconomic 
resources (e.g., education. medical 
services). 

No-action alternative 

Project with conventional 
technology 

I 

Table 2.2.1. Comparison of the proposed Healy Clean Table 2.2.1. Comparison of the proposed Healy Clean 
with the no-action alternative with the no-action alternative 

Coal Project (HCCP) 

Substantial construction 
activities would be reqoired 

Conventional plant would use 
about 10% less coal than the 
HCCP but would resulf in 
about 10% more tola mining 
activity at the UCM mine 
(because of differences in type 
of coal used), resulting in a 
small increase in fugitive dust 
emissions. The conventional 
plant would be a 50-Mw 
generaring facility. 

E E 
C C 

L L 

invironmentai impacts would not Level of impacts would be 
hange from baseline conditions. similar to that for HCCP 

construction and operation. 
Differences include the fact that 
a conventional coal-fued plant 
would generate about 50% less 
ash than HCCP operations. Air 
emissions are expected to be up 
to 100% greater for the 
conventional plant because it 
would only be required to mm 
existing emissions standards, 
while the HCCP is expected to 
genemte emissions less than the 
standards. 
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highway, and less electrtcal loss from transmission lines because it B located 50 miles closer fo 

Fairbanks than the Healy site. In addition, it is located more than 30 miles from the nearest botuukary 

of DNPP. However, NeMM usually has lighter winds than Healy, and strong inversions that trap 

emissions can form in Nenana during winter months (as occurs in Fairbanks). 

A PSD air permit application was filed with the Alaska Department of Environmental 

Conservation (ADEC) indtcadng that the 1978 proposed project co&i be buttt at the Healy sire without 

exceeding air qualtty standards wtthtn DNPP. However, as discussed below, unexpected circumstances 

quickly halted GVEA’s elecnic loadgrowth and the needfor the project GVEA installed two 60-MW 

oil-fired unLt~ at North Pole, Alaska, in 1976 and 1977 to meet the growing demandfor electricity. The 

cost offwl oil was expected to be about $OXlgal, but oil prices skyrocketed worldwide until the cost of 

fuel oil was more than $0.7O/gal Consequently, GVEA was forced to increase electric rates. Many 

GVEA customers stopped using electricity to heat their homes and businesses. This situation suddenly 

changed GVEA ‘s electric load projections, and a decisbm was made to halt the proposed project 

(shortly after the PSD permtt application was filed with the ADEC). 
In 1985 and 1988, the Alaska Power Authority (APA) stmited the feasibili@ of siting coal-fled 

powerplants in the Alaska Railbelt. The I985 study evaluated butldtng coal-firedplants as alternatives 

to buihiing a 1200-MW hydroelecaic project on the Susitna River (APA 1985). The study considered 

the comparative costs of lixadng a 2OOMW coal-fired power plant at Nenana and Beluga (located 

approximately 200 miles south of Healy) and considered the environmental impacts that might be 

associated with such development. 

In 1987, the City of Nenana perjormed a prelbninory feasibilt@ study for a coal-fired electric 

generadon facili@ to be located near the city (Nenana 1987a, 19876). The study assumed that the plant 
would have a capa&@ of approxtmately 150 MW. The study described the environmental problems 
associated with the development of such a project, including the pmject’s thermal impact upon the 
Nt?MM River, the needfor avaikzble land for the disposal ofjly ash, and issues related to transporting 

coal appmxbnately 50 miles to the phntt site from the UCM Poker Flats mine. A complete feasibilitv 

study was not conducted because of a kzck offunds. The project was abandoned because the cost of the 

plant was not competttive, the utiltttes dtd not need the additional 150 MW of electricity, and the 

existing transmission factlines could not transport all of the addtttonal electricity to Fairbanks and 

Anchorage. 
In 1988, APA undertook a study to assess the feastbiltry of elecoical transmission projects in the 

Ala& Railbelt tAPA 1988). This study tncluded e&mates of the copital costs; operations and 
matntenance costs; and environmental impacts of coal-fued power plants at Healy, Nenana, Beluga, 
and Matanuska Valley. Both circulatingfWdized bed and pulve&ed coal technologies ranging in size 
from 50 to 150 MW were considered Allfour of these sites would experience environmental impacts, 
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but the impacts were capable of being mitigated. The lowest cost options were found to be the 
circulatingjltudized bed technology, the Matanuska site, and the hugest piant size (150 MW). However, 

the report noted that smaller piant sizes may have other advantages such as reliability for system 

pianning, fewer environmental impacts, and lower capital requirements. In both APA studies (1985 

andl988) the estimated costs were sensitive to the assumptions: site-specific studies were recommended 

to determine actual impacts and costs of the proposed projects. 

These studies ail showed that siting a cool-fired power pIant at any of the studied locations, 

incituhng Healy, would have environmental impacts. Although an ahemative site iocatian such as 

Nenana might have been a feasibIe site for the projects referenced above, such a location renders a 

proposed CCTproject economicaliy infeasible from WEA’s standpoint, because of increased capital 

requirements, iabor costs, andfuel costs. In addition, siting the plant near Nenana to utilize the river 

water source could impact anadromous’ fisheries. Locating the plant between Nenana and Fairbanks 

would probably not be. permitted due to nonattainment of air quality standards in the Fairbanks area. 

Location away from the existing electrical intertie system, which roughly parallels the Parks Highway and 

Alaska Railroad corridor, would require construction of a new powerlme transmission link at a cost of 

approximately $5CO,OOO per mile and with associated environmental impacts. Siting a plant near existing 

communities between Healy and Fairbanks couhiaiso require deveIoping new infrastructure. 

In summary, the project participant has determined that the only alternative sites that appear 

feasible for economic or envimnmental reasons are those along the Nenana River close to the UCM mine 
and adjacent to the existing power intertie. Within that area, sites closer to the mine mouth, sites near an 

existing community infrastmcture, and sites that do not require additional disturbance or access routes 
appear to have advantages. The project participants have previously considered a site across the Nenana 

River from the UCM mine (sea Fig. 2.1.2). This site, which is the site initiaiiy proposed by AIDEA (see 

Secf l-2), is typical of feasible alternative sites from the standpoint of envimnmentat and socioeconomic 

impacts and was therefore adopted as the reasonable alternative site to be analyzed for purposes of this 

document. Table 2.2.2 presents a summary of HCCP impacts expected for the proposed site and 
alternative site. 

2.2.3 Alternatives and Issues Dismissed from Further Consideration 
The following sections discuss alternatives and issues that were raised via testimony, via written 

correspondence during the scoping process (Sect. 1.5), and during further planning for the pmjcct. 

* “Anadmmou” fish migrate up riven *mm the sea uld breed in fresh water. 
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Table 233. Comparison of the HeaIy Clean Coal Project (HCCP) for the 
proposed site versus the alternative site 

Environmental impact 
Resource Pmaed site Alternafive site 

.tmospheric resources Conrnuction 

Minimal air quality impacts are expected Minor air quality impacts are expected 
from disturbance to about 10 acres: effects from disturbance to about 37 acres; effects 
would occur intermittenUy and be Limited would occur intermittently and be limited 
primarily to emissions of fugitive dust and primarily to emissions of fugitive dust and 
exhaust emissions (localized emissions of exhaust emissions (local&d emissions of 
NOx, CO, PM, and hvdrocarbons). NOX, CO, PM, and hydmcartons). 
Operation’ 

Air pAlutants of potential concern are SOz, Maximum concentrations of air pollutants 
NO,. and PWo. Air dispersion m&et@ within DNPP would be reduced fmm 
for the demonstration case shows maximum those predicted for Ibe proposed site. 
concenoations would be up to 40% and 56% 
of the respective PSDb Class I (witi 

Impacts outside DNPP would also 
deemae, except for PM which would 

DNPF’? and II (outside DNPP) increments. increase or xmain about the same. 
Air dispersion model@ shows maximum Comulative concentraticas fmm the 
cumulative concenbations from the simoItaowas operation of the HCCP at thr 
simultaneous operation of the HCCP and the alternative site and the existing HeAy Unil 
existing Healy Unit No. 1 would be up to 
96% of the NAAQS! The planned reb@l 

No. 1 would be reduced from those 
predicted at the proposed site because the 

of Unil No. 1 redaces these prea?cdoas ta HCCP boiler building at the alternative 
81% of the NAAQS. site would not affect the Unit No. 1 stack 

vlume. 
Ice fog downs- distance would in- Ice fog downs@eam distance would 
fromthecurrent3or4milesfoabout9or increasefromthecwent3or4milesto 
10 miles; this may affect the use of the about IO or 11 miles: this may affect the 
private UsibeUi Coal Mine, Inc. (UCM), we of the private UCM airship. 
airship. 
Emission plume is predicted to be visible Visibility imprvzts arc expected to be 
from the DNPP Visitor Access Canter similar to impacts predicted for the 
during less than 1% of the daytime hours proposed site. 
per year. Using other essumptions pre$srred 
by the NPS, a plume i predkkd as much 
as8%ofthedaylimehowsperpuforthe 
combined oprmdon of WI No. 1 aad the 
HCCP (permifted cue). Mligafian of UaiI 
No. 1 would redaw thb Latter predictiaa ta 
7%. 

urface water 
sources 

Consbucrion 

Erosion and sedimentation not likely to Impacu would be similar to those at the 
substantially degrade water quality for proped site. 
rmeatim or other downstream uses of the 
Nenana River. 
No altemion of watershed drainage pauerns. ImpacIs would be similar to those at the 

provoeed site. 
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Table 2.2.2 (continued) 

thoseat the proposed site. It is unlikely 
that HCCF’ effluents or runoff would affec 

occur as a result of the HCCF’ and Unit 

Conservation limit of 55.4°F at 30 ft 
downstream of the HCCP d&charge and 

sqmadon. Maximum elevation in river 
water tempemtwe from discharge of 

downs&am of the HCCP discharge. 
Fishery impacts are expected to be minor 
ductosmalltish olations in the Nenaoa 

formation at Ferry (about 13 miles ice bridge formation at Ferry. 

0” the water quality of the 

ouldbethesameasatthe 

Impacts associated with runoff from the 
HCCF’ coal pile would be similar to the 

silo. An unlined ash pond would be proposed site. Temporary ash disposal 
developed near the coal pile for coal pile from Unit No. 1 would not occur at the 
runoff and for temporary ash disposal from alternative site. However, impacts 
Unit No. 1 when the HCCF’ is down for ao associated with the existing m-diwd fly ash 
outage. Seepage of coal pile runoff to ponds at Unit No. 1 would not change 
groundwater is expected, bat groundwater from existing conditions. 
quality impacts are expected m improve 
slightly from existing conditions. 
Groundwater withdrawal impacts are Impacts would be the same as at the 
expected m be minor. pmosed site. 
Off-site disposal of constroction rubble and Impacts would be the same as at the 
HCCP fly ash would have minimal impacts proposed site. 
on mundwater. 
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terrestrial ecosystems would result. 

particles may measurably increase metal 
concenfzations in some local ecosystem 

Effects of conshuction excavation (at the Effects at the alternative site would be 
water intake and discharge structures) may 
disturb rivetine benthic communities, which 
should recover within 2 years. Suspended 
sediments are not expected to have major 

may cause a small amount of Effects at the alternative site would be 
impingement, and cold-shock similar. Cumulative effects would be less, 

to mitigate impacts. 

‘ty by allowing discharge 
en one of the units is shut 
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ts on threatened or ts on d-neatened or 

Constnxtion would occur on land that 22 acres of wetland could be disturbed ant 

would add 382 residents m the Denali 
Borough; operations would add 
102 residents. This HCCP-related growth 
would represent 25% of the DenaIi 

to those for the proposed site: operations 
would add 134 residents. This HCCP 
related growth would represent 26% of the 
Denali Borough’s 2996population. 

Impacts would be. similiar m those for the 

the local economy. The creation of 

Operation 

Socioeccnomics, 
housing 

A minor impact for the borough would b-c Impacts would be greater becaose of the 
the likelihood that some (13) of the presence of 45 workers (as opposed to 32 
temporary indirect jobs created during workers at the proposed site). 
construction would become uxmsnent jobs. 
Both construction- and operations-related Conshuction impact would be similar to 
impacts are expected because of the demand those for the proposed site: impacts of 
for49 housing units during conshuction, 40 operation would be slightly greater 
housing units during the demonshation, and because of the 13 additional operations 
UP m 89 units in 19961997 during ao workers. 
overlapping period of conshuction and 
demonstion. 

Socioeconomics, 
public services, 
education 

Condrucfion 

The addition of 22 students to the projected Impacts would be similiar m those for the 
l!W-% enrollment of 285 would exceed proposed site. 
the school capacity of 165 by 142 students 
but shouhi not create major impacts if 
current plans for school expansion are 
implemented. 
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Table 2.222 (continued) 

xkcation 

but should not create major impact% cf 
current plans for school expansion are 

projected 1996-97 enrolbnent of 290 
would exceed the school capacity of 165 
by 160 students but should not create 

Socioeconomics, 

md tire protecdon tion growth of 382 residents would 

The addition of 102 new residents would 

nedical services 

With projected population growth of 102. 
operations would not substantially reduce 

With projected population growth of 134, 
impacts would be larger than those for the 

ed site but should not be 

%dues pmsmrd do no1 reflect the Mtdpdon A~emenl dimmed in Sect. 2.1.32. euepllor VisibifiQ inwcu. 
‘Prwmdon o,Sipti~anr Del#iwalian 
‘Den&i Nclhbnnl Perk md Pmserw 
‘NadodA&nrAirQuUySlmdds 
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AIDEA conceived, designed, and proposed the HCCP in response to the PON soliciting proposals that 

was issued by DOE in May 1989 (Sect. 1.1). DOE’s role is limited to providing the cost-shared federal 

funding for AIDEA’s proposed project. As such, me alternatives that meet the goals of demonstrating this 

technology are narmwed due to the proposal selection process that DOE must follow by law. 

2.2.3.1 Alternative Technologies 

The HCCP was selected to demonstrate a particular type of technology. Other CCT projects would 
not achieve this goal. Furthermore, in the context of the no-action alternative, a coal-fired plant is the 

only reasonable technology to site in the study area because of fuel availability. In addition, the use of 

other technologies to meet GVEA’s need for power (e.g., natural gas, windpower, sokzr energy, and 

conservahbn) not only would not achieve the goals of the CCT Program, but also would result in impacts 

remote from the study area and thus would be subsumed in the no-action alternative. 

2.2.3.2 Other Projects 

Environmental comparisons between the offerors for the CCT Progtam were made as a part of the 
preselection review (Sect. 1.5). DOE is in the process of negotiating cooperative agreements with the 

sponsors of all selected projects. Therefore, they are not alternatives to each other. In addition, the HCCP 

is the only selected project that would accomplish the goal of demonstrating this technology. 

2.2.3.3 Alternative Component Options 

Alternative options for removing waste heat from the steam condenser were considered during the 

planning process of the project (AIDEA 1991b). These include (1) wet cooling tower, (2) air cooled 
condenser, and (3) wet/dry cooling tower. An analysis was performed to compare these options. They 

were tanked from most to least desirable as follows: 

1. air-cooled condenser, 

2. once-through system, 
3. wet&y cooling system, and 

4. wet cooling tower. 
‘the air-cooled condenser had the least environmental impact because it would neither warm the 

river nor create a vapor plume. However, it is more costly and less energy efficient than other 
alternatives. The once-through cooling system was the alternative that was chosen and discussed as part 

of tire proposed project and is therefore discussed in this EIS. 
The wet/dry cooling system alleviates the ice fog problem associated with river water warmed by 

the once-through cooling system. However, a vapor plume would be visible from some areas in DNPP. 
local roads, and the Alaska Railroad. This system is considered to be only marginally better than the wet 
cooling system in terms of environmental impacts. It is also the most costly of the available options. 
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The wet cooling tower would have no impact on the Nenana River. however, there would be a 

year-round vapor plume visible from northern ponions of DNPP. the George Parks Highway, the Healy 

Spur Highway, the Alaska Railroad, and charter aircraft visiting the Denali area. This system is also 

prone to freezing problems in the severe climate of the Healy area. ‘IIese problems make this option less 

desirable than the other alternatives. 
Stack height options were also examined. Two assumed stack heights for the combined HCCP and 

Unit No. 1 emissions (150 ft and 212.5 ft) were analyzed for their impact on visibility. The study found 
that the value assumed for the stack height for the combined emissions had only a minor effect on the 

number of hours the emissions exceeded the theoretical threshold forplume visibility. 

2.2.3.4 Other Alternatives and Issues 
Other alternatives, such as delaying or reducing the size of the proposed project. have been 

dismissed as not reasonable. Delaying the project would not result in any reduction of impacts once it is 

implemented, but wouldadversely ccffect DOE’s schedule for demonstrating the technology and 

WEA’s abiltty to meet the needs of its customers. The SO-MW design size of the HCCP was chosen by 
thepartkipant in order to be able to demonstrate the slagging combustor technology at the smallest scale 

that could make use of commercial-size components and offer reliabk andfkxible plant operations. In 
a&&ion, the SO-MW unit was selected as a minimum size because it is large enough to convince utiig 

companies that the technology, once demonstrated at this scale, can be applied directly, withoutfunher 

scale up, to a host of similar sized boilers and, more importantly, the same size combustion system can 

be applkd to larger sized utility boikrs. 
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3. EXISTING ENVIRONMENT 

This section profiles the environmental resources in the vicinity of the proposed HCCP. including 

the proposed site, the alternative site, and DNPP. ‘lbe resources discussed include relevant physical, 

biological, social, and economic conditions that might be altered through the implementation of the 

proposed action or alternatives to the proposed action. 

3.1 SITE DESCRIPTION AND AESTHETICS 

The HCCP proposed and alternative sites are located in a region of abundant scenic beauty 

(Fig. 3.1.1). Situated along the northern base of the Alaska Range, the region is famous for scenic 
resources, geological formations, plants, and wildlife that attract tourists from all over the world Because 

of this abundance of visual resources, aesthetic concerns are of primary importance to any project 

proposed for the region. 

Visual resource management systems, methods by which visual characteristics of ateas may be 
described, assessed, and protected, have been developed by the U.S. Forest Service (USFS) and the U.S. 

Bureau of Land Management (BLM) (USFS 1974; BLM 1980). Under these management systems, visual 

resources are considered to have three basic attributes: landscape character, visual condition, and visual 

resource importance. Landscape character describes the landforms. water bodies, vegetation patterns, and 

human modifications that give a particular landscape its distinguishing characteristics. Visual condition 

describes the degree to which humans have modified the landscape. Visual resource importance ascribes 
relative values to an area within the landscape and is a function of (1) how distinctive a particular area is 
relative to the characteristic landscape being assessed (scenic quality), (2) the volume of use and degree of 

user interest (visual resource sensitivity), and (3) the visibility of the landscape of interest (distance zone) 

(AIDEA 1991a). 

This section discusses visual resources in the region and at the potential HCCP sites in terms of the 

three attributes previously described The study region includes (1) areas close enough to the HCCP 

proposed and alternative sites to be affected directly by physical changes in the sites’ aesthetic 

environment and (2) areas in which the aesthetic environment could be changed by indirect effects of the 

HCCP away fmm the project site. 

3.1 .l Denali National Park And Preserve 
3.1 .l.l Landscape Character 

The nearest borders of DNPP are about 4 miles south of the proposed site and about 6 miles west of 
the alternative site (Fig. 3.1.2). Mount McKinley, the tallest mountain in North America (20,320 ft above 
mean sea level), is DNPP’s most famous visual resource. ‘lbe Mount McKinley group pmvides a 
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Fig. 3.1.1. Aerial view of the Healy Clean Coal Project proposed and alternative sites. 
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Fig. 3.12. Location of Denali National Park and Preserve in relation to the Healy Clean Coal 
Project proposed and alternative sites. 

3-5 



distinctive viewing opportunity within the Alaska Range. as few peaks elsewhere in the range are higher 

than 8000 !I. The McKinley group’s peaks are spectacular visually because they rise from the relative 

lowlands of the interior plain rather than from a range of uniformly high mountains. For example, the 

nonhem peak of Mount McKinley (19,470 ft) lies witbin 10 miles of a lowland plain at 3,OfXMt elevation. 

The aesthetic resources most pertinent to the HCCP include those visible from the DenaU Park 

Road, which runs west from Den& Park (at the entrance to DNPP) approximately 90 miles through 

DNPP to Kantishna. Although Mount McKinley’s southern peak (20,320 ft) is higher than its northern 

peak (19,470 ft), the northern peak is most visible from viewpoints along the Den& Park Road The first 

view of the McKinley group is at mile post (MF) 9, approximately 12 miles from the proposed HCCP site, 

with the best views beginning at about MP 60. The whole McKinley group comes into view starting at 
about MP 61.2, and this is also the point at which the Denali Park Road is closest to the summit of 

McKinley’s northern peak (27 miles). In addition to the McKinley group, many lesser peaks (4ooO to 

6OC0 ft) within DNPP also are visible fmm the Denali Park Road (AIDEA 1991a). 

3.1.1.2 Visual Condition 
The landscape of DNPP has experienced very little human modification, and management of DNPP 

focuses on preserving this natural visual quality. Other than the passage of the Alaska Railroad and the 

George Parks Highway through a small portion of its eastern margin, the only ruud access within DNPP 

is along the Den&i Park Road. Automobile traffic is generally restricted to the paved portion of the. road 

from the DNPP entrance to Savage River (approximately 15 miles), with a limited n&ber of private 
vehicles allowed access to campgrounds beyond andprivate land in the Kandshna Hills. The remainder 
of tourist access is provided by NPS and concessionaire tour buses that travel round trip to the park 

interior. Once beyond the intensive development in the area of the DNPP Headquarters, virtually the only 

human-made features are the Denali Park Road, mpgmunds along the mad, the Toklat Road 

Camp, the Eielson Visitor tinter, several mnger ns, three rest stops, and development in the 

Kantishna area. Using BLM standards, DNPP’s visual condition is rated as relatively high based on the 

pristine nature of the vast majority of its 6 million acres (AIDEA 1Wla). 

3.1.1.3 Visual Resource Importance 
Mount McKinley is unique in being the highest and one of the most spectacular mountains in North 

America, and the sheer size of DNPP is testimony to its importance as a national resource. Based on the 
BLM scenic quality rating system, DNPP as viewed from De&i Park Road receives a Class A rating. 

Class A areas are those that combine the most outstanding characteristics of each rating factor (i.e., 
uniqueness, use, and visibility of the landscape) (AIDEA 1991a). 

Visitor use of the De&i Park Road is heavy; more than 500,ooO visitors have toured DNPP 

annually since 1986. BLM defines high-use routes as those receiving 20,OCO or more visits per year or a 
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comparable degree of use on a seasonal basis. Because most of the trips on the Den& Park Road are 

made for scenic and recreational purposes, it is assumed that there is high interest in and concern for 

DNPP’s landscape among the road’s users. It may also be assumed that concern about changes in 

landscape features throughout any but the most developed areas of DNPP would be high. High volume of 

use, coupled with an inferred high degree of public concern over the preservation of a national park and 

preserve, indicates that a high degree of visual resource sensitivity is likely (AIDEA 1991a). 

Visual resources that are closer to the viewer are generally considered to be more important than 

those at some distance. Areas greater than 5 miles from the viewer, but generally less than 15 miles away, 
are defined as beiig in the background distance zone. Almost all of the more spectacular vistas from the 

De&i Park Road are more than 5 miles away from any viewpoint along the road and, according to this 

criterion, would be considered distant However, at nearly 4 miles high, 70 miles long, and 10 miles wide, 

the Mount McKinley group is an important visual resource even when viewed from sites more than 

25 miles away (AIDEA 1991a). 

Another important aspect of viewing scenic resources is the visual quality of the atmosphere 
through which they are observed DNPP is a federal PSD Class I air quality area (also see Sect 3.2.4). 

Air quality is considered to be excellent. except for dust generated by vehicles using the Den& Purk 
Road and haze generated during the summer by forest fires. Another cause of reduced visibility within 
DNPP, particularly when viewing Mount McKinley, is cloudiness. Mount McKinley is so large that it 

causes cloud formation and is often enshrouded by clouds. 

3.1.2 The Nenana River Valley 
3.1.2.1 Landscape Character 

Another area of important scenic resources in the vicinity of the HCCP is the Nenana River Valley, 

from the proposed site to Cantwell, about 30 miles to the south. Scenic resources are visible from the 

George Parks Highway, the Alaska Railroad, and the Nenana River, all of which share this corridor 
through the Alaska Range. lhe physical setting of the river, a sculptured glacial valley with sheer walls, 
provides distinctive viewing opportunities. The Nenana River Valley itself is Rat and U-shaped. with 
walls rising from 2OC0 to 3OKl ft above the river, but it descends from about the 2100~f&elevation level 

just north of Cantwell to about 1350 ft at Healy. In the Nenana River Gorge, that part of the Nenana 

River Valley between De&i Park and Healy, the river descends approximately 460 fi wlthln about 
5 miles. This descent through the sculptured glacial valley provides some of the local area’s most 

spectacular scenery. 

3.1.2.2 Visual Condition 

The landscape of the floor of the Nenana River Gorge has been modified rather extensively by 
human activities, while the higher-elevation valley walls have hardly been modified. Modifications have 
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been related primarily to provisions for transportation and utilily lines (i.e., the George Parks Highway, 

the Alaska Railroad, and the Anchorage-Fairbanks Transmission Inter&) and to the intensive 

commercial development near the DNPP entrance. According to the BLM’s visual condition 

classification system, the river valley’s visual condition is moderate. This means that human activities are 

evident and attract attention, but that they are subordinate to the inherent features of the landscape 

(AIDEA 1991a). 

3.1.2.3 Visual Resource Importance 

The NPS rates various areas within the Nenana River Gorge north of DNPP as the most significant 

scenic areas along the Nenana River. ‘Ihe Tanana Basin Area Plan for state lands recommends 

preservation of the foreground scenery (0.25 to 0.5 miles away) along the Nenana River by designating 

the river as a State Recreation River for a stretch extending from the Nenana Glacier to Healy (Alaska 

Department of Natural Resources 1991). Based on this recommendation, the scenic quality of the Nenana 

River Valley relative to other similar landscapes is considered to be high According to the BLM system, 

the area is rated as Class A. Class A areas are those that combine the most outstanding characteristics of 

each rating factor (i.e., uniqueness, use, and visibility of the landscape) (AIDEA 1991a). 

The volume of use of the Nenana River Valley as a transportation corridor is high, as the George 

Parks Highway and the Alaska Railroad provide key routes for general transit between Anchorage and 
Fairbanks. This part of the river may be designated as a scenic resource. User attitudes about potential 

effects on scenic resources in the area probably differ depending on whether use is as tourism or 

transportation. For the Nenana River Valley, it is assumed that a high volume of use coupled with either a 

medium or high degree of public concern indicates the likelihood of high visual resource sensitivity 

(AIDEA 1991a). 

Most landscape features visible along the Nenana River Valley are foreground views (0.25 to 
0.5 miles away) or middleground views (0.5 to 5 miles away). A few of the peaks visible from this 
corridor would be considered as background views (more than 5 miles away) (AIDEA 1991a). 

3.1.3 The HeMy Clean Coal Project Proposed Site 
3.1.3.1 Landscape Character 

The HCCP proposed site lies at the confluence of Healy Creek and the Nenana River near the 

northern base of the Alaska Range (Fig. 3.1.3). Topography in the immediate vicinity of the HCCP site is 
varied. West of the Nenana River, the terrain is gently rolling and covered primarily with resin birch and 
immature quaking aspen communities. South of Healy Creek are shallow moraine and out-wash gravel 
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Fig. 3.13. Aerial view of the Healy CIean Coal Project proposed site. 
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terraces supporting low shrub and herbaceous tundra, backed by low foothills of the Alaska Range. The 

dominant landform at the HCCP site is the high plateau to the northeast. Steep faces of this plateau rise 

above the Nenana River and Healy Creek and support coniferous and deciduous forest types alternating 

with large gravel slides (AIDEA 1991a). 

3.1.3.2 Visual Condition 
The proposed HCCP would be constructed adjacent to the existing Healy Unit No. 1 in an area that 

has experienced a moderate level of human modification. Water vapor that condenses from the Unit 

No. 1 stack produces a white plume that under certain conditions may be visible for up to 1 mile before it 

evaporates. ‘lhe plume is only occasionally visible (during stable atmospheric conditions with light winds 

and cool temperatures). In addition to the existing power plant and its associated coal pile, coal conveyor, 

fly ash ponds, and substation, the following man-made features exist within sight of the HCCF? 

the private gravel haul mad l?om the UCM coal mine to the existing power planl’ 

a 34%kV power transmission line entering the Healy Unit No. 1 substation from the south 

and a 138-kV power line leaving the power plant approximately to the west and then north 

to Fairbanks; 
the paved Healy Spur Highway, which appmaches from the George Parks Highway at 

Healy, crosses the Nenana River by bridge at the HCCP site, and continues up Healy Creek; 
the Sunbana spur of the Alaska Railroad, which parallels the Healy Spur Highway near the 

HCCP site, crossing the Nenana River on a separate bridge; 

the main line of the Alaska Railroad, including the Healy switchyard and associated 

buildings, located west of the Nenana River; 

the Healy River Airport and the old Healy airstrip, both located west of the river. 

a large gravel pit west of the Nenana River, 
a recreational vehicle park located just east of the HCCP site beyond a small forested area: 

and 
a commercial coat pile and associated buildings located to the south and directly acmss the 
Healy Spur Highway from the entrance to the recreational vehicle park. 

The community of Healy. the George Parks Highway, and the UCM coat mine and its associated 
conveyor and tipple are additional noticeable man-ma& features located within a 4-mile radius of the 

proposed site. Visual condition, as defined by BLM standards, is moderate (AIDEA 1991a). 
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3.1.3.3 Visual Resource Importance 

Although the diversity of landscape is high with respect to landforms, water bodies, and vegetation 

patterns, the extensive intrusion of man-made features in the landscape changes scenic quality. Lower 

scenic quality is reflected in recommendations not to extend the designation of the Nenana River as a 

State Recreation River north of Healy (at the location of the Healy Spur Highway Bridge) (Alaska 

Department of Natural Resources 1990). Scenic quality of the HCCP site is considered to be moderate 

relative to other similar landscapes, as reflected by a BLM scenic quality rating of Class B. This rating is 

assigned to areas in which them is a combination of some outstanding features and some that are fairly 

common to the physiographic region (BLM 1980; AIDEA 1991a). 

The volume of HCCP area use varies among types of transportation Vehicle trafftc on the Healy 

Spur Highway consists primarily of workers at the existing Healy Unit No. 1 and the UCM mine, as well 

as users of the recreational vehicle park just beyond the proposed site. This volume of use is low to 

medium according to the BLM definition Attitudes of these transportation users concerning preservation 

of the scenic quality of this area are unknown @IDEA 1991a). 

The HCCP proposed site is also visible from the Alaska Railroad, which follows the Nenana River 

across from the HCCP site on its north-south mute between Anchorage and Fairbanks. Because no 

regular passenger rail stops exist between Den& Park and Healy, ridership in this area is probably much 

the same as that described above for the Nenana River Gorge. According to the BLM definition, this 

would be considered a medium-use mute. Railroad user interest in or concern for preservation of the 

HCCP site scenery is unknown, but is assumed to be lower than that for preservation of the Nenana River 

Gorge &IDEA 1991a). 
Whitewater raft and kayak nips traversing the Nenana River Gorge disembark just below the Healy 

Spur Highway Bridge across the river from the HCCP site. This recreational group constitutes several 

thousand users per year (see Sect. 3.8.6). In general, this group is assumed to have a moderate to high 

degree of regard for preservation of scenic quality (AIDEA 1991a). 

A fourth type of transportation user comprises hikers and other people who navel by foot to areas 

in DNPP from which the HCCP site may be viewed. Visitation rates to such areas are unknown, but am 
estimated to be very small compared with visitation rates to other locations within DNPP. Nevertheless, 
this gmup of hikers is assumed to have a moderate to high degree of concern for preserving the area’s 
scenic quality (AJDEA 1991a). 

As defined by the BLM classification, the low to moderate use of the surrounding area coupled 
with moderate concern indicates a low to moderate visual resource sensitivity for the proposed HCCP site 

(AIDEA 1991a). 
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3.1.4 The Healy Clean Coal Project Alternative Site 
3.1.4.1 Landscape Character 

The HCCP alternative site, located approximately 4 miles north-northwest of the proposed site, lies 

on the west bank of the Nenana River across from the UCM coal mine (Pig. 3.1.4). Topography in the 

immediate vicinity of this site is similar to that described for the proposed site, with the dominant 

landscape features being the river and the high plateau to the east. However, the alternative site location 

would be on a broader low-lying terrace of the Nenana River than the proposed site location 

3.1.4.2 Visual Condition 

The alternative site has not been as heavily disturbed as the proposed site. However, the alternative 

site is located adjacent to existing UCM facilities in an area that has experienced human modification. 

‘the existing facilities include a coal stockpile, a load-out building, and a tipple on the west bank of the 

Nenana River an elevated coal conveyor that spans the Nenana; and a gravel haul mad, a coat stockpile, 

UCM’s office/shop building, and other mining facilities on the east bank. Because it has heen disturbed 

by the presence of these coal-related facilities, the visual condition of the alternative site is rated as 

moderate using BLM standards. 

3.1.4.3 Visual Resource Importance 

At the alternative site, the diversity of landscape features is high with respect to landforms, water 
bodies, and vegetation patterns. However, the intrusion of man-made features in the landscape diminishes 

scenic quality. Lower scenic quality is reflected in the recommendations not to extend the designation of 
the Nenana River as a State Recreation River north of Healy (Alaska Deparbnent of Natural Resources 

1990). Scenic quality at the altemative site, as defined by BLM standards, is considered moderate relative 

to other similar landscapes. 

The volume of use in the vicinity of the alternative site is low compared with use near the proposed 

site. The alternative site is located several miles north of any popular kayaking or rafting areas, and it is 

not visible to hikers in DNPP. Vehicle tmffic near the alternative site consists almost entirely of (1) UCM 
trucks and equipment operating at the mine and delivering coat to the existing Healy Unit No. 1, and 
(2) UCM employees going to and from work each day. This volume of use is low according to BLM 
standards. Attitudes of these transportation users concerning preservation of the scenic quality of this area 

are unknown. 

The alternative site is visible from the Alaska Railroad, and ridership in this area is probably much 

the same as that of the proposed site. According to the BLM definition, this would be considered a 
medhnn-use route. Railroad user interest in or concern for preservation of the alternative site’s scenery is 

UIlkIlOWIl. 

As defined by the BLM classification, the low to moderate use of the surrounding area coupled 
with unknown concern indicates a low to moderate visual resource sensitivity for the alternative site. 
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Fig. 3.1.4. Aerial view of the Healy Clean Coal Project alternative site. 
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3.2 ATMOSPHERIC RESOURCES 
3.2.1 Climate 

Climatic conditions within Alaska vary considerably depending upon geographic location. Pour 

climatic zones occur within the state (ESSA 1968): (1) a maritime zone, (2) a continental zone, (3) a 

transition zone between marine and continental influences, and (4) an arctic zone. The continental zone, 

in which the HCCP would be located, is charactedzed as cold and dry, with large differences between 

winter and summer air temperatures. 

Meteorological dam for the area in which the HCCP would be located are available fmm several 

sources. Meteorological data were collected for 12 months (September 199%August 1991) by the project 

participant at two meteorological monitoring stations: the HCCP Healy Monitoring Station, located about 

0.5 mile west of the HCCP proposed site; and the HCCP Park Monitoring Station, located ahout 4 miles 

south of the HCCP proposed site and about 500 ft north and outside the boundary of DNPP (Fig. 2.1.2). 
Meteorological parameters monitored at the Healy Monitoring Station included wind speed and direction 
at two levels above ground (10 m and 30 m), temperature at two levels (2 m and 30 m), and precipitation. 

Mixing height a parameter used as input to annospheric dispersion modehng for prediction of HCCP air 

quality impacts, was also measured using a monostatic acoustic radar unit. Mixing height is defined as 

the height in the lower atmosphere within which relatively vigorous mixing occurs. Meteomlogicat 

parameters monitored at the Park Monitoring Station included wind speed and direction at 10 m. 
temperature at 2 m, and dew point temperature. 

Meteorological data also were recorded at the UCM Poker Flats Mine, (located about 4 miles north 

of the HCCP proposed site) between 1978 and 1984. In u&Won, meteorological data am routinely 

collected by the NPS at a location about 9 miles south of the HCCP proposed site near the DNPP 
Headquarters. The nearest National Weather Service (NWS) meteorological station is located at 

Fairbanks, about 80 miles north-northeast of the HCCP site. 

During June and July at the HCCP site, the sun is above the horizon for about 18 to 21 h per day, 

with associated daytime temperatures occasionally reaching highs in the 70s 0. In contrast, daylight 
from November to early March ranges from 10 to less than 4 h per day. ‘lhe lack of solar heating during 

the winter results in very cold temperatures. A major contributing factor to the cold temperatures is the 

persistent winter snow cover that reflects much of the solar energy during its limited appearance. 
Consequently, ambient temperatures regularly fall below 0°F. Temperature data recorded at the UCM 

coalmine over a 7-year period (1978-1984) (UCM 1983) indicate that average monthly highs tanged 

from 10 to 65OF. and average monthly lows ranged from -5 to 45°F. The maximum high recorded was 

80°F in July 1982; the minimum temperature recorded was -52’F in January 1983. 

The area has low annual precipitation, most of which occurs during the warm summer months. 
Precipitation data, collected at the UCM coal mine from 1978 through 1984 (UCM 1983). reveal that 
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measurable precipitation was not observed during 25 of the 84 monthly data collection periods. The 
maximum precipitation recorded during a single month was 5.7 in. in August 1983, and the maximum 

annual rainfall during a I-year period was 19.3 in. Unofficial records suggest that average annual 

snowfall in the Healy area may approach 60 in. 

Relative humidity data are measured by the NWS in Fairbanks at 3 a.m., 9 a.m., 3 p.m., and 9 p.m. 

Average annual relative humidity readings for these time periods are 73.68.57, and 64%. respectively. 

The highest values (8145%) normally occur during July, August, and September at 3 a.m., while the 

lowest values (3$43%) normally occur around 3 p.m. during May and June (NOAA 1988). Relative 

humidity data measured at the DNPP Headquarters Station from September 1990 through August 1991 
are in good agreement with the NWS dam. 

Because of the complex terrain (mountainous) features in the vicinity of the HCCP site, substantial 
differences in wind speed and direction can occur between the HCCP site and neighboring areas. The 

Healy area is located at the foothills of the Alaska Range amid rugged terrain. Nearby hills and 

mountains surround the area, resulting in a narrow valley sloping and widening to the north. The HCCP 

site is located on the north side of the narrow Nenana River Gorge, which bisects the Alaska Range. Air 

masses separated by the high terrain frequently produce strong pressure gradients and consequent high 

wind episodes. High winds from the south-southeast frequently occur during winter: wind speed gusts in 

excess of 100 mph occasionally occur in the Healy area. When the wind speed is light, local winds often 

flow along the drainage axes of Healy Creek and the Nenana River. 
Twelve months of validated wind data (September 1990-August 1991) are available Tom the two 

HCCPmomtoring stations. Figure 3.2.1 dispIays a wind rose* for winds at the HCCP HeaIy Monitoring 

Station (30 m above ground level). Winds at the 30-m elevation at the Healy Monitoring Station are at 

approximately the same level as stack-top winds would be at the HCCP proposed site. The wind rose 

indicates that winds are predominantly from the south-southeast with a secondary prevalence of winds 

Tom the northwest. The prevailing wind directions clearly reflect the influence of the Nenana River 

Valley in channeling the winds along the same orientation. Wind speeds usually am greater for winds 
from the south-southeast than other directions. 

Comparisons were made of wind roses for the HCCP Healy Monitoring Station with the HCCP 
Park Monitoring Station and the DNPP Headquarters Station. The comparisons indicate.d that wind 
directions are similar for the HCCP Healy and Park Monitoring Stations, but wind directions differ greatly 
at the DNPP Headquarters Station, in which prevailing winds are from the northeast quadrant. Wind 

a wid me is P graph in which the fqwxy of wind blowing fm each diredon is plcaed II a barthat e%mQ fm the cater afthe diag&. 
Wind rpds am dcnaed by bar width: the frequency of wind sped within each wind direction ir depicted ucordii to the Icnglh of that section 

of the bar. Note that kolusc tie wind rose display dircdiom (mm which the wind blow. emissions would travel dowwhd in the o&wlite 
diczcdon. 
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directions at the DNPP Headquarters Station appear to be intluenced by southerly winds which are 

redirected into northeasterly winds by the ridge of mountains immedtately to the north of the station. 

Wiid speeds are higher at the Park Monitoring Station than at the Healy Monitoring Station, especially 

during the winter, partially because northerly winds are accelerated as they are channeled into and through 

the narrow Nenana River Gorge near the Park Monitoring Station. 

Mixing heights were measured at the Healy Monitoring Station using an acoustic sounder during 

the period from September 1990 through August 1991 to charactetize the capability of the lower 

atmosphere to dilute pollutants in the vertical direction. Data indicate that constraints on vertical mixing 

occur most often in the winter during which about 50% of the hours have vertical mixing associated with 

a temperature inversion (the air temperature increases with height). 

3.2.2 Ice Fog 
During long winter nights with clear skies, extreme radiative cooling of the earth’s surface occurs 

in Alaska. In protected valleys. this radiative cooling is often responsible for strong temperature 

inversions of extended duration (Benson 1965). Nonrmlly, at temperatures below about -22’F. a large 

concentration of microscopic ice fog particles are present in the inversion layer (Huffman and 

Ohtake 1971). Ice fog particles form when water vapor condenses on condensation nuclei, such as smoke 

particles, present in the atmosphere. ‘the supercooled fog droplets then fmeze while cooling down to the 
ambient temperature. The prominent feature of ice fog is that it has the potential, when it accumulates 

. . over time and becomes dense during cahn winds, to severely restrict light penetration and vtstbtbty 

through the lowest layer of the atmosphere. lhe inversion layer in which the ice fog is trapped may reach 

heights of 150 ft or more above ground level. 

Three major sources of ice fog in populated areas with arctic cliiates, such as Fairbanks, are water 

vapor from automobile exhaust, heating and power plant flue gases, and ice-free water such as that which 

occurs in association with heating and power plant cooling ponds (Kumai 1969). In the sparsely 

populated Healy area, sources of ice fog include water vapor Born automobile exhaust along the George 
Parks Highway; burning of wood, coal, and fuel oil in home heating units; and ice-free water in the 
Nenana River tesulling from the discharge of warmed water from the Healy Unit No. 1 heat rejection 
system. ‘The water vapor plume formed from Unit No. 1 flue gases does not usually contribute to the 

ground-based ice fog. Water vapor in the flue gases exhausted from Healy Unit No. 1 is discharged 
upward at high velocity from a 1 l@ft stack and usually penetrates beyond the lowest ground-based 
inversion layer. Condensation of this water vapor into a visible plume occurs at higher elevations. 

The primary source of ice fog in the immediate vicinity of the HCCP proposed site is the ice-free 
water in the Nenana River resulting from the warm water discharged by the Healy Unit No. 1 heat 

rejection system. Except for downsneam of Unit No. 1, the Nenana River typically freezes over during 
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December and Junuary, and the ice cover continues until breakup in late April or May. The ice cover 
prevents formation of ice fog caused by exposure of open water to the cold arctic air. The length of 

ice-free water extends from the Unit No. 1 discharge (outfall) on the eastern bank of the Nenana River to 

a point approximately 3 miles downsbeam, and a transitional area in which pockets of open water are 

interspaced with areas of thin ice extends an additional mile to a location near the UCM mine (see 
Fig. 4.1.3). The area of ice-free water gradually spreads from the east bank on which the thermal 
discharge occurs to almost the entire Nenana River just past the first bend in the river below the outfall, 

about 0.5 miles downstream. Beyond the bend, the width of ice-free water stays approximately constant 

at about 225 ft. Consequently, during winter nights under calm conditions, ice fog occasionally forms in 
the air immediately above the ice-free water within the first 3 miles downstream of the discharge, and 

sometimes the ice fog extends as far as 4 miles downstream. The ice fog begins to dissipate during 

daylight hours or if a wind develops. 

3.2.3 Air Quality 

Air quality in the vicinity of the HCCP site is very good, as evidenced by ambient concentrations of 

all air pollutants beiig well below air quality standards. ‘Ihe area is sparsely populated, and the only 

major industrial source of ah poiIutants is Healy Unit No. 1. 
Concentrations of Sq. Nq. and PMia were monitored by the project participant at the HCCP Park 

Monitoring Station, located about 4 miles south of the HCCP proposed site and about 500 ft north and 

outside the boundary of DNPP (Pig. 2.1.2). Validated air quality dam collected at the station for the 

12-month period from September 1990 through August 1991 are summarized in Table 3.2.1. As indicated 

in the table, all concentrations are well below the applicable National Ambient Air Quality Standards 

(NAAQS). Air quality data from the DNPP Headquarters Station also indicate that concentrations are 

well below applicable standards. 

3.2.4 Visibility 

This section &cusses existing visibility in DNPP and in the interior of Alaska overalL 

3.2.4.1 Denali National Park and Preserve 

Visibility, or background visual range, is the maximum distance a large, black object can be 

observed on the horizon Visibility, as a measure of the clarity of the atmosphere, has been established as 

an important air-quality-related value (AQRV) of national parks and wilderness areas. The scenic quality 

of natural landscapes and their color, contrast. and texture are improved by good visibility. DNPP is a 

federal PSD Class I air quality area for which the AQRV of visibility is of interest. ‘HE nearest boundary 

of DNPP is located approximately 4 miles south of the proposed HCCP site (Fig. 3.1.2). 
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Table 33.1. Existing air quality for the Healy area as measured at the Healy Clean 
Coal Project Park Monitoring Station during the It-month 

period hrn September 1990 through August 1991 

Concenhation NAAQS” Percent of 
Pollutant Averaging time Wm’) (clghn’) standard 

so2 3-h 456 1300 4 
24-h 26’ 365 7 
Aooual 5 80 6 

NO2 Anneal 6 100 6 

PM0 24-h 866,~ 150 51 
ANloal 5 50 10 

‘National Ambim Air Quality Stardardc. 
%aximml mcdsmd cmce”lraim 
‘Conrmtntion Rdling fmn forest tire mmke 0” July 1.~ 1991. The llmximmn 244 “d”C ti was ml influlnctd by 

an exceptional event was 31 p&n’. 

The baseline visibility in DNPP has not been measured directly. However, the NPS has been 
measuring fine-particulate concentrations, sizes, and chemical composition at the DNPP Headquarters 

Station since September 1986. Fine particles (those with diameters less than 2.5 pm) and coarser particles 

(those with diameters greater than 2.5 pm and less than 10 pm) are sampled. Visibility can he estimated 

from the fine-particulate concentration meamrements using light extinction theory (Latimer et al. 1985). 

A total of 328 24-h or 72-h fine-pardculate measurements from DhTP were ma& during the period from 

September 1986 through May 1990 (the most recent data available) for calculation of visibility. 
Table 3.2.2 provides a measure of the existing visibility, including the range, by displaying the 

calculated 10th. 50th. and 90th percentile visibility by season for DNPP. Percentile refers to the 

Table 333. Calculated seasonal visibility for the lOth, 50th (median), and 90th percentiles 
for Denali National Park and Preserve, 19864990 

Calculated visibility &III) 

SeasOn 
Number of 

measurementS 10th percentile 50th percentile 90th percentile 

winter 69 132 219 329 

Spring 91 111 111 251 

Summer 74 137 198 291 

Fall 94 176 236 318 

Annual 328 132 205 309 

3-24 



Final: December 19931 

percentage of values that are less than the displayed value; for example, the annual 90th percentile 

visibility is 309 km, which means that 90% of the calculated visibilhies are less than 309 km. ‘fbe annual 

median, or 50th percentile, visibility is 205 km. For comparison, the theoretically best possible visibility 

of 391 km would occur in a particle- and pollution-free atmosphere. Based on these calculations, the 

existing visibility at DNPP is excellent, one of the best in the United States. The lowest visibility occurs 

in the spring, while the highest visibility occurs in fall. The highest 90th percentile visibility occurs in 

winter and the second highest in fall. 

32.4.2 Interior Alaska 

The visibility calculations include natural visibility impairment associated with forest fms that 

increase the measured particulate concentrations (see Table 3.2.1). Wires are a common summer 

occurrence in the interior of Alaska, and in recent years they have been allowed to bum unimpeded by 

human intervention as long as they do not threaten human life or private property. As a consequence, 

smoke generated from these fires can substantially reduce visibility for several weeks at a time during the 

summer. 

The visibility calculations also include impairment from regional haze. Regional haze is a 

reduction in visibility associated with stagnant air masses containing pollutants from emitting sources that 

have mixed with the atmosphere so that distinct plumes from the emissions are not visible. Secondary 

particulate species (i.e., those formed in the atmosphere from emitted gases) such as sulfate (SO,‘, and 

nitrate (NO37 appear to be the major contributors to regional haze. 
A type of regional haze known as arctic haze has been documented in the arctic region of Alaska 

(Shaw 1991). Arctic haze affects much of the arctic, including cenual Alaska A substantial amount of 

this pollution is believed to originate from major sources in Eurasia, particularly in Eastern Europe and 
the western Soviet Union, and arrives in centml Alaska, including the Healy area, about 2 to 4 weeks later 

via transport by polar winds (Soroos 1992). It is suspected that the arctic haze results in an air mass 

bearing the chemical fingerprint of coal smoke containing heavy metal constituents (Shaw 1991). During 

these episodes, which are strongest in the spring, the entire region is uniformly bathed in arctic haze. The 

lower visibility measured at DNPP during the spring reflects inousions of arctic haze. 

Natural visibility impairment associated with low clouds or precipitation is not accounted for in the 
calculations because water droplets are not measured. During these meteorological conditions, actual 
visibility is less than calculated. ML McKinley and the Alaska Range are often enshrouded by low 

clouds. Low-hanging clouds are common from May to September and block views of the mountain 
(NPS 1982). ‘Ihe probability of a clear or partially clear day has been estimated at 35% in July and 
39% in August. lhe mountain is visible more often in fall and winter but remains largely in shadow when 
viewed from the north because of the sun’s low angle. 
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3.3 SURFACE WATER RESOURCES 

Tbis section describes surface water resources that could be affected by the following aspects of the 

proposed project: (1) water consumption during construction and operation; (2) the discharge of treated 

and/or unrreated wastewater from new facilities; (3) spills, leaks, and leaching from chemical and fuel 

storage areas; and (4) increased mining of coal. 

3.3.1 Hydrology 
Over 40% of the surface water resources of the United States are found in Alaska (USGS 1990). 

However, envimmnental conditions, legal restrictions, and technological problems limit the usabiity of 

this abundant supply. Many of Alaska’s rivers (1) originate in glaciers and icefields and are silt-laden, 

(2) are affected by midwinter overflow icing or ice-jam flooding at spring breakup, or (3) are covered 

with ice year-round. Also, legal precedents regarding water tights and competition for industrial, 

hatchery, recreational, and fish and wildlife habitat uses affect the availability of Alaska’s surface water 

TeSOUFXS. 

Two s!reams in the immediate vicinity of the Healy site include the Nenana River and Healy Creek 

(see Fig. 3.3.1). which have drainage areas of approximately 1910 square miles and 190 square miles, 

respectively (USGS 1991). ‘lhe HCCP would be located on a gravel terrace between the Nenana River 

and the existing Healy Unit No. 1. Figure 3.3.1 shows the location of the existing and proposed plants 
and the surface waters within the Nenana River-Hesly Creek drainage basin. 

Tbe Nenana River originates at the Nenana Glacier on the south side of the Alaska Range (see 
Fig. 3.3.1). The river flows northward to a confluence with the Tanana River at Nenana, Alaska, a 

distance of about 115 miles. Major tributaries of the Nenana River upstream of Healy include Healy 

Creek, which joins the Nenana River less than I mile upstream of Healy Unit No. I, and Yanert Fork, 

which originates in the Yanert Glacier and enters the Nenana River near DNPP. 

Maximum runoff from the glaciers feeding the Nensna River watershed occurs during July and 

August, which corresponds to the period of maximum river flow. In the winter, the river is fed by 

groundwater discharge at a slower, more continuous rate than the glacial feed. As a result the flow in 
winter months is usually low and relatively constant. From 1951 through 1979, the U.S. Geological 
Survey (USGS) measured Nenana River flow upstream and downstream of Healy Unit No. 1. Gne 
former gaging station (No. 15518ooO) was located about 0.75 miles upstream of the Healy Spur Highway 
Bridge. The average annual flow for the period of record at this station was 3,500 cfs: the minimum flow 
of record was 190 cfs; and the maximum flow of record was 46,800 cfs. 

In August 1990, a l-year monitoring program was initiated to support the assessment of impacts to 
water resources from the HCCP and to provide data for permit applications and engineering design The 
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USGS performed both field measurements and laboratory analyses of the physical and chemical 
parameters of the Nenana River, Healy Creek, and groundwater resources. Maximum flow measured in 

the Nenana since August was 13,500 cfs (June 1991). whiZe the minimum recorded flow was 800 cfs 
(March 1991). 

3.3.2 Water Quality and Use 
Alaska Water Quality Standards (Alaska Administrative Code, ‘Dtle 18, Chapter 70, February 2, 

1979) apply to both fresh and marine waters of the state. Fresh waters are protected for water supply 
(domestic, agricultural, industrial. aquicultural) and water recreation (contact and secondary) uses. The 
Nenana River is a freshwater resource used for recreation, fishing, light industrial and agricultural supply. 
and wastewater assimilation; it is classified by the Alaska Deparnnent of Environmental Conservation 
(ADEC) as a multiple-use stream. Although no public drinking water supplies are drawn from the 
Nenana River, it isprotectedfor allfreshwater use classes. Water qualily standarak are listed in 
Table 3.3.1. 

Healy Unit No. 1 withdraws water from the Nenana River for use in the plant’s once-through 
cooling system. The heated water, along with merged low-vohune wastewater, is discharged to the 
Nenana River in accordance with a National Pohutant Discharge Eliiination System (NPDES) permit 
granted by EPA (AR 0022942 issued in 1975). Although the permit expired in 1980. EPA has given 
GVEA an administrative extension of the permit until a new permit is issued 

Historical water quality data for the Nenana River and Healy Creek are limited Between 1962 and 
1967, the USGS measured the following parameters in the Nenana River: temperature, total suspended 
solids, total dissolved solids, hardness, pH, calcium, magnesium, potassium, carbonate and bicarbonate 
alkalinity, sulfate, nitrate, chloride, silica, manganese, and iron (AIDEA 1991a). A comparison of these 
data with current Alaska primary or secondary drinking water regulations (Alaska Administrative Code, 
Title 18, Environmental Conservation, Chapter 80. December 31.1977) indicates no exceedances for any 
regulated constituent that was monitored. The high concentrations of suspended solids in the Nenana 
River (average of 948 mgL) are typical of glacially fed streams. Surface water samples and field 
measummenta of the Nenana River and Healy Creek were taken for 1 year beginning August 1990 by the 
USGS at the following stations (Fig. 3.3.2): 

Site 1. Nenana River at the Highway Bridge gaging station (upstream of the proposed project site); 
Site 2. Nenana River at the Healy Unit No. 1 cooling water intake (downstream of the plant outfall); 
Site 3. Nenana River, 1000 ft downstream of the HeaIy Unit No. 1 outfall; and 
Site 4. Healy Creek below its confluence with Moody Creek. 
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Table 3.3.1. Water quality criteria applicable to the Nenana River 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Fetal coliform bacteria (FC): Based on a minimum of five samples taken in a period of 
30 d, mean shall not exceed 2OFC/lCOmL, and not more than 10% of the samples shall exceed 
4OFc/lOOmL. For groundwater, the FC concentration shaIl be less than 1 FC/lOO mL when 
using the FC Membrane Filter Technique or less than 3 FC/lOO mL when using the fetal 
coliform Most Probate Number technique. 

Dissolved gas: Dissolved oxygen (DO) shall be greater than 7 rngn in waters used by 
anadromous and resident fish. In no case shall DO be less than 5 mg/L to a depth of 20 cm in 
the interstitial waters of gravel used by anadromous or resident fish, DO shall be greater than 
or equal to 5 ma. III no case shall DO above 17 mg/L be permitted. The concentration of 
total dissolved gas shall not exceed 110% of saturation at any point of sample collection. 

pH: pH shall not be less than 6.5 or greater than 8.5 and shall not vary more than 0.5 pH unit 
from natural conditions. If the natural condition pH is outside this range, substances shall not 
be added that cause an increase in buffering capacity of the water. 

Turbidity: Shall not exceed 5 nephelometic turbidity units (NTU) above natural conditions 
when the natural turbidity is 50 NTU or less; shall not have greater than a 10% increase. in 
turbidity when the natural condition is more than 50 NTU. not to exceed a maximum increase 
of 15 NTU. 

Temperature: Shall not exceed 20°C at any time. The following maximum temperatures 
shall not be exceeded, where applicable: 

Migration routes: 15Yz 
Spawning areas: 13°C 
Rearing areas: 15oc 
Egg and fry incubation: 13°C 

For all other waters, the weekly average temperature shall not exceed site-specific requirements 
needed to preserve normal species diversity or to prevent the appearance of nuisance 
organisms. 

Dissolved inorganic substance: Total dissolved solids from all sources shall not exceed 
500 mg/L. Neither chlorides nor sulfates shall exceed 200 mg& 

Sediment: The percent accumulation of fine sediment in the range of 0.1 to 4.0 mm in the 
gravel hed of waters used by anadromous or resident fish for spawning may not be increased 
more than 5% by weight over natural conditions (as shown from grain size accumulation 
graph). In no c&se may the 0.1 to 4.0 mm fme sediment range in the gravel bed of waters 
used by anadromous or resident fish for spawning exceed a maximum of 30% by weight (as 
shown from grain size accumulation graph). In all other surface waters no sediment loads 
(suspended or deposited) shall be present that can cause adverse effects on aquatic animal or 
plant life, their reproduction, or habitat 
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Table 3.3.1 (continued) 

8. Toxic and other deleterious organic and inorganic substances: Substances shah not 
individually or in combination exceed 0.01 times the lowest measure 96 h LC, for life stages 
of species identified by the department as being the most sensitive, biologically important to 
the location, or exceed criterial cited in Environmental Protection Agency, Quality Criteria for 
Water or Alaska Drinking Water Standards, whichever concentration is less. Substances shall 
not be present or exceed concentrations that individually or in combination impart undesirable 
odor or taste to fish or other aquatic organisms as determined by either bioassay or 
organoleptic tests. 

9. Color: This shah not exceed 50 color tits where water supply is or will be treated. Where 
water supply is not treated, it shall not exceed 5 color units. 

10. Petroleum hydrocarbons, oils, and grease: Total hydrocarbons in the water column shah not 
exceed 15 pg/L, or 0.01 of the lowest measured continuous flow 96 h LC, for life stages of 
species identified by the deparnnent as the most sensitive, biologically important species in a 
particular location, whichever concentration is less. Total aromatic hydrocarbons in the water 
column shall not exceed 10 pg/L, or 0.01 of the lowest measured continuous flow 96 h Lt& 
for life stages of species identified by the department as the most sensitive, biologically 
important species in a particular location, whichever concentration is less. Concentrations of 
hydrocarbons, animal fats, or vegetable oils in the sediment shah not cause deleterious effects 
to aquatic Me. Shall not cause a film, sheen, or discoloration on the surface or floor of the 
water body or adjoining shorelines. Surface waters shall be virtually free from floating oil. 

11. Radioactivity: Shall not exceed the concentraticns specified in the Alaska Drinking Water 
Standards (18 AAC 80) and shah not exceed limits specified in Title 10, Code of Federal 
Regulations, Part 20 and National Bureau of Standan&, Handbook 69, except concentration 
factors for organisms involved shah not exceed maximmn permissible limits for specific 
radioisotopes by Title 10, Code of Federal Regulations, Part 20, and National Bureau of 
Stamiards, Handbook 69. 

12. Total residual chlorine: Shall not exceed 2.0 pg/L for salmonid fish or 10.0 pgIL for other 
orgallisms. 

13. Residues (floating solids, debris, sludge, deposits, foam, scum): Shall not alone or in 
combination with other substances or wastes cause the water to be unlit or unsafe, or cause 
acute or chronic problem levels as determined by bioassay or other appropriate methods. Shall 
not alone or in combination with other substances cause a fti. sheen, or discoloration on the 
surface of me water or adjoining shorelines; cause leaching of toxic or deleterious substances: 
or cause a sludge, solid, or emulsion to be deposited beneath or upon the surface of the water, 
within the water column, on the bottom. or upon adjoining shorelines. 
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Site 1. Nenana River at the Highway Bridge gaging station (upstream of the 
HCCP proposed site). 

Site 2. Nenana River at Healy Unit No. 1 cooling water intake (downstream 
of the plant outfall). 

Site 3. Nenana River, 1000 ft downstream of Healy Unit No. 1 outfall. 
Site 4. Healy Creek, about 300 R below its confluence with Moody Creek. 

CREEK 

Fig. 3.32. Location of surface water and groundwater monitoring stations near Healy, Alaska. 
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Three groundwater monitoring wells at the Healy Unit No. 1 site (locations 5.6, and 7 on 
Fig. 3.3.2) am also being monitored as part of this program (see Sect. 3.4). Results of water quality 
analyses are reported in Appendix A. In general, results indicate that water quality in the Nenana River is 
good, with the exception of very high natural turbidity that occurs in the months of glacial snow-melt. 
River water quality meets the state water quality standards for its use classification (Table 3.3.1). All 
chemical constituents of river water have been below EPA primary drinking water standards. 

Measures are presently undertaken at the UCM Poker Flats Mine to control sedimentation and 
prevent acid mine runoff. Surface water runoff from the mine is collected via diversion ditches into a 
two-stage sedimentation and clarification pond system and pH adjusted before discharge into Lignite 
(Hoseanna) Creek. 

3.4 GEOLOGY AND GROUNDWATER 

3.4.1 Local Geology 

The HCCP proposed site is on preexisting, nearly level construction fill that is about 10 ft above 
the present lOOyear floodplain of the Nenana River. The site is about 500 ft from the riverbank, and 
immediately downstream (north) of the mouth of Healy Creek. A gently sloping alluvial terrace (an 
ancient floodplain) underlies the construction ffl. The terrace consists of Pleistocene and Holocene 
alluvium and glacial ouhvash (sand to coarse gravel) which also cover the Nenana River Valley. The 
terrace is about 20 ft above normal river level. 

Three distinctive stratigraphic rock types underlie the HCCP site @IDEA 1991a) as illustrated in 
Fig. 3.4.1. In descending order they are (1) 10 to 20 ft of unconsolhlated glacial outwash deposits and 
alluvium (Pleistocene and Holocene); (2) several hundred feel of poorly consolidated sedimentary rocks 
consisting of conglomerate, sandstone, siltstone. shale, and coal (Miocene and Oligocene); and (3) several 
thousand feet of metamorphic rocks (Paleozoic or Pm-Cambrian schist). Nenana gravel (Pliocene) 
underlies Pleistocene-Holocene alluvium downriver from the power plant. Strata underlying the 
Pleistocene and Holocene deposim dip steeply to the north. These strata are significant in terms of the 
geohydrology of the HCCP site (Sect. 3.4.2). 

The Nenana Gravel (Pliocene) is a thick stratum which outcrops ln the hills immediately northeast 
of the HCCP site. Although several thousand feet of Nenana Gravel underlie the nearby hills, the gravel 
is not present beneath the HCCP site. 
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3.4.2 Geohydrology 
All of the above strata are water beating except for the metamorphic rocks. Statewide utiliition of 

Pleistocene and Holocene glacial outwash and alluvial aquifers far exceeds that of other aquifers in 
Alaska (USGS 1990). There are no nearby domestic or industrial wells in the outwash-alluvial aquifer 
that lies beneath the proposed HCCP site. 

Locally, glacial ouhvash and alluvial aquifers are recharged by lmiltration of precipitation, 
snowmelt, floodwater from the Nenana River and Healy Creek, and water from the existing unlined fly 
ash ponds. Groundwater discharges to the Nenana River during normal or low flow conditions. 

The existing Healy Unit No. 1 draws its potable water supply from the underlying 
Miocene-Oligocene strata at a depth of about 200 ft (AIDEA 1991a). The steady-state capacity of the 
Healy Unit No. 1 well is less than 50 gal/mm Other nearby Miocene-Oligocene wells are at the 
Waugamon Recreational Vehicle Park, which is approximately 0.25 miles east (upgradlent), and the town 
of Healy, which is approximately 2.5 miles northwest (downgradient). 

3.4.3 Groundwater Quality and Use 
Groundwater quality monitoring at the HCCP proposed site was obtained from two wells, locations 

5 and 7; a third well at location 6 was plugged and abandoned because of difficulties experienced in 

sumpfe collectin (see Fig. 3.3.2). The well at location 5 is the Healy Unit No. 1 potable water supply 
well which was drilled in 1967. Wells at locations 6 and 7 were drilled to charactetize baselll 
gmundwater conditions before initiation of the HCCP proposed plant construction and to support this EIS. 
None of these wells were drilled in response to a regulatory mandate. Ihe well at location 5 is screened 
for water quality sampling at a depth of 200 ft in the Miocene-Oligocene aquifer. Location 6 was the site 
of a recently drilled monitor well (MWl), which was screened at a depth of about 18 tt, below fill 
material underlying the downgradient extension of the existing fly ash ponds. Location 7 is the site of 
another recently drilled monitor well (MW2). which is screened at a depth of about 27 ft in 
Pleistocene-Holocene outwash and alluvium. Location 7 is southeast of the existing fly ash ponds. 

The groundwater quality sampling program began in October 1990 (AIDEA 1991a). Samples were 
collected at monthly and quarterly intervals at locations 5 and 7. These sample intervals are believed to be 
sufficient for representing seasonal variations and annual ranges ln water quality. Samples from locations 
5 and 7 were analyzed for a variety of water-quality constituents and EPA priority pollutants. 

Table 3.4.1 is a summary of gmundwater quality dam for major chemical constituents at the HCCP 
proposed site. Most parameters were measured 9 to 11 times and represent a range of values. Others 
represent initial unrepeated values. Dissolved constituents in the Pleistocene-Holocene nonpotable 
aquifer range from 10 to 100 more concentrated than those in the Oligocene-Miocene aquifer. The 
Pleistocene-Holocene aquifer is unsuitable as potable water supply because its high TDS and barium 
concentrations fail to meet EPA’s interim primary drinking water standards. Furthermore, iron and 
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Table 3.4.1. Range of on-site well water quality, major dissolved (constituents) in Healy Unit No. 1 
well (location 5) and monitor well 2 (location 7) 

PauXIleter 
(tug/L unless 

noted) 

Healy Unit No. 1 Monitor well 2, 
Oligocene-Miocene aquifief PleistoceneHolocene aquitier National JXnking 

1967 9/90-7/Y 1 11/90-7/91 water standard 

Depth of screen (ft) 

Total dissolved solids 
Total hardness as 

caco3 

calcitull 

Magnesium 
pH @I-I units) 
Speoific conductance 

WC@ 
Bicarbonate 
Fecatcolifonn 

(colonies/1OO mL) 
SOdhUll 
Chloride 

SOIfStfZ 
RUOIi& 

Nitrogen (total) 

200 

301 
136 

40 
9 
1.9 
- 

- 
- 

- 
- 

- 
- 
- 

25-293 
93-110 

2&33 
5-l 
8.1-8.3 
460-508 

162-207 
0” 

62-68 

29-52 

19-24 
OY 
0.4-0.6 

27 

13cW2350 
620-1100 

210-390 
22-35 
7.1-7.9 
2940 

228-322 
- 

19%390 
530-1400 

s2-23 
- 

cQ.7 

- 

500” 
- 

- 

- 

6.5-8.5’ 
- 

- 

lb 

- 

2soa 
250” 
2’ 
10C 

‘CFR (Code ofFcdcrd Repluiom) 1991. 
bFau 1990. 

40 CFfC Part 143. ‘National Secmduy Drinking Water Regulniow.” 

‘CTR (code of Fuknl Rcplatim~) 1991. 40 CFR Pan 263. A&qcrdix Ill. “EPA Interim Plimrry Drinking Water Standards.’ 

manganese concentrations do not meet secondary standards. Current water quality of the plant potable 
water supply is similar (improved in terms of TDS and hardness) to the water quality measured in 1967. 
The lack of change in water quality over 25 years of operation suggests that poor quality groundwater in 
the overlying alluvium has not co-mingled with groundwater in the Oligocene-Miocene aquifer. The 
potable water supply from the Oligocene-Miocene aquifer at location 5 (Healy Unit No. 1 well) is alkahne 
and rated as hard according to the classitication for relative hardness by Durfor and Becker (1964). 
Table 3.4.2 contains a summaty of EPA priority pollutant constituent concentrations, including a large 
number of metals. Phenol, at 12 ngL, is the only detectable EPA priority pollutant reported from this 
deep water supply well in the Oligocene-Miocene aquifer. Two heavy metals (iron and manganese) and 



) Healy Clean Coal Project EIS 

Table 3.4.2. Metals and Environmental Protection Agency (EPA) priority pollutant dissolved 
concentrations in Healy Unit No. 1 well (location 5) and monitor well 2 (location 7) 

Parameter 

Healy Unit No. 1, 
Oligoeent-Miocene aquifer 

g/90-7/91 

Monitor well 2, 
Pleistocene-Holocene 

National Drinking 
water standard 

Merals 

Barium 

Copper 

Iron 

Lithium 

-gane= 
Strontium 

Zi”C 

EPA prioriry pollutants 

Phenol 

P-23 llC0-2500 

BDLb BDLb 

46-110 3800-Il,ooO 

4d - 

62-91 3100-49cKl 

57-100 15cO-4ooo 

<3-10 4-29 

12d - 

looo” 

300’ 

5oc 

5oooc 

‘CFR (Code of Federal Reguiati~) 1991. 40 CFR Part 265, Appendix ill, “EPA lntezin~ Rimary D&king Water 
Standardr.” 
bBelow detection limits. 
‘CFFt (code of Federal Regulations) 1991. 40 CFR Part 143, “National Secondary Drinking Water Regulations.” 
%u 1990. 

snonthnn arc present in concentrations of approximately 60 pg/L. Manganese concentration slightly 
exceeds National Secondary Drinking Water Standarcis. If present, most other metals are in 
concentrations which are below detection liiits (BDL). Except for copper, these BDL metals were 
sampled and analyzed one time only. Except for phenol, none of these constituent concentmtions is 
indicative of potential contamination from the power plant. Phenol is a coat-tar derivative and a product 
of the incomplete combustion of coal. Phenol may also have migrated to the well from natural coal seams 
that are known to be present beneath the HCCP site. Currently, it is uncertain whether the phenol is a 
contaminant from the existing Healy Unit No. 1 or is naturally occurring. No baseline phenol 
concentrations are available for Healy Unit No. 1. Iron and manganese, are often present in natural 
gmondwatcr. Shallow groundwater in the Pleistocene-Holocene aquifer at location 7 (MW2) has 10 to 
100 times more dissolved metals than the deep Oligocene-Miocene potable groundwater at location 5. 
Water samples taken from location 6 (MWl) were strongly alkaliie (pH = 11.9). presumably a result of 
the leaching of fly ash. ‘Ihe fly ash would be removed and replaced by gravel for the HCCP site 
foundation. 
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3.4.4 Soils 
Natural soils on the HCCP proposed site were removed during construction of Healy Unit No. 1 or 

covered by unclassified, engineered fill material. The existing fly ash ponds were placed on iilI. Both fS 
material and underlying ouhvash deposits consist of sand to coarse. gravel. 

3.4.5 Seismic@ 
The HCCP site is in seismic zone 3 (ICBO 1988). where major earthquake damage (uxrespondlng 

to modified Mercalli intensity = VIII [MM VIII] and peak ground accelerations ranging from 0.2 g to 
0.4 g) has a 10% probability of occurring at least once in 50 years (Algennissen et al. 1990). lie existing 
Healy Unit No. 1 was constructed in 1967. This facility was constructed to seismic zone 3 standards. 
Thoughfinal design of the proposed HCCP facility is incomplete, current &sign is in conformance with 

the Uniform Building Code guidelines for important but low-hazard facilities in seismic zone 3 
(Fig. 3.4.2). A peak ground acceleration of 0.30 g is being usedfordesign. 

Thorson (1978) describes a Io!e-Pleisrocene fauIl that is &a&d near the existing powerphnf 

The trace of Ms fat&V passes east-no&east along a path tha! Iies about 100 to 208 m south of the plant 

al its closest apptvach. According to Thorson, there may have been al Icasr three separate movements 
along this fault during PleMocene time with a roti of 6.S m verticaI dispbzcement over &past 22,000 

years. 
Based on Thorson’s description, the return periodfor rupture abmg Ms fauIl i3 expected to be on 

rh.e o&r of several &ousanok of years. By comparison, the VBC recommended &sign ecvrhqunke 

(previously &&bed) has a return period that is conservativeIy estimated at 508 years. AIthough 

long-return period events (estimated in thousands of years) are consi&red in the &sign of high-huwrd 

facilities (e.g., nuclearpower pbmts and plutonium processing faciIities), they are not co&&red in the 

&sign of importan! but low-hazanif?aciiilies. No new faiIilies are pknned to be constructed over Ihe 
inferred Iocadon of the fauk Therefore, surfae ruplure along this fault is not a &sign consideration. 

Nearby ground shaking assoctied wifhfufure rupruns along this fadf also is nol a &sign 
considerudon because the probability of such an event is ex&emeIy low during the SO-year I&e of the 

fmiIity (much less than the 10% probability of &sign gmund motion exceedance that is oliowed in the 

IJBC guidelines). 
Foundations, soik, andjiIls at the site consist of cohesion&s soils that an? coarse grained and 

free akaining. Accorakg to Seed and Miss (1971), soUs such as these are not expected to fair by 

Iiquef~iion during an earthquake. 
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ORNL-DWG 91~-1674a 
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0 800 KM 

Fig. 3.4.2. Seismic zone map of Alaska (modified after I&national Conference of Building 
Officials, 1988, “Uniform Building Code,” Whittier, California). 
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3.5 ECOLOGICAL RESOURCES 

The areas of interest related to potential effects on ecological resources include the vicinity of the 
HCCP proposed site (effects of air pollution and water withdrawal and discharge), DNPP (air pollution 

effects), and the UCM Poker Flats Mine (coal mining effects). The terre.striaJ and aquatic resources of 
each of these areas are described 

3.5.1 Terrestrial 
3.5.1.1 Site Vicinity 

The HCCP proposed site is a highly disturbed and unvegetuted area adjacent to the existing Unit 
No. 1. The vicinity of the site includes a mixture of disturbed areas, formerly disturbed areas with 
recovering vegetation, and natural vegetation. This area can be divided into the following three zones 
[based on more extensive descriptions in Wwdward-Clyde (1978); Tarbox et al. (1979); and AIDEA 
(1991a)l: 

1. 

2. 

3. 

Immediately to the north and northeast of the site, a steep escarpment rises from the 
floodplain of the Nenana River to a high plateau. The plateau is dominated by natural 
mixed birch, spruce, and shrub tundra communities. The slopes facing south to west of the 
escarpment support diverse plant communities apparently because of variations in the slope, 
aspecf and soils and the occurrence of snow slides. Vegetation ranges from a mixture of 
grasses and pioneer trees on recent slide areas, through a variety of shrubby vegefafion 
types, to open forest on the higher slopes where the slope angle is shallower and the soils are 
deeper. 
South of Healy Creek and east of the Nenana River are high terraces of tundra. This zone 
includes low shrub and herbaceous tundra on the terrace. surfaces with alder and white 
spruce woodlands on the intermediate slopes. 
West of the Nenana River lies an area of rolling topography with railroads, roads, and other 
disturbances. Because of these disturbances and tire, much of this area is in scrubby 
successional’vegetation. Other parts of the area contain tundra-like vegetation and forest. 

Mammals occuning in the vicinity of the site include grizzly bears, caribou, moose, Dali sheep, 
wolves, red foxes, marten, lynx, wolverines, and snowshoe ham (Wwdward-Clyde 1978; Tarbox et al. 
1979: Elliott 1984). Little habitat exists for shorebirds or waterfowl in the vicinity of the site: but mallard, 
American widgeon, green-winged teal, br@ehead, spotted sandpiper, and northern phalarope have been 
observed to nest in the area (AIDEA 1991a). Many species of upland birds occur in the area, including a 
relatively high density of nesting golden eagles (Roseneau and Springer 1991). 
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3.5.1.2 Denali National Park and Preserve 

DNPP contains large areas of natural vegetation disturbed only by a few roads, a railroad tine, 
visitor facilities,placer and lode minedareas, and NPS operations (borrowpits, equipment storage, etc.). 
NPS (1990) describes the vegetation of the park as tundra and taiga (coniferous woodlands and forests). 
Most of the central portion of the park is covered by tundra or bare rock and ice; tundra generally occurs 
at higher elevations. Tundra includes grasses, sedges, and other herbaceous plants; low shrubs; mosses; 
and lichens. ‘lhe taiga occurs below 2300 ft. particularly in the northwestern portion of the DNPP. The. 
glees are larger and grow more densely at lower elevations; the taiga in most of the park is open, with a 
dense understory of shrubs and herbs. Areas of shrub vegetation occur at intermediate elevations, with 
tall shrubs on moist slopes and in drainages and low shrubs on dryer slopes and higher elevations. 

DNPP is visited as much for its wildlife as for its scenery (such as views of Mt. McKinley). DNPP 
supports 39 species of mammals, 159 species of birds, and 1 amphibian species (NPS 1990). Prominent 
mammals include caribou, moose, Dali sheep, grizzly bears, black bears, and wolves. 

3.5.1.3 Usibelli Coal Mine, Inc., Poker Flats Mine 

The UCM mine occurs in an area of mixed taiga (predominantly open black spruce) and tall-shrub 
and low-shrub tundra (Helm 1985). Much of the area has been disturbed by mining and has bare soil that 

will be revegetated or areas thut have abeady been revegetated with introduced grasses and herbs. The 
wildlife is similar to surrotmding areas, as discussed in the previous section. 

3.5.2 Aquatic 
3.5.2.1 Site Vicinity 

The proposed facility would withdraw water from and discharge water to the Nenana River just 
below its confluence with Healy Creek. Five species of fish have been documented in this segment of the 
river: round whitefish, longnose sucker, burbof arctic grayling. and slimy sculpin In a study by Tarbox 
et al. (1979). round whitefish and longnose sucker constituted most of the catch (74% and 22%. 
respectively). Fish abundance has not been measured because of the difficulty of sampling in this 
relatively large high-velocity stream, particularly in winter. The available sampling data, which the 
Alaska Department of Fish and Game has deemed adequate to characterize the site (A. H. Townsend, 
letter to Glenn W. Suter II, ORNL, Oak Ridge, Tear., Aug. 22.1990). suggest that fish abundance is low 
in the Nenana River near the proposed site (Tatbox et al. 1979). However, this section of the river is 
portrayed by Wolfe (1988) as a “documented resource harvest area” for nonsalmon fish (Le., people have 
reported that they fish there). 
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The density of aquatic microinvertebrates (i.e., river bottom and other planktonic organisms) was 
found to be. 35 organisms/m’ (Tarbox et al. 1979) and was the lowest of any fauna studied. No obvious 
effect of the thermal component of GVEA’s discharge on river bottom fauna density, composition, or 
distribution was evident. However, sample size and geographic coverage were limited. 

Fish eggs and larvae have not been sampled in the Nenana near the site. Round whitefish and 
burbot may spawn there, but conditions do not appear to be favorable. Tarbox et al. (1979) caught small 
juvenile whitefish (24-44 mm) in the Nenana River, suggesting that spawning occurs in the area, but not 
small juvenile longnose suckers, burbot, or arctic grayling. Most spawning and larval rearing appears to 
occur in tributary streams. 

Coho salmon spawning and rearing have been documented in downst~am tributaries (Lignite. 
Spring, Panguingue Spring, and Panguingue Creek), but apparently salmon spawning does not occur in 
upstream tributaries (Tarbox et al. 1979). These spawning areas occur in tributuries more than 3.5 miles 
downstream (north) of the site and would not be affected by the project 

3.5.2.2 Denali National Park and Preserve 

DNPP contains two types of stream communities. Most are glacial streams originating at high 
elevations in the Alaska Range. These glacial s@eams support little aquatic life because of their high silt j 
burden. The nonglacial s&earns originate at lower elevations, are clear, and support relatively productive 
aquatic communities. The DNPP harbors 16 kish species, including 4 anadmmous Pacific salmon species 

and the arctic graylmg, which is the. primary sport fish in DNPP (NpS 1990). 

3.5.2.3 Usibelli Coal Mine, Inc., Poker Flats Mine 

The mine area drains to Lignite (Hoseanna) Creek. Sampling in this creek with seines (23 hauls) 
and minnow buckets (for 228 h) yielded 3 arctic grayling and 1 round whitefish (Tarbox et al. 1979). 
Sampling results and poor habitat quality (high levels of suspended sediments and fuK texhxed substrate) 
in the creek suggest that Lignite (Hoseanna) Creek constitutes a poor aquatic habitat. 

3.5.3 Threatened and Endangered Species 

U.S. Fish and Wildlife Service (FWS) has determined that two threatened or endangered species 
may occur in the area: the threatened arctic peregrine falcon, which could occur as a migrant, and the 
endangered American peregrine falcon, which could be resident (p. J. Sousa, Field Supervisor, Fish and 
Wildlife Service, Northern Alaska Ecological Services, leaer to E. W. Evans, DOE, Pittsburgh, May 29, 
1991, see Appendix 0. Tarbox et al. (1979) noted a possible peregrine falcon eyrie on the east bank of 
the Nenana River upstream of the proposed site, but saw no falcons. However, a raptor (birds of prey) 
survey conducted in May 1991 failed to find evidence of peregrine falcons within 5 miles (8 km) of the 
proposed site (Roseneau and Springer 1991). 
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FWS indicated that no listed or candidate/threatened or endangered plant species were known to 

occur in the area of the proposed site. (P. J. Sousa, Field Supervisor, Fish and Wildlife Service, Northern 
Alaska Ecological Services, letter to E. W. Evans, DOE, Pittsburgh, May 29.1991). 

Some species that occur in the area are listed as candidates for threatened or endangered status 

(FWS 1989.1990). These have no protected status but may be listed in the future and deserve special 

consideration. Those that may occur in or around the DNPP include the following: 

1. 

2. 

3. 

4. 

The&sh-c&red dandelion is described as occurring in DNPP by the NPS (1989). 

A mustard is described as occurring in DNPP by the NPS (1990). 

The North American lynx occurs in DNPP and in the vicinity of the proposed site. It is 

listed primarily because of concern for populations in the lower 48 states. 

Swainson’s hawk is a category-three species (it was once considered for listing but is no 

longer because it is mom abundant or widespread than previously thought). Therefore, it is 
not really a candidate but is still on the list. 

Of these candidate species, only the lynx has been detected in the vicinity of the pmposed site 
(Tarbox et al. 1979; Elliott 1984). 

3.6 FLOODPLAINS AND WETLANDS 

The National Wetlands Inventory iden@ies wetlands along the Nenana River and tributary streams. 

No wetlands occur on the proposed site. The pmposed site is not within the 100.year floodplain of tbe 

Nenana River (Grey and Lehner 1983; AIDEA 1991a). The site may have been in the floodplain and may 

have included wetlands before the construction of Healy Unit No. 1. 

3.7 PREHISTORIC AND HISTORIC RESOURCES 

This section identifies prehistoric and historic resources in the region, defined as that section of the 

Nenana giver Corridor that stretches from 4 miles upstream (south) of the HCCP proposed site to 2 miles 

downstream (north) of the HCCP alternative site and the drainage basins of Lignite (Hoseanna) Creek, 
Healy Creek, and Dry Creek (see Fig. 2.1.2). The. exact locations of many of the prehistoric and historic 
sites identified in this section am unknown: therefore, the locations are described but not depicted on a 

map. 

3.7.1 Prehistoric Resources 
The Alaska State Historic Preservation Office (SHPO) has identified two prehistoric sites in the 

vicinity of the HCCP proposed location (Bimrer 1991). The sites, identified as HEA- and HHA-210, 
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are located south of the Nenana River Railroad Bridge, witbin 1 mile of, but across the river from, the 

HCCP proposed site. No known prehistoric resources are located at the proposed site (Judith E. Bitmer, 
Alaska State Historic Preservation Office, letter to T. C. Ruppel, DOE, Pittsburgh, July 11, 1991, 

Appendix D). 

In recent years, statistical correlations between known prehistoric sites and the surrounding terrain 

have been applied to the Healy area to identify locations with high, medium, and low probabilities of 

containing prehistoric sites (Greiser et al. 1986). Using similar correlations along with systematic 

pedestrian surveys, three potential prehistoric sites have been identified in the vicinity of the HCCP 

alternative site (Alaska Heritage Research Group, Inc. 1987). The sites, HEA-140, HEA-141, and 

HEA-142, are located more than 1 mile northeast of the alternative site on the opposite side of the Nenana 

River. 

3.7.2 Historic Resources 
The Alaska SHIP0 has identified four state historic sites in the vicinity of the HCCP proposed 

location (Judith E. Bitmer, Alaska State Historic Preservation Office, letter to W. D. Steigets, Stone and 

Webster Engineering Corp., Denver, Colo., January 1991). The sites, identified as HEA-080, HEA-083, 
HEA- 19, and HEA-229, include the old Healy townsite. the Nenana River Railroad Bridge, and two ’ 

cabins on the west bank of the Nenana River. The first three sites are about 0.75 miles from the HCCP 

site, and the fourth site is about 1.5 miles away. 

The Alaska Heriruge Resources Survey Lists two additional state historic sites near the HCCP 

alternative location The sites, I-TEA-237 (the Arctic Coat Company Camp) and HEA- (the Popovitch 
Creek Camp Site), are located more than 4 miles northeast of the alternative site on the opposite side of 
the Nenana River. 

No known historic resources are located at the proposed site (Judith E. Bittner, Alaska State 

Historic Preservation Office, letter to T. C. Ruppel, DOE, Pittsburgh, July 11.1991, Appendix D). 

3.6 SOCIOECONOMICS 

This section provides information on socioeconomic resources in the region most likely to be 
affected by the HCCP. The socioeconomic study region is the Denali Borough, but it is expected that 
most impacts will be confmed to the communities of Healy and DendiPafk, the communities closest to 
the HCCP proposed location (see Fig. 3.8.1). Therefore, emphasis is placed on socioeconomic resources 
in Healy and Denali Park. 

3.8.1 Population 
In 1990, the total population of the Denali Borough was estimated to be 1797 (ADCRA 1992). 

Table 3.8.1 provides historic population data for Healy and Den&i Park. Between 1980 and 1990, Healy 
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Table 3.8.1. Population in Healy and Den& Park 

Community 1970 1980 1985 1990 

H&Y 79 334 414 487 

Denali Park (I 32 65 171 
‘Dam nn waiiabic. 
Sowcc: U.S. Cenrw cfPopulntion, ,970. ,980 and 1990. AIDEA (Nash Lndurtrial Dcvc,opncn‘ md 

Expn Authority) Second Draji EnviroMuml InJmva~ion Volume. Hmly Clan Cd Projecr. fidy, 
Ahlur. prepared by Stone and Webster EnSineerinS Corp.. Dsnver. September 1991. 

experienced moderate population growth and Denall Pork experienced rapid population growth, with 

average anntrill increases of 4.6% and 43.4%. respectively. This growth was the result of increased UCM 
mining activities in Healy and increased government and commercial activities associated with tbe DNPP 

in Denali Park. 

3.8.2 Employment and Income 
In the Denali Borough, opportunities for year-round employment are somewhat limited by the 

seasonal nature of the area’s tourist industry and the general lack of commercial and industrial 

development In 1986, the Yukon-Koyukuk Census District, which includes much of what is now the ’ 

Denali Borough, had an estimated unemployment rate of 17%, compared with 10.8% for the state of 

Alaska and 7% for the United States (U.S. Bureau of the Census 1988). Employment in the study region 
is particularly affected by seasonal variation, reaching its peak during the summer when tourist-oriented 

services are in demand and declining during the winter off-season. 

The largest employer in the borough is Clear Air Force Base (APB), a U.S. Air Force ballistic 

missile early warning station near Anderson that employs 308 civilians. The NPS is the second-largest 

employer for much of the year, providing 122 jobs during the tourist season (52 of these positions are 

year-round). In all, the NPS estimates that approximately 3C00 persons work in DNPP or in 

tourist-related businesses near the park during the summer, but many of the employees are not permanent 

local residents. Gther major employers include UCM (103 employees), the Railbelt Regional Educational 

Attendance Area (60). and GVEA (29). 
Table 3.8.2 lists 1989 annual average and annual peak employment by occupation for residents of 

the Denali Borough. As indicated by differences between peak and average employment, many residents 

find temporary jobs at local retail and service establishments during the tourist season. 
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Area 

Table 3.82. Employment in the study region (1989) 

Annual Annual 
average peak 

Mining 

Conshuction 

Transpomtion, utilities, communication 

Retail trade 

Services 

Local government 

State government 

Federal government 

Civilian employment at Clear Air Force Base 

Total 

103 103 

12 16 

87 110 

59 90 

128 257 

48 60 

15 16 

81 129 

308 308 

841 1089 

Source A/U&A (Alosxo I&trid Devdopme~ ad Elpon Au&&y) Second Dr@ 
Environmcntol Itg%mmion Volume. Hcaly Clean Cm1 Project, Hdy. A&h. prqwed by Stone and 
W*tcrEnginccring Corp.. Denver, September 199,. 

Residents of the Denali Borough, especially those in Anderson and Healy, have relatively high 

incomes. Table 3.8.3 compares average taxable income in the study region communities with the same 

variable for the state of Alaska and the United States. Incomes are highest in Anderson, where almost all 

the city’s work force is employed at Clear AFB, and in Healy, because of wages provided by GVEA and 

UCM. 

3.8.3 Housing 
The Denali Borough’s housing stock includes both permanent residences and temporary lodging 

facilities. Most bf the permanent residences are in and around Healy and Anderson. Of the 
approximately 200 single-family residences in Healy, 12 to 15 are vacant (AIDEA 1991a). ‘The largest 
concentration of homes is the Healy Subdivision, a 4Macre tract on which approximately 180 building 
lots have been cleared and 90 homes constructed. UCh4, the company responsible for the subdivision’s 
development plans to develop another 39 acres (10 lots) in the future (AIDEA 1991a). There are 

approximately 66 permanent dwelling units in DenaIi Park. The vacancy rate for De&i Park is 

unknown, but is assumed to be similar to that in Healy (7.5%). 
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Table 3.8.3. Average taxable income for selected 
Denali Borough communities, Alaska, and 

the United States (1985) 

AllderSOll’ $36,013 

Camwell $19,426 

HEY $42,776 

Den&i Park $19.847 

state of Alaska $28,071 

united SIBtes $22,683 

-Data for cmploycu of Cku Air Force Bare only. 
sw,c~*: AIDEA (Al&, Lndusvial 0evelopner.t all.3 Expon 

Amhotity) 1991 Secmilhft Enviromntalltfomdon Volume. He@ 
Clam Cd Projm. Hezly. Alaska. ,mpmd by Stone and Webster 
T+j,xering COQ.. Dc,,“er. S@“,,ker 1991: U.S. Bme,,, Of tk Ccnms. 
,987. 

The borough’s temporary housing stock consists of the hotels, motels, and lodges built in Healy and 
Dena& Park to accommodate visitors to DNPP. Combined, these establishments provide appmximately 
560 temporary housing units. However, few of the units are available during the summer tourist season : 

when occupancy nears 100% for all establishments. 

3.8.4 Local Government Revenues 
Before December 1990, the only incorporated municipality within the study region was the city of 

Anderson, which is a second-class city under state law. lbe study region itself was part of Alaska’s 

unorganized borough, which includes all areas outside the state’s incorporated boroughs and has no 

powers of taxation. Thus, Healy and Denali Park have relied on state funding for public services, 
because aII unincorporated conununities of at least 25 residents located within the unorganized borough 

are eligible to receive revenue-sharing funds directly from the state. In the November 1990 general 

election, however, voters passed a referendum approving the formation of the Denah Borough, which was 
incorporated as a home rn& bomugh under Title 29 of Alaska state law on December 7.1990. 

With Incorporation, the Denali Borough has the authority to levy and collect taxes. In the 

referendum, voters authorized a 4% tax on the rental of overnight accommodations and a severance tax of 
five cents per ton (or equivalent) on all natural resources. Along with local tax payments, the borough 
will have a variety of revenue sources, including both state and federal funding pmgrams. Most of the 

state money will be In the form of education revenue funds (which the borough will receive beginning in 
PY 1993). organizational grants (which all new boroughs receive in their first 3 years of existence), and 
municipal assistance funds, as indicated in Table 3.8.4. 
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Table 3.8.4. Projected revenues for the Denaii Borough 

Category Source FY 1992 FY 1593 

4%bedtax Local 

Severance tax Local 

Misc./user fees Local 

Municipal assistance State 

Revenue sharing State 

organiational State 
srants 

Education revenue State/federal 

Total 

kwwoO $440,000 

85,COO 85,000 

15,ocO 141,ooo 

120,m 10&340 

- 32,673 

2MMtm Ioo,fmJ 

5.712265 

$6532,265 

5.658.631 

$6,558,664 

source,: Amm (Alrrb htillia1 Dw&pmsu UK! lsxpm b.“thmily) seccd Drql En”irOrunrW, 
I.nfomtion Vdme. Hedy Ckm Cm1 Project. He+ Aksba, 9qared Ly Stmc md Wtir %gimering 
COQ., hW, Sepranber 1%’ &f&r&m R. &m”e,, Mopr o,UeDId B.wo@, lo E W. B”m”, “S. 
Depraunl of Ennp)l, Pittsbutgh Enu8.v Technokg3 Cm&,, Jawmy 4.1993. 

3.8.5 Public Services 
Forming the Denah Bomugh created a new structure for funding public services in the study 

region Before borough formation, the unincorporated connnunities applied directly to the state for 
revenue-sharing funds to help tinance public services provided by private and quasi-governmental 

organizations. ‘This system of pmviding public services will not change dramatically, but certain changes 
in how the services are financed will result from the borough’s incorporation. 

Under Alaska state law, boroughs are granted taxing authority because they am rquhed to provide 

public services such as education and land-use planning. In addition, unincorporated communities within 

an incorporated borough are not eligible to apply dimctty for state revenue-sharing funds; any state 
funding must be received through the borough. Therefore, many of the public services previously 

provided by the local u~mmunities are now the responsibility of the Denali Borough. Speciticahy, the 

borough must provide for education and land-use planning, although planntng may be delegated to a tirst- 
or second-class city within the borough. ‘lbe borough may also provide other services (e.g., water, sewer, 
police and fue protection), if such provision is not prohibited by law or the borough charter. Table 3.8.5 

lists the Denali Borough’s projected public service expenditures. 
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Table 3.85. F’rojected public service 
expenditures for the Denali Borough 

CWWY N 1992 PY 1993 

Borough assembly 

Mayor’s oftice 

Attorney 

Planning 

Education 

Total 

$97,800 $92+WO 

115,450 146#0 

25,000 10,000 

1,500 VW 

5,712,3CO 5,712300 

$5,952,050 $5,963,400 

Sower: AIDE.4 (Aluka Industrial Dcvelopnent and Expon Authority) Draft 
Emiromml Infom~ion Volume. Hdy C!aon Cd Project. Hdy, Alaska, prepred by 
smnc and wcbrter Eaghcutrlg cmp. Dcnvcr. Jan. ,991. 

Education in the Heoly area is provided by the DenaIi Borough School District, which operates 

schools that offer kindergarten through 12th grade in the towns of Anderson, Healy, and CantwelL TG 

district is in the process of planning an $8.6 million expansionlremodeling project at the Tri-Valley 

School in Healy to mitigate overcrowding and accommodate future growth (Novak 1992). Current 

school e&oUment, capaci@, andfaculty are listed in Table 3.8.6. 
The Alaska Founoktion Funding Program requires thnt boroughs contribute a minimum of 

4 mils of the& assessed property valuation to their school distiicts. Because the Denali Bomugh is a 

newly formed borough, its education fundhg contribution will be phased in. The Denoli Borough will 

be required to contribute the equivalent of 2 mik in 1994-95,3 mils in 1995-96, and4 mils in 199697 

Table 38.6. Enrollment, capacity, and faculty in Denali Borough School District school 

1992-93 Projected 1995-% 
School Enrollment Capacity Teachers/aides enmllment 

Anderson School 118 160 912 135 

cantwell Schcol 29 60 311 33 

Healy (Tri-Valley) 217 165 1612 285 

Correspondence 2 - - - 
- - - - 

Total 366 385 2.w 453 

Source: Laaerfwm 1. Novak, Supwiadnf, Ded Eorough School Dimid, 10 E. W. Emns, U.S. Depmmau 0fEsergl Piasbuqh 
Enag) Technobgr Cenkr, Dccma~berll, ,992. 
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and beyond. The current assessedproperty valuation in the borough, as cert&ied by the Alaska State 

Assessor, is $72572,400. Thus, in 1993 a 1 mtl equivalent would be $72,372. Assuming the same mil 

equivalent through 1997, the borough would be required to connibute $14S,l44 in 1994-95; $217,716 

in 1995-96; a&$290,288 in 199697 and beyond With a projected enrollment of 453 students in the 

199.5-96 school year, the borough’s conm’button would represent approximately $481 per student 

(Novak 1992). 

No public provision of water and sewer services exists in the study region, and the borough does 

not plan to provide such services in the near future. Water is obtained from individual wells or small 

water systems that serve residential developments. Sewer services typically arc provided by on-site 

private septic systems. 
Solid waste disposal is available at community landfills in Cantwell. Healy, and Anderson. The 

Healy landfill, located 4 miles east of Suntrana, is operated by the T&Valley Volunteer Fire Department 

and has an expected capacity of about 20 years at current disposal rates. Although there are no immediate 

plans to do so, the borough might have to assume authority over landfdls in the future as landtill capacity 

and siting become more important local issues. 

The major transportation route in the Denali Borough is Alaska State Highway 3 (the George Parks 
Highway), a two-lane highway from Fairbanks to Palmer. Den&i Par& is located along the George Parks 

Highway, and Healy is accessed from the George Parks Highway by Healy Spur Highway, a spur road 
just off the main highway. Annual average daily traffic (AADT) on the Parks Highway between Denab 

National Park Road and Hilltop Drive (near Healy) was approximately 1450 vehicle trips in 1989 (Alaska 

Deparknent of Transportation and Public Facilities 1990). AADT on roads near the proposed HCCP is 

shown in Table 3.8.7. 

Table 38.7. Annual average daily traffic in the Healy vicinity (1989) 

Primarymad Junction 
Average annual 

daily ttdic 

Healy Spur Highway 

Healy Spur Highway 

HeaJy Spur Highway 

Healy School Access Road 

Healy New Townsite Road 

Healy Access 

Hilltop Drive 

Parks Highway 725 

Heaty School Access Road 350 

Healy Access 300 

Healy Road 175 

Healy Road 150 

Healy Road 125 

Otto Lake Road 100 
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Police protection in rhe Denali Borough is provided by one Alaska state trooper stationed in 

CantweU and another stationed in Nenana. This Ievel of service will not be expanded in the near future 

due to tiding shortages mat have required the closure of other Alaska state trooper stations. The 

borough does not intend to provide police protection in the near future. 

Fiifighting capability is provided by volunteer fire departments in Healy, Anderson, Den& Park, 

and Cantwell. Healy’s T&Valley Volunteer Fire Department serves the Healy area and the Parks 

Highway from MP243 to MP261. The Tri-Valley Volunteer Fire Deparbnent has 19 volunteers and 

4 pieces of firefighting equipment (1 tanker, 1 combination tanker/fire tick. and 2 fire trucks). In Den& 

Park, the NPS operates three fire trucks manned by volunteer firelightem and has a mutual response 

agreement with the T&Valley Volunteer Fire Department. This system of fire protection is not expected 

to change with borough incorporation. 

Medical services are provided by clinics in the Densh Borough The Healy clinic. which serves 

Heady, Den&Park, Cantwell, Anderson, and Clear AFB, is staffed by two nurses and onephysicbsn’s 

ass&ant. The Railbelt Mental Health andAd2icfions Pmgmm, with permanent omes in Nenana and 
Healy and ifinemnt offices in Anderson, Denali Park, and Cantwell, serves the borough wish two 

full-time clinicians and a direcforlelinician. ‘The nearest full-time physician and hospital are located in 

Fairbanks, about 110 mad miles away. Typically, emergency medical services (EMS) am provided by & 

communities’ volunteer fire depanments. The T&Valley Volunteer Fire Department has one emergency 

medical truck/ambulance and two ambulances. In Denali Park, the NT’S has an ambulance operated by 

emergency medical technicians (EMTs). 

3.8.6 Tourism and Recreation 
3.8.6.1 Denali National Park and Preserve 

Because DNPP and the Nenana River are popular recreation areas for tourists and local residents. 

tourism and recreation are important to the borough’s economy. DNPP, whose entrance is located 

11 miles south of Healy, offers a variety of activities, including wildlife observation. photography, hiking, 

backpacking. camping, fishing, biking, and mountain climbing. Since 1986. DNPP has had over 
one-half million visitors annually; peak visitation months are June, July. and August. 

The revenue produced by tourism at DNPP is vital to the region, especially the communities of 
DenaliPark and Healy. The 1989 DNPP visitor total of 543,640 generated expenditures estimated to be 

in excess of $41 million. During the summer, DNPP and tourism-related businesses in the area provide 

approximately 3000 jobs, and tourists generate 100% occupancy rates for local hotels, motels, and lodges 

(AIDEA 1991a). 
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3.8.6.2 The Nenana River 

The Nenana River is also a major recreation area for the Denali Borough. Popular activities 

include rafting, canoeing, and kayaking. Several commercial operators in De&i Park rent canoes and 

kayaks and offer raft tours on the Nenana between May and September each year. These commercial 

operators cater to tourists and serve approximately ZO,ooO visitors annually. In addition, the river is a 

popular rafting, kayaking, and canoeing destination for residents of south-central Alaska. 

3.9 NOISE 

Generally, ambient sounds in the vicinity of the town of Healy result from highway and rail traffic, 

the rapids in the Nenana River, wind rustling in the trees, and activities at Healy Unit No. 1. To provide 

baseline data for this EIS, ambient sound levels were measured both during the day and at night in the 

town of Healy and at Healy Unit No. 1 (AIDEA 1990). Measurements were recorded from August 31 
through September 3, 1990, at the five locations shown in Fig. 3.9.1. Measurements were also taken 

500 ft to the northwest, 1500 ft to the east, and loo0 ft to the southwest of Healy Unit No. 1. Sources of 

sound at the power plant included coal dozers and conveyors, induced draft and forced draft fans, and 

transformers. 
Because ambient sound levels vary with time, a continuous noise monitor was used to measure and 

statisticslly analyze sound levels. Exceedance levels (i.e., the noise levels which were exceeded 10.50, 

and 90% of the time) were reported by the monitor as LlO, L50. and L90, respectively. The exceedance 

levels of LlO and L50 represent the intrusive noise and the median sound level, respectively. The L90 
level is referred to as the background or residual sound level. Because the noise impact of a source is the 

greatest when tbe ambient sound level is the lowest, the L90 level is generally used m assess noise 

impacts and is the exceedsnce level in this survey. 

Data were collected during three daytime and three nighttime sampling periods. Repeated 

measurements at the same locations allowed the consistency and mpresentativeness of the data to be 

checked from day to day. The collection of both daytime and nighttime dam ensured that measurements 
were taken during both active and quiet times. The continuous noise monitor data demonstrated that no 
unusual noise events occurred between the staffed survey periods. 

Two types of measurement methodologies were used to collect the ambient sound level dam 

previously described: 

. Ten-minute statistical sound levels and octave-band sound levels were manually measured 

at each of the five locations during each of me six sampling periods. 
l Statistical A-weighted sound levels were continuously monitored at Location 3 for the 

duration of the survey. 
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1. HISTORIC HEALY HOTEL 
2. CATHOLIC CHURCH 
3. RESIDENTIAL 
4. HEALY RIVER AIRPORT 
5. WAUGAMAN R. V. VILLAGE 

Suntrana 

b 
?A r HCCP PROPOSED SITE 1 
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0 0.5 I MILES 
I I I 

SCALE 

Fig. 3.9.1. Location of ambient noise monitoring sites near Healy, Alaska. 
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Results of the survey indicate that thefive kmtions (Fig. 3.9.1) have ambient sound levels typical 

of quiet, rural areas (32 dBA to 38 dBA) (AIDEA 1990). Sound levels near the George Parks Highway 
(Locutin 1) and Healy Unit No. 1 were approximately 10 dEiA higher than those in town (40 (LBA to 

54 dEtA). Diurnal variation was low (5 dBA). Ambient levels during winter would be expected to be less 

in thefive locations because of decreased highway Vaffic and the presence of an ice cover on pcut ofthe 

Nenana River. 
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This section anatyzes the potential impacts to human and environmental resources resulting from 

construction and demonstration of the HCCP at the proposed and alternative site. Potentially affected 
physical, biological, social, and economic resources are included. ‘lhe analysis for the alternative site 

focuses on a comparison of impacts with those anticipated for the proposed site. 

Special consideration is given to the potential impacts to DNPP (Sect. 4.3). Impacts to DNPP are 

analyzed and discussed separately to emphasise the importance in preserving the pristine nature of DNPP, 

including prevention of signiticant degradation to air quality and visibility. 

The cumubsdve impacs of HeoIy Unit No. 1 and Use HCCP ure also atu&zed in this section 

because the resuhiug effects from the combined operation of HCCP and Untt No. I are so intertwines 

The analyses in this section chamcterize the unmitiga@d impucts of Unit No. I prior to Its phanned 

retrofit, discussed in Sect. 2.132. The analyses that inclmie the retrofitted Unit No. 1 are presented in 
Sect. 54.6 because the retrofl is expected to be completed during the commercial opera&n of the 

HCCP. Those analyses indicate that impacts associated with air quality, visibihty, and regional haze 

would &crease following the Unit No. 1 retrofit, while changes in impacts to other resources would be 

minimaL Therefore, if the ret@ of Unit No. I is completed and mitigadon is implemented prior to the 

completion of the HCCP demons&stion, then the analyses presented in this section would overstate the 

impacts on uir qu@v, visibihty, and regional haze during the demonstration period 

4.1 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION 

This section analyzes the potential impacts to human and environmental resources resulting from 
construction and operation of the HCCP at the proposed site. 

4.1 .l Aesthetics 
Consauction and operation of the HCCP would create impacts to the visual resources discussed in 

Sect. 3.1. Areas from which an observer could perceive aesthetic impacts include the immediate 

surroundings of the HCCP proposed site, the community of Healy. the Healy Spur Highway, the Nenana 
River, the Alaska Railroad near the HCCP site, and portions of the George Parks Highway. The view 
from two small portions of DNPP also may be affected and are discussed in Sect. 4.3.1. Also affected are 
other distant, high-elevation areas from which the proposed HCCP may be viewed. 

Consuuction at the HCCP proposed site would produce some short-term visual impacts related to 
increased activity in the area, including delivery of construction equipment and supplies. site preparation 

and consuuction work, and transit of construction workers to and from the site. Some short-term 
disturbance to the Nenana River would occur in the process of installing cooliig water intake and outfall 

facilities. 
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Long-term visual impacts that would be initiated during construction include (1) the physical 

presence of the new plant, (2) the disturbance of additional land at the site, and (3) the removal of some 

native vegetation. Healy Unit No. 1 utilizes approximately 40 acres east of the Nenana River and nortb of 

the Healy Spur Highway; all but 2 acres am disturbed. The HCCP and Unit No. 1 together would occupy 

approximately 65 acres, including some property between the Healy Spur Highway and Healy Creek No 

constmction of new access roads or coat haul roads is planned. Long-term disturbance would be 

restricted to the river terrace on which the existing plant is situated and possibly to a small portion of the 

Healy Creek floodplain. Following HCCP construction, the existing Unit No. 1 would be converted to 
dry ash disposal. Ash ponak at the site would only be used when the dry ash system is inoperable. The 

ground surface of the coal pile storage area would be graded to direct coat pile tunoff waters to a new 

unlined catchment pond. Of the total 65 acres at the site, a maximum of approximately 10 acres of native 

vegetation would be removed Areas not occupied by permanent facilities would be planted with grass. 
Visual impacts from HCCP operation in terms of visibility impairment and regional haze are 

discussed in Sects. 4.313 and4.32.4, respectively. Long-term visual impacts would result from the 

generation of a plume of condensed water vapor from the HCCP stack The HCCP plume is expected to 

be visible only duting stable atmospheric conditions with light winds and cool temperatures. lbe plume’ 
would resemble that t?om Unit No. 1, in which a plume occasionally is visible for about 2 miles before it 

evaporates. Under ex&eme& cold (less than -20°F) and stable meteorological conditions, the water 

droplets would freeze and the plume would turn into ice particles. Time-lapse cameras operatingfmm 

January 1992 until April 1993 detected ice plumes from Unit No. 1 on three occasions (January 20,21, 

and24,1993) under such conditions. The ice plumes traveled about 4 miles from Unit No. 1 to the 

nearest boundary of DNPP in the Nenann River Gorge. 

The HCCP stack would be approximately 3 15 ft high and, because of its greater capacity and 

different emissions process, would produce greater quantities of water vapor than the existing 1lM stack 

at Unit No. 1. However, the water vapor emitted by the HCCP stack would be at a lower temperature than 

that emitted by the existing stack. It is anticipated that because it would contain more water, the plume 
from the HCCP would be larger than the Unit No. 1 plume and would extend for up to about 3 or 4 miles 
downwind Also, because it would be released at a higher elevation above ground level, the HCCF’ plume 
would generally rise higher than the Unit No. 1 plume. Because the HCCP’s water vapor would be cooler 
than that of Unit No. 1, the HCCP plume would equilibrate with ambient temperamres more rapidly. thus 

curtailing upward movement. Under extremely cold and stable meteorological conditions, an ice plume 

from the HCCP may travel slightly more than 4 miles. 
Visual characteristics of the HCCP proposed site would not differ appreciably over the long term 

from those that exist now for the following reasons: 
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The site is located in an area that has already experienced human disturbance. 

The net amount of land that would be disturbed for the HCCP is relatively small 

(approximately 10 acres). 

A relatively small amount of native vegetation would be removed 

The HCCP would be of the same basic structure and on a similar scale as Healy Unit No. 1, 
and would be located immediately adjacent to it. 

The HCCP would use existing transmission lines (there would be a new 300~f&long 

overhead line from the HCCP transformer to a proposed extension of the existing 

substation). 

The vapor plume from the HCCP would be larger than, would rise higher than, and would 

be separate from that of Unit No. 1; however, it would occur under similar conditions and 

would behave in a similar manner. 

Because the area in the immediate vicinity of the HCCP proposed site is already developed, and the 
visual condition, scenic quality, and visual resource sensitivity are not outstanding (see Sect. 3.1.3). the 

aesthetic impacts of HCB construction and operation would not be large. 

Construction activities or a vapor plume from HCCP operations would not be visible from those ’ 

portions of the Nenana River Valley considered to have important scenic resources (see Seer 3.1.2). 

exceptfor a few infrequent occusions during the winter. People who raft or kayak on the Nenana River 

could observe the plant from the take-out site across the river during construction and operation, 

Likewise, passengers on the Alaska Railroad could see the HCCP site while passing through the Nenana 

River Va&%y near the site. The presence of such a prominent industrial site may be aesthetically 

objectionable to mme of these people. However, because the HCCP proposed site is in an area of 

industrial development that has been visible for many years, HCCP conshuction and operations are not 

expected to create major additional impacts. 

4.1.2 Atmospheric Resources 

Potential impacts to atmospheric resources are discussed, including degradation of ambient air 

quality, ice fog formation, acidic deposition, and global warming. 

4.1.2.1 Construction 

Armospheric effects during construction of the HCCP would occur intermittently during a 4-year 

period and be limited primarily to emissions of fugitive dust and exhaust emissions from construction 
equipment and vehicles. Combustion of diesel fuel and gasoline in medium- and heavy-duty construction 
vehicles would generate localized emissions of NOX. CO, PM, and hydrocarbons. Fugitive particulate 
emissions would be generated from vehicles haveling on unpaved roads and dirt and during periods of 
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4.1.3.1 Construction 
Erosion and Sedimentation 

Clearing, grading, excavation, and surfacing operations that use heavy equipment, such as 

bulldozers and backhoes, and dredging and shoreline excavation for cooling water intake and discharge 

shuctures would increase the erosion rate at the proposed HCCP site because of the disturbance of soil. 

Construction activities generally result in erosion rates of approximately 48,000 tons per square mile per 

year, or about 2OCO times the erosion rate of a forested area (Canter 1977). Because the HCB site 
consists primarily of glacial ouhvash gravel and a limited quantity of soil, the erosion rate is expected to 

be much less. Assuming the higher rate as an upper bound for conservatively predicting impacts, 
construction on a maximum of 12 acres (0.02 mile2) at the 65acre GVEA site for a period of 

approximately 30 months would generate about 2250 tons of sediment that could then be transported to 

the adjacent Nenana River. 

The volume of construction-related sediment that eventually reaches the river would depend on the 

nature and extent of precipitation events that occur during the consn-uction period and the success of 

mitigation used to retain eroded materials. Standard emsion control measures, such as straw barriers, 

diversion aenches, and riprap, would be implemented to minimize sediment nansport. Storm water 

discharges related to construction activities would be subject to effluent limitations and monitoring ’ 
requirements of an NPDES permit. 

Because the Nenana River has a high ambient concentration of suspended solids (see Sect. 3.3.2). 
sediment in runoff that flows to the stream during construction, which would be ongoing during the period 

of maximum river flow (spring and summer), would not likely substantially degrade water quality. 

Potential effects of increased sedimentation on aquatic life and fisheries am discussed in Sect. 4.1.5.2. 

A temporary construction camp is to be developed on about 6 acres in a gravel borrow pit west of 

the river near the Healy River Airport (see Fig. 2.1.2). Very little erosion and sediienmtion runoff would 

result from land disturbance within the pit because it is below grade and surface runoff is away from the 

river channel. ‘the pit is adjacent to a former channel of the river but above the lCO-year floodplain. 

Alteration of Drainage Patterns 

Site preparation for the HCCP would not alter the topography of the area; therefore, drainage 
patterns from the watershed would not change, and no effect on the flow of the Nenana River is 
expected. The introduction of new structures would not affect the Nenana River floodplain (see 

Sect. 4.1.6). 

Spills 
Spills of chemicals, lubricants, and construction materials would primarily threaten groundwater at 

the HCCP site. However, because of the proximity of the site to the river, groundwater discharge could 

affect surface water quality. Spill contingency plans would be developed before construction to ensure 
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prompt and complete treatment and cleanup of spilled materials (a further discussion is provided in 

Sect. 4.1.3.2). The significance of adverse effects to the aquatic environment would depend ultimately on 

the quantity and toxicity of the spilled substance. 

Consumptive Use 

Consumptive water requirements during construction (e.g., concrete batching. cleaning, dust 

connol, and potable supply) would be met by groundwater wells at the HCCP site, and the river flow 

would not be affected. The effects of groundwater withdrawal are discussed in Sect. 4.1.4. 

Sewage Plant and Concrete Batch Plant Discharges 

A small sewage treatment facility would be necessary for the construction camp. The discharge 

from the facility to surface waters would be subject to the NPDES requirements of EPA, and the facility 

would require an ADEC wastewater disposal permit. If a discharge is proposed from a concrete batch 

plant that operates during construction, the same permits would be needed. Neither the sewage plant nor 

the batch plant is expected to generate waste streams that would have unique chemical compositions. 
However, the chemical composition of these plant effluents has not been established. Although each new 

effluent discharge would introduce pollutants to receiving waters, federal and state permitting authorities’ 

would establish limitations to maintain water quality and would provide oversight to ensure that the 

limitations are not exceeded. 

4.1.3.2 Operation 
Consumptive Use 

4 The estimated mean consumptive water requirement during operation (e.g., for use as makeup 

water for potable, service, and boiler feedwater systems) would be approximately 120 gal/min (0.26 ft’/s) 

met primarily by groundwater wells at the HCCP site. River water may be drawn occasionally from the 

discharge side of the cooling system for supplemental use. The flow of the river (see Sect. 3.3.1) would 
not be substantially affected. Figure 4.1.2 is a water balance diagram of intake and discharge associated 
with HCCP operations. 

Thermal Effects 

The HCCP would use a once-through cooling system that would draw about 28,GOO gal/min 

(62.4 ft3/s) of Nenana River water for use in removing waste heat from the condenser. The intakefor fhe 
HCCP would be placed in a modifid intake pond near the existing Unit No. I intake (see Fig. 4.X.1). 
After use in the HCCP, water would be returned to the river at an outfall located about 200 ft downstream 
of the existing intake and approximately 370 ft downstream from the Healy Unit No. 1 outfall (see 
Fig. 4.1.1). The two thermalplumes generated by both units wouldinteract downstreamfmm the 
ZfCCP ourfalL To minimize impact from the HCCP discharge to the Nenana River, the submerged 
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discharge nozzle would be located I ft above the river bottom and would discharge perpendicular to the 

river flow under pressure from gravity. The discharge nozzle would consist of a 60-in-diameter outlet 

pipe, reduced to a short length of 36-in. pipe before the discharge point. During low-flow win&r months, 

the HCCP discharge nozzle would be pan?@ rather than completely submerge& This nozzle design 

wouldpromote mixing in the Nenana River sufficient to maintain water temperatures below 13°C 

(55.4OF) (fhe ADEC limit) at the point of compliance downstream from the HCCP discharge (AIDEA 

1993). 

Because the existing Healy Unit No. 1 outfall is located upstream of the existing intake, the winter 

discharge of Unit No. 1 circulating watei would keep both intakes free of ice. To maintain this ice-free 
condition during times when Unit No. 1 is shut down in winter, a cross connection would be installed to 

allow part of the HCCP circulating water to discharge to the upstream Unit No. 1 outfall. During summer 

months, bode units would discharge their circula.ting waler at the proposed HCCP d&charge nozzle 

through use of the 60-in. cross connection (see Fig. 4.1.1); thus, no upstream Unit No. I thermalplume 
would exist during the summer. 

The design cooling waterjlow for Healy Unit No. 1 is 13,700 gaUmin (30.5 cfs) (Stanley 

Engineering Company 1967). Nenana River water withdrawalfrom the two-unit complex (92.9 cfs) ’ 
would represent 4Ha of the hbrorical low flow of record (190 cfs), but only 2.7% of the hismrical 

average annualjlow (3500 cfs), based on USGS records (see Sect. 3.3.1). Although elevated 

temperatures would slightly enhance evaporative losses from the Nenana River, cooling water cycling 

would not substantially affect the flow or quantity of water available for downstream uses of the river, 

therefore, hydrologic impacts would be negligible exceptpossibly during conditions of extremely low 

flows. The design temperature increase across the Unit No. 1 condenser is 13.6oC (24.S°F), while the 

corresponding design temperature inqease attriburable to the HCCP condenser would be 15.3”C 

(27.5’F). For wriformi~ and conservatism, the higher HCCP condenser remperorure increase was 

used to model both the HCCP and Unit No. 1 rhermal plumes. 

Tne nature of the thermal plumes would depend on ambient water temperature and flow, both of 

which vary dramatically with each season. The plumes were modeled using representative summer and 

tinter Nenana River flows of 7ooO and 500 cfs, respectively (AIDEA 1993). Flows in the Nenana River 

occasionally decrease below 500 cfs: the 30-year minimum flow of record is 190 cfs (see Sect. 3.3.1). 
Slightly increased heating effects would be expected when flows below 500 cfs occur in the Nenana River 
during extreme drought. For multiple-use water resources, such as the Nenana River, the ADEC 
limitation on maximum water temperature at the mixing zone is 13°C (55.4OF). According to ADEC, this 
temperature has been determined as the highest temperature that can be allowed for waters of a multiple- 

use waterway, such as the Nenana River, that also is used for fish spawning and migration. EPA thermal 
plume prediction models were used for the HCCP and Healy Unit No. 1 discharges (AIDEA 1993). and a 
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summary of the thermal plume analysis is given in Table 4.1.4. The effects of the thermal plume and 
increased river temperature on aquatic organisms and the ecosystem are discussed in Sect. 4.1.5.2. 

During winter months, the cumulative water temperatures, calculated by adding the temperature 

increases caused by the Healy Unit No. 1 and HCCP discharges to the ambient river temperature, are 

predicted to be below 55.4”F at 30 ft downstresm from the HCCP outfall and beyond These cumulative 

temperamtes do not include heating effects within the intake pond attributable to the Healy Unit No. 1 

thermal plume (which would increase the intake cooliig water temperature entering the HCCP), or 

extreme drought flows in the Nenana River approaching or exceeding the historical low flow of record 

(190 cfs). Either of these effects could increase the winter temperature predictions by several degrees; 

Table 4.1.4. Estimated once-through system discharge plume temperatures (OF) at distances 
downstream from the Healy Clean Coal Project (HCCP) discharge point 

Distance Temperature 
downsaeam from Temperature above ambient 
HCCP discharge Width of HCCP above ambient for Unit No. 1 CumuMive water 

DOiN (f0 DIllme et) for HCCF’ ulume ulume temuerature” 

Average summer 30 I2 8.3 02 58.3 
flow (7occJ cfs. 50 15 4.1 0.d 54.1 
5.7~ft depth, 50°F 100 27 1.4 0.4 51.4 
ambient water 150 39 0.4 50.8 
temperature)c 200 51 

2 
02 50.6 

250 66 0.4 0.d 50.4 
300 75 0.3 02 50.3 

Average winter 30 12 83 6.5 46.84 
flow (500 cfs, 50 18 4.1 6.0 42.r 
IZ-ft depth, 32’F 100 33 1.4 5.5 38.9d 
ambient water 150 48 0.8 5.3 38.1d 
temperature)c ,200 60 0.5 5.0 37.9 

250 78 0.3 4.8 37.P 
300 90 03 4.5 36.e” 

=The cunuhtiw wa,er feqmm‘“” ir dm,hud by d&g dbe incnnun‘,, umpmrur,r caused 6) Heady “nU No. I dirchwge ad 
RCCP d*ckupr u Us mmbisry Naww River unprmrvn 

‘No rprm0n Ilurnol plune vovld k pmdmdby ,h, aiding He& “nir No. I dkhm-ge SPYUY~ duriag ‘ha sua,me,. Both u&s 
would disd,a,ge 10 the pmpmed “CCP outfalL 

;(n,bim va,er ,mpm,,,w ir lr avera~ river vats, Umppmurr npr~m,,om Ue “dy “nil No. I dir-. 
‘These ew,uhn’re w#er 1mpm8unr do no, (YCOW/OI ihe hated water/ma H&J Unir No. I ,I@ nuers 1L. in& pond and r&d 

bs used 10 emI tie pmpord BCCP. During the vimer, the waer ~mperolure (u tie HCCP in& could increwe by m rddiabrul rwsmi 
dgnrr vhn n’rer,7owr me ,w; however, the cmuhavr we, um,wm~er would rmzbn bebw AhrLn Dq.zmwzr J.?nvM-ti 
Conrebulion li#dldons kmuse &nl ?ivn Imp*mlum* M nearfna’ng. 

Sotwee: AIDE.4 (.,‘,&a hdwbia, lkrbpnenr ad .Opo” Authorily) ,993. Final Therm.,, Dischogc ,mpmr Ana(Jsti, E*lmU of 
Tdmicnl An.dyrir, “dy C*on Cd Pm&d. He&, Ahrhr pnpored by Slonr B Webrrer Engbeting Corp., Dmwr, ,muav. 
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however, their combined effect would not be expected to exceed the ADEC limit of 55.4”F. The impacts 

of increased water temperature are not expected to be major and are discussed in Secf 4.1.5.2. 

During the summer, the cumulative water temperature from the HCCP and Unit No. 1 thermal 

plumes was calculated to be below 55.4’F beyond 50 ft downstream from the HCCP oagkll. The ambient 

river temperature used in the thermal plume prediction model was 50°F. However, the temperature in the 

Nenana River reached 52.5”F during June 1991; therefore, to ensure compliance AJDEA has requested a 

lOO-f-wide mixing zone extending 600 ft downstream of the HCCP ouffall in its application for 

wastewater discharge permit to ADEC. 

Ice Bridge Formation 

During the winter, the frozen Nenana River serves as ao ice bridge for residents of the village of 

Ferry, located near the east bank of the river, about 13 miles downstream and to the north of the proposed 

HCB site (Fig. 2.1.1). Vehicles tzansport heavier supplies and materials across the frozen river. During 

the summer, only a walkway on a railroad bridge is available to cross the river. Inconveniences would 

occur if the thermal discharges from Healy Unit No. 1 and the HCCP impaired the formation of an ice 
bridge in the vicinity of Feny. 

Observations of ice cover on the Nenana River have documented the Occurrence of ice-free water 

throughout the year resulting from the discharge of warmed water from Healy Unit No. 1 (Dames and 

Moore 1975). The length of ice-free water extends from rhe Unit No. 1 discharge (outfall) on the eastern 

bank of the Nenana River to a point approximately 3 miles downstream: a transitional area in which 

pockets of open water are interspaced with areas of thin ice extends an additional mile to a location near 

the mouth of Lignite (Hoseanna) Creek by the UCM Poker Flats Mine (see Fig. 4.1.3). The area of 

ice-free water gradually spreads from the east bank on which the thermal discharge occurs to almost the 

entire. Nenana River Just past the first bend in the river below the outfaJI, about 0.5 miles downsueam. 

Beyond the bend, the width of ice-free water stays approximately constant at about 225 ft. Although the 

extent of ice-free water varies somewhat during the winter, the minimum extent occurs from January 
through March when much of the Nenana River is frozen. 

An analysis was performed to estimate the extent of ice-free water downstream from the proposed 
HCCP during winter (Appendix B). The area of ice-free water resulting from the thermal plume is 

pmportional to the magnitude of the thermal discharge. The proposed HCCP would have twice the 
generating capacity and thermal discharge of HeaJy Unit No. 1. The heat load discharged into the Nenana 
River by both units would be three times that of Unit No. 1 alone. As shown in Fig. 4.1.4, ice-free water 

resulting from the combined effects of the Healy Unit No. 1 and HCCP thermal discharges is estimated to 
extend down the Nenana River approximately 9 miles, and the total extent including the l-mile 

transitional area would be about JO miles. The estimate’s accuracy is about -+2 miles. 
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Fig. 4.13. Ice-free water area attributable to the thermal discharge from Healy Unit 
No. 1 (not drawn to scale). 
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Fig. 4.1.4. Ice-free water area attributable to the combined thermal discharge from 
Healy Unit No. 1 and the proposed Healy Clean Coal Project (not drawn to scale). 
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Ice bridge formation over the Nenana River in the vicinity of the village of Ferry may be affected 

by the combined thermal discharges from Healy Unit No. 1 and the proposed HCCP. Although it is 

expected that the river would continue to freeze at Ferry, remnants of the thermal plume reaching Ferry 

could cause a delay in me formation of the ice bridge at the kghming of winter and an earlier breakup of 

the ice sheet in the early spring. However, meteorological conditions (e.g., a warm winter) also have a 
large innuence on the formation or breakup of the ice bridge. Potential socioeconomic consequences 

arising Tom changes in ice bridge formation are discussed in Sect. 4.1.8.5. 

Effects of Wastewater Streams 

During routine operation, HCCP was&water effluent is not expected to have a major adverse effect 

on the water quality of the Nenana River. Concentrations of substances would be. within the regulatory 

(NPDES) limits established to protect the environment, and the river would quickly dilute these 

substances. Untreated efftuent discharge during upset conditions has a very low probability of occurrence 

because the wastewater imatment sump, which would be located within the plant, would be &signed to 

handle about 150% more wastewater than the plant is expected to produce and oveflow would be 
contained within the building. 

The HCCP would not generate unique wastewater sneams; the liquid wastes that would be 
produced are common to most pulverized coal-fired power plants. Low-volume waste streams would 

include boiler blowdown and cleaning fluids, demineralizer regenerants. floor and equipment dram water, 

and coal pile runoff and leachate. Estimated flow, pH, and total dissolved solids (TDS) concenhations of 

these wastes am listed in Table 4.15 The TDS concentrations and pH for these streams are before 

treatment in the wastewater treatment system. A more detailed description of wastewater streams and 
theii treatment is given in Appendix E. 

Table 4.1.5. Expected characteristics of low-volume waste 
streams born the proposed Healy Clean Coal Project 

FlOW 

W/d) 
Total dissolved 

solids (ppm) 

Deminemlizer regeneration 
wastewater 

25,OCC-30,ooO 3,Ow3,500 5-9 

Boiler blowdown 7mO-30,0@0 50-100 10-11s 

Miscellaneous wastewater 50,00&80,ooO 4w50 6-9 
floor and equipment drains -14,000 
pump seal water -43,000 
equipment leakage -14,000 
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‘The design philosophy for the HCCP is to allow for maximum water muse and minimal wastewater 

discharge. Wastewater slreams (with the exception of metal cleaning fluids, sanitary wastewater, FGD 

water, fly ash wetdown, and sla@Xtom ash quenching and conveying waters) would be neated and 

discharged to the once-through cooling system effluent. No direct chemical treatment (e.g., biocides) of 

cooling water would occur. 

Most of the boiler blowdown and demineralizer regenerants would be recycled within the plant for 
use as makeup water in the flue gas desulfurixation system, in fly ash dust control, and in slag quenching 

and conveying. Excess would be periodically pumped to the plant wastewater treatment system. 
Cleaning fluid wastes, which would contain high concentrations of metals, would be collected and 

managed by a licensed contractor for disposal in compliance with applicable regulations. Drain water 

would be collected in plant sumps and pumped intermittently to the wastewater treatment system. Floor 

and equipment drain water would likely contain coal fines (particles), oil, and grease. Fire protection 

runoff would be generated only during emergency situations and would discharge to the Nenana River. 

The existing coal pile would serve both the HCCP and Healy Unit No. 1. Coat pile runoff would 

depend on the frequency and intensity of precipitation events. Runoff would be collected in a new 

unlined catchment pond (no controls for coat pile runoff exist presently) designed to contain the lo-year; 
24-h precipitation event of approximately 2 in. In ada?lion, He& Unit No. I bottbm ash would be ’ 

sluiced to the pond when the HCCP is not operating. Overtlow from this pond is not anticipated 
However, if overflow should occur, such water would be caught in an unlined emergency ovemw ‘pond 

between the Healy Spur Highway and the Alaska Railroad Suntrana Spur. No dischurge of coalpile 

runoff to the Nenana River would oeeur. Sect. E.4 contains a further discussion of the coal pile runoff 

treatment system. 

Before sedimentation in the catchment pond coal pile runoff may have a high wncentration of 

suspended coal fines. Leachate would probably contain (in solution) common metals, such as iron, and 
trace concentrations of heavy metals. Concentrations of metals in leachate would depend on leachate pH 

and the metals’ respective solubilities. Table 4.1.6 displays the results for trace metals of toxicity 
characteristic leaching procedure PUP) tests of HCCP performance coal, flash-calcined material (“fly 

ash”), and slag. Performance coal is a blend of 50% UCM run-of-mine coat and 50% waste coal. Waste 
coat is low-grade and overburden-contaminated coal. No extraction values exceed the TCLP limits 
established for metals, as given in 40 CFR Part 261.24. To determine if these lea&a&s would be 
considered toxic to aquatic life with respect fo metals, the whole efluent toxicity of each wastewater 
stream would be determined according ta the proposed criteria in the W&r QaalZty Standkis umber 
the NPDES permit. These criteria in&d.? dtrect manttoring of impact ta the most sensirive and 

biologically important life stages of reskient species. 
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Table 4.1.6. Results of toxicity characteristic leaching procedure (TCLP) tests of 
Healy Clean Coal Project (HCCP) performance coal, Rash-cakined material 

(“fly ash”), and slag” (in parts per million) 

Element 
HCCP performance Plash-calcined 

coal leacbateb material leachate’ Slag leachased TCLP limit’ 

ArsetiC <0.5 co.05 CU.5 5.0 
BarhUll <l.O 4.3 cl.0 loo.0 
B~Uium co.2 co.01 co.2 None 
CadmiUOl <0.2 0.14 co.2 1.0 
Chromium 4.2 0.36 4.2 5.0 
Copper co.5 0.13 4.5 None 
Mercury 4.1 0.01 Co.1 0.2 
Manganese <0.5 2.1 co.5 None 
Nickel co.5 1.0 4.5 None 
Lead Q.0 0.5 a.0 5.0 
Rubidhnn 4.0 0.02 4.0 None 
Seleniom al.5 0.14 4x.5 1.0 
sikr co.5 40.5 4.5 5.0 
Strontium <lO.O 11.2 c10.0 None 
Vanadium Q.0 0.79 Q.0 None 
zhc 4.5 1.4 45 None 
zircooi”m 6.0 <O.l 4.0 None 

Tly ash ard Slag produced by mmtustim in k TRW rlag@ng wmbustor, which vmu,* lx used at the pmpxed “KP. 
kcP If p omulce cd is a bkd of 50% Usildi Coal Mine m-of-mine coal and 504. waste cd. No extnciion vduu exceed exising 

Ta2 limits. 
“Man value ofJilr umplu. No crtnctim vdoca cxd existing TUP limits. 
dNo exu-adm valuer cxad exiaiog TCLP limits. 
eima gi”alin 40cFRP.vt261.24. 

Toxicity tests would be performed on a composite sample of wastewater from OutthB 001 and 002. 

GutfaIl 001 is the new out&l for the HCCP, and Outfall 002 is the existing outfall of Unit No. 1. ‘Ihe 
whole toxicity tests would consist of two chronic toxicity tests and one acute toxicity test. Tbe chmnic 

tests would include analysis for static renewal, larval survival, and growth using Pimephties pmmelas 
(fathead minnow), and analysis for 7d static renewal, survival, and growth using Ceriodaphnia dubia (a 
tiny aquatic crustacean)., The acute test would be conducted for 96-h LCse (the concentration that is fatal 
to 50% of the population) and 7-d static renewal analysis using Onwrbynchus kisutch (coho salmon). All 

test procedures would be conducted according to EPA-specified protocols with appropriate quality 
control. 

Thejlash-calcined ma&vial was also analyzedforptl, organic carbon, and voladle matter. The 
results in&ate that tire matizrial is alkaline wtth a pH of about I25 and contains approximately 0.6% 

organic carbon and 8% volatile matter. 
The HCCP wastewater treatment process would meet EPA regulations set forth in 40 CPR Part 125 

(Criteria and Standards for the National PoItutant Discharge Elimination System) ad 40 CFR Part 423 
(Efluent Guidelines and Standardsfor Steam Electric Power Generating Point Source Category), as 
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amended by 48 FR 3 1404 (July 1983). Treatment would consist of batch neutralization and sedimentation 

in a double-lined sump with a leak detection system and located inside the power plant building. Overall, 

the process would adjust the pH of the combined streams, separate oil and grease, and allow suspended 

solids to precipitate out of solution. 
Discharge to Nenana River al three outfalls [see Fig. 2.1.8) would be in accordance with an EPA 

NPDES permU and an ADEC wastewater disposalpermtt. One permit would be issuedfor the 

combined wastewater of the HCCP and Healy Unit No. 1. Two or@&% woulddischarge condenser 

cooling waterfrom Healy Unit No. 1, the HCCP once-through cooling system, and treated operational 

wastewaterfrom both systems. A third outfaU (located inside the HCCP plant) woulddischarge the 
treated opemtinal wastewater to the two previously mendoned The Healy site would be contoured with 

huge interceptor containment ponds ta retain stormwater runoff. The large ponds would be designed to 

allow percoladan of stormwater and thus eliminate discharge to the Nenann River. Any stormwater 

runofffrom the coal pile would go ta the new coal pile runoff basin. Water from this basin would not 

be discharged to the Nenana River. 

Coal, fly ash, and slag materials will be handled separately in the HCCP materials flow. Therefore-, 

their wastewater streams including leachates, will riot be combined into one waste stream. None of these’ 
’ wastcwater streams would be discharged to the river. Compositions and characteristics of the three 

outfall streams are provided in Table 4.1.6. 
The approximate average daily flows of total effluent to be discharged to the river have been 

calculated as follows: 

Waste stream 

Once-through cooling water 
Service water 
Fire water 

DischargejTow (gallmin) 

28.F 

0.2 

In addition to the discharge of wastewater effluent into the Nenana River, various wastewater 

streams would be disposed of to the plant septic system, to the atmosphere, and with moist solid residues. 

The potable water system would generate about 1 gal/min of sanitary wastewater during the course 
of normal operation. The sanitary wastewater would be discharged into the septic and leach field system. 

Waatewater discharged to the a!mosphere by evaporation would consist of water vapors from the 
boiler blowdown flash tank; the FGD system; the slag quenching and conveying system; the coal pile 
runoff catchment basin and ditch: and, to a minor extent, from open sump& tanks, and washdown 

surfaces. The average total evaporative losses from all of the described sources would be approximately 
13 gal/min. 
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Wastewater disposed of in moist, solid residues would include the residual moisture in waste. 

bottom slag ash, the FGD slurry, and the water used to wet down the dry fly ash for dust control. The 
calculated disposal of wastewater to these solid wastes has been established to be between 85 and 
90 gal/nun. Approximately 80 gal/min of this disposal would be from water of hydration (water lost via 

chemical reaction) and absorbed water in the FGD slurry. 

Low-volume wastewater streams from Unit No. 1 are similar in nature but less in volume than 

those expected from the HCCP. These streams are. currently discharged in the phmt to the cooling system 

effluent line and discharged to the river in accordance with the Unit No. 1 NPDES permit. Effhrent 

discharge to the river from both facilities would not occur at a common location. Substances contained in 

eftluent discharges from both facilities would be liiited by federal and state permits and would be rapidly 

dihacd in the river. 

Spills 

A Spill Prevention, Control, and Countermeasures Plan (SPCCP) is required for the HCCP in 

accordance with EPA CWA requirements [Section 31 l(j)], as amended by the Oil Pollution Act of 1990. 

The existing SPCCP for Healy Unit No. 1 is being revised to incorporate contingency measures for spills 
of diesel fuels as well as other nonpetmleum chemicals that would be. stored and utilized in the HCCP. 

These materials would be stored outside the power plant building in paved, curbed areas designed to 

retain 110% of the volume of the tanks. An additional precaution would be taken to reduce the potential 

for in-plant oil contamination in the NPDES-permitted wastewater effluent from the HCCP. An oil-water 

separator would be installed in the wastewater sump to remove oil contamination from the wastewater 
stream. If, during the permittingprocess, EPA requires a sump for the coal pile runoff stream, an oil 

sorbent boom would be installed in that system as well. 
Envimnmental impacts related to catchment basins and failure of holding tanks would be unlikely 

during a damaging earthquake. Based on dam provided by the Applied Technology Council (1978). most 

design exceedance earthquakes do significant structural damage to no more than about 1% of buildings, 

pipes, and tanks that are designed according to the Uniform Building Code (ICBO 1988). Earthquakes 
that threaten strucmral collapse produce peak ground motions that exceed structural design ground 
motions by a factor of two or more. Such destructive earthquakes have probabilities of exceedance on the. 

order of 1% in 50 years. 
If a destructive earthquake occurs, there is little likelihood of loss of containment when a liquid 

storage tank ruptures. Although excessive ground shaking may cause the collapse of chemical storage 

tanks, the entire contents of these tanks would be contained in enclosed areas behind curbs (dikes that 
completely surround the tanks) during an accidental spill. Curbs around storage tanks and the low berm 

around the coal pile runoff catchment basin would be unlikely to rupture during excessive ground motion 
unless surface tupture along an active fault, a landslide, or liquefaction occurs. Although liquefaction is 
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an unlikely event at the HCCP site (see Sect. 3.4.5), the potendalfor surface rupture along an active 

fault or a bandside along a topographic scarp are somewhat more likely events. Facilities containing 

hazardous materials should be located at qfe distances from such features. 

Increased Surface Mining of Coal 

Surface mining can adversely affect water quality by increasing erosion and serhmentadon and by 

altering drainage patterns. It is projected that surface mining at the UCM would increase by about 10% to 

supply the HCCP with fuel. As a result of this increase, a corresponding percentage increase in erosion 

and sedimentation is expected in disturbed areas. Successful currant practices of sedimentation control at 

the mine, which htclude diversion ditches and a series of sedllentation and clarification ponds before 

discharge into Lignite (Hoseanna) Creek, would continue to be used during the HCCP demonstration. 

With the continuation of this mitigation and compliance with federal and state oversight requirements for 

mining activities in the region, major adverse impacts to water quality are not expected. 

Solid Waste Disposal 

Wastewaterfrom the Nenuna River would be. used to wet fly ash for dust control and to convey 
bottom ash and slag to a storage silo. It is expected that about 15% of the ash volume would be. residual ’ 

water that would remain in the solid waste after dewaterlng. The dewatered ash would be disposed of at 

the UCM mine in accordance with state and federal requirements (Sect. 7.2). Effects from this activity 

would more. likely affect local groundwater than surface water. These effects am discussed in Sect. 4.1.4. 

Acidic Deposition 

Except for Healy Unit No. 1, the region is relatively free of man-made sources of the atmospheric 

pollutants, .S& and NO,, that have been linked to acidic deposition on land, water, and vegetation. 

Opetation of the HCB in addition to Unit No. 1 operation would increase ambient Sq and NO, 
concentrations in the atmosphere (see Sect 4.1.2), which would result in an increased likeliiood of acidic 

deposition ‘lhe projected increase, however, should not cause a measurable change in the pH of regional 
surface waters because their natural pH levels are generally 7.0 or higher and their buffeting capacities are 
high. Therefore, substantial adverse. changes in water quality would not be attributable to acidic 

deposition from operation of the HCCP. Effects of acidic deposition on ecological resources am 

discussed in Sect. 4.1.5. 

4.1.4 Groundwater Resources 

This section discusses the potential impacts on gmundwater quality, gmundwater use contlicts, and 
effects of dewatering on the elevation of the water table related to HCCP construction and operation. 
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4.1.4.1 On-Site Impacts 

Potential groundwater quality impacts on the Holocene-Pleistocene aquifer would be somewhat 

less than those under existing conditions. Unliied fly ash ponds would not be used under normal 

operating conditions by either Healy Unit No. 1 or the proposed HCCP. Because of short duration needs 

for wet ash disposal from Unit No. 1, an unlined ash pond would be developed near the coal pile that is 

large enough for both coal pile runoff and for temporary ash disposal. Treated plant wastewater would be 

clarified by fdtration before its release to the Nenana River. Sludge from wastewater treatment would be 
collected on filters. In turn, the filters would be backwashed. Effluent from the backwash operation 

would be used to dampen fly ash and would ultimately be placed in the UCM Poker Flats open-pit mine 

along with the fly ash. The treatment process consists of removal of oil and grease and adjusting the pH 

to between 6.5 and 8.5. The treated and clarified wastewater would contain several thousand milligrams 

per liter of total dissolved solids. Damp ash would be stored in a silo. 

The unlined pond for coal pile runoff (see Fig. 2.1.8) would be sized to hold runoff for storms up to 

a IO-year, 24-h event (about 2 in.). Seepage to shallow gmundwater (the Pleistocene-Holocene aquifer) 

would be less than existing seepage because fly ash would only be stored intermittently, rather than year 

round, The coal pile is about 325 x 225 ft and average annual precipitation is about 12 in. Assuming & 

the coal pile runoff seeps into the underlying aquifer, the seepage rate would be O.M)2 cfs. Ultimately, 
this seepage would enter the Nenana River. The average annual flow rate of the Nenana River is 3500 cfs 

(2 million times that of the seepage rate). Overflow from this pond is not anticipated. However, if 
oveflow should occur, such water would be caught in an unlined emergency overflow pond between the 

Healy Spur Highway and the Alaska Railroad Suntrana Spur. No discharge of coal pile runoff to the 

Nenana River would occur. 

AU fly ash from operations at Healy Unit No. 1 (stored temporarily in the existing fly ash ponds) is 

now being partially dewatered and trucked off-site for disposal in the UCM Poker Flats open-pit mine. 

All future fly ash generated at both the HCCP and Healy Unit No. 1 would also be trucked off-site for 

disposal at the UCM mine. Excess water from the fly ash would be recycled through the plant and 
eventually would enter the wastewater treatment loop and disposal system. 

No other on-site gmundwater quality impacts are anticipated. No upgradient contamination is 
expected by operation of the HCCP. Data in Table 3.4.1 suggest that the quality of Miocene-Oligocene 
groundwater in the Healy Unit No. 1 well has not degraded in 25 years of operation despite its proximity 
to the overlying and unlined fly ash ponds. Large chemical holding tanks (3OWgal tanks of sulfuric acid 

and sodium hydroxide) would be installed over sumps designed to hold 110% of a tank’s capacity in case 
of an accidental spill (AIDEA 1991a). Smaller drums of chemicals would be stored and used in curbed 
areas to contain spills. 
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Gmundwater withdrawal impacts are also expected to be minor. Maximum combined 

HCCF-Healy Unit No. 1 groundwater consumption is expected to be about 200 gal/min compared with 

50 gal/min for Healy Unit No. 1 alone. Although uncertainty exists concerning the magnitude of the 
cones of depression around the new HCCP wells, they am not expected to impact the well at the 
Waugaman Recreational Vehicle Village. Regardless, this is not a major issue because any potential 

impact on the well at Waugamon Recreational Vehicle Village could be mitigated by deepening the well 

or laying a pipeline from the HCCP to the village. The applicant has expressed a willingness to provide 

such mitigation if it is demonstrated that plant well production is negatively impacting production or water 

quality at the village well. 

The water table on the terrace may be temporarily depressed during cons@uction activities. 

Foundations and pipeline trenches require dewatering before construction can proceed. The water table 

adjacent to these construction sites may temporarily decline in response to dewatering activities. 

Although dewatering is not likely to affect availability of groundwater. it may have a temporary adverse 

impact on riparian vegetation (Sect. 4.1.5.1). 

4.1.4.2 Off-Site Impacts 
Potential off-site groundwater quality impacts related to construction and operation of the HCCP i 

are expected to be minor. Solid, noncombustible construction rubble would be trucked off-site to a 

landfill operated by the town of Healy. The Healy municipal landfill already holds a permit for disposal 

of nonhazardous solid waste. Gmundwater quality impacts of HCCP construction rubble would be 

incremental to any existing impacts related to the operation of Healy’s municipal landfill. Slag/fly ash 

and wastewater treatment sludge would be trucked off-site to the UCM mine. Ihe chemical composition 
and quantity of sludge are not well known. Before disposal at the UCM mine, such sludge would be 

thoroughly analyzed to ensure that it is nonhazardous and suitable for burying at the mine site. Iffhe 
sludge is determined to be hazardous, it would be shipped off-site to an approved hamrdous waste 

h@m 
The UCM mine site also has a permit for the disposal of fly ash from Healy Unit No. 1. 

Gmundwater q&&y imp&c& related to disposal of HCCP ash would be minor compared with any existing 
impacts related to operation of the UCM mine. Toxicity/leachability tests were performed on Usibelli 

coal, slag, and fly ash using the standard TCLP. Table 4.1.6 provides the results of these tests. None of 

the metals tested exceeded TCLP regulatory limits. 
Groundwater quality at the UCM mine is not well known. However, current coal production at the 

mine ranges from 1.4 to 1.6 million tons/year. The proposed HCCP would require an additional 
0.172 million tons/year of run-of-mine coal, or an 11% increase. It is assumed that current impacts on 
groundwater would increase proportionately as a result of operation of the HCCP. This incremental 
increase is not expected to change the groundwater use category. 
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The rate ofjly ash delivery to the UCM mine would increase by a factor of nearly two (from 

about 14,000 tons/year to about25,400 tonslyear). The rate of alkaline leachate genemtion may be 

expected to increase by a similar amount. Exposed coal seams, temporarily stockpiled coal, and 

mine-waste rock at the UCM mine are leached naturally but produce negligible acidic leachate because 

of the negligible amount of pyritic sulfur in the coaL Most of the water that comes in contact with 

various stockpiles or that drains from the mine is diverted to a settling basin. Any water thatfails to 

reach the settling basin either evaporates or seeps into the ground The rate of slag/bottom ash delivery 

to the UCM mine would increase from about 1500 tons/year to 47,300 tons/year. This relatively 

coarse-grained material is less leachable than the fine-grained fly ash because it is partially vihified, and it 

also has less surface area per unit volume. A minimal amount of leachate is expected to be generated by 

this material. 
Finally, the existing Healy unit produces no scrubber waste whereas the proposed HCCP would 

annually produce about 5500 tons of scrubber waste (fly ash commingled with limestone sorbent). The 
scrubber waste consists mainly of calcium sulfate that is fairly soluble in water. Although the scrubber 
waste would contribute little or no toxic metals to the leachate, an increase in calcium sulfate would be. 

expected. This leachate would be diluted when comingled with other leachates and surface water runoff:’ 

Ash from Healy Unit No. 1 has been disposed of at the UCM mine for several years, and no 

measurable effects on surface or groundwater have been documented The volume of ash proposedfor 

disposalat the mine from the HCCP is a small quantity relative to the total amount of overburden used 

for backjilling of mined out pits. This, coupled with the lack of impacts from current ash disposal 

practices, suggests that the addition of HCCP ash to the pit backfdl would probably not be measurable. 

UCM has a permitfor disposal of the previously described wastes. 

4.1.5 Ecological Resources 
4.1.5.1 Terrestrial 
Construction 

A maximum of about 10 acres of the 65-acre plant site would be cleared of native vegetation at the 
plant site. ‘This area consists of small stands of the following vegetation types: woodland white spruce 

(1 acre), closed alder shrubland (0.5 acres), open white spruce-paper birch forest (6 acres), and open 
poplar (3 acres). These vegetation types are all common in the area. Areas not occupied by facilities 

would be planted with grass. Because the site is nearly level and the substrate is very coarse, little soil 
erosion is expected during construction. No disturbance is required for transmission lines because no new 
or expanded transmission conidoe are required: little disturbance is required for the construction camp 
because the site is already hzrgely unvegetated. 

Clearing 10 acres of common vegetation types is not expected to result in a substantial loss of 
wildlife habitat in the region. It is likely that most of the habitat loss due to human presence and noise is 
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already occurring because of the existing plant, and any wildlife that is accustomed to using habitat in the 

vicinity of the existing plant is already somewhat habituated to human presence and loud noises. 

Therefore. habitat loss due to increased numbers of people and increased frequency of loud noises on the 
site should also be minimal. This judgment includes consideration of habitat needs of moose, bears, and 

lynx. 
The project participant has committed to a program to minimize human-bear interactions and 

unnecessary habitat disturbance in the site vicinity. This program will cover incineratian of food wastes, 

removal of ash, removal of litter, educating employees about bears, and general environmental education 

concerning environmental regulations and avoidance of environmentally sensitive areas. As a result of 

these precautions, the construction site and camp should be considerably less attractive to bears and create 

much less of a risk of human-bear interactions than the existing residences, businesses, and open dump in 

the Healy area The presence of these existing facilities is not known to have resulted in destruction of 

bears due to bear-human interactions other than hunting. 
The presence of construction workers in the area may result in roadkills of wildlife and wildlii 

behavioral disturbance or habitat disturbance associated with outdoor recreation However, these effects 

are expected to be minor. ‘Ihe proposed construction site and camp am already disturbed areas that do not 

lie in known wildlii migration corridors. Some workers may live outside the constructian uunp, and 

their housing needs could mu& in disturbance of small areas of natural vegetatlan in the viciaity of 

existing towns (Sect. 4.1.8.5). Also, the waste disposal needs associated with the construction and 
workforce would hasten the needfor a new sanimy ku@.U which would require a&Wonnl land 

(Sect. 4.1.8.5). 

Operation 
The coal for the HCCP would be obtained by saip mining at the existing UCM Poke.r Flats Mine. 

Thls would result in loss of native vegetation and wildlife habitat, which would eventually be replaced 

through revegetation and succession. The reclamation plan for the mine (UCM 1983) specifies that the 

mined areas will be returned to approximately original contour, stabiiized, and revegetated with a mixture 
of nonnative gra&es and Candle rape. UCM management has committed to a program of replanting trees 

and shrubs; however, success has been mixed, and reliable and efficient methods are still being 
developed. Elliott (1984) indicated that little invasion of the revegetated areas by native plants had 

occurred even after 9 years, but that study addressed results of reclamatian pm&es prior to current 
regulatory cont?ols. 

The revegemted areas act as islands of grassland habitat that benefit grassland species including 
tundra vole, short-eared owl, and Savannah sparrow but reduce habitat for species common in the native 
forest and shrub vegetations including moose, snowshoe hare, red-backed vole, willow ptarmigan, and 
most passerine (perching) birds (Elliott 1984). Caribou were commonly observed on the reclaimed amas, 
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and the planted grasses, particularly red fescue (Fescura i-r&m), made up approximately 30% of the 

caribou diet in the mine area (Elliott 1984). Planted grasses made up more than 50% of both the summer 

and winter diets of Dali sheep occurring in the mine area (Blliott 1984). Elliott (1984) concluded that 
most wildlife would benefit from more rapid introduction of woody species in tevegetated areas; that is a 

goal of the current reclamation program (UCM 1983). 

The project would require mining approximately 172,OCO tons of run-of-mine coal per year in 

addition to the 1.4 to 1.6 million tons currently extracted per year. The UCM mine disturbs approximately 

25 acres per million tons of coal including roach and other support facilities, so the project would require 

disturbing and revegetating approximately 4 additional acres per year. However, the negative ecological 

effects that would occur as a result of brcreased coal mining would be minor. 

The coal mine would serve as the. disposal site for nonhazardous solid combustion wastes from the 

proposed project. Soluble constituents of the buried wastes can leach into springs, seeps, or near-surface 

groundwater. However, terresirfal b&a would not be @ecfed at this site.. 
Atmospheric emissions could have ecological effects by exposing plants and animals to gaseous 

polhttants, deposition of fly ash panicles, and deposition of acidic chemicals formed from gaseous 

emissions. Effect.5 of pollutant inhalation on wildlife are not assessed, because-no evidence exists that 

wildlife populations am affected at concentrations below the NAAQS. 
Two major pollutant gases, S& and N9, would be emitted by the HCCP (Sect. 4.1.2.2). The 

concentrations of these gases in the emissions from the proposed clean coal plant in addition to those from 

the existing power plant and background are not expected to exceed primaty NAAQS. Because these 

standards am intended to prevent health effects in sensitive humans and because no evidence exists that 

wildlife is substantiahy more sensitive thao humans, it is assumed that no effects on wildlife populations 

would occur during plant operation due to respiring those gases. However, compliance with standards 

does not ensure that plants will not be affected 
Predicted maximum total S&concentrations (Table 4.1.2) are equal to concentrations that have 

been found to be marginally toxic to plants under experimental conditions and at field sites outside 

Alaska. EPA (1982) identified a range of 79C-2100 &m3 in 3-h exposures as likely to cause injury 

“‘from time to time” in sensitive and intermediately responsive vegetation. ‘Ibis range includes the 

estimated 3-h maximum at the He&y site. of 1145 pg/m3. At a Tennessee Valley Audxuity coal-fiid 

plant, exposure to concentrations approximate@ equal ta the predicted 3-h maximum concentration at 
Healy caused visible injury to over 20% of 84 native and crop species (McLaughlin and Taylor 1985). 
The sensitivity of Alaskan native vegetation to S& injury is not well characterized. However, both biih 

(Berulapapyri~era) and aspen (Popuh rremuloides) have been reported to be very sensitive to S& 
injury (Davis and Wiiur 1976). AIDEA (1991a) conducted a preliminary survey for visible injury in 
the late summer of 1990, but the results were inconclusive because the symptoms resembling leaf injury 
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they found were not clearly related to the existing Healy power plant and could be interpreted as a result 

of summer drought, It should be remembered that visible injury can occur without reductions in plant 

production and that production can be reduced without visible injury. Therefore, visible folk injury is 

simply one easily detected indicator of acute exposure levels. 

Reduced retention of needles is a common response of coniferous trees to ah pollutants. The. 

vegetation survey performed for AIDEA (1991a) found an inverse relationship between the number of 

needles per tit length of white spruce branches, which is the opposite of the trend that would be expected 

if emissions from the existing Unit No. 1 were causing toxic effects. Abhough it cannot be concluded 

from this study that Unit No. 1 is having a beneficial effect, the study does suggest that the local 

vegetation is not extraoniinadly sensitive to S@ and is not experiencing stress that would be amplified by 
the. proposed HCCP. 

Reduction of productivity is a more serious effect than visible injury, but it is more diffkult to 

charactcrize and has not been studied in as many species. Sensitive crop species experienced small 
nxiuctions in yield when exposed in the laboratory and field to Sq concenhations and durations in the 

range predicted for the maximum 3-h. 24-h. and annual total concentrations at Healy (McLaughlin and 
Taylor 1985). In particular, if we use McLaughlin and Taylor’s (1985) model of yield reduction in soy 

and snap beans, the predicted annual average total concenbation of 69 p&r3 (0.026 ppm) S& would 

reduce production by approximately 16% in a growing season of 52 days averaging 10 h long. However, 

reviews of SGa effects on trees and other native plants have not demonskated reductions in growth or 

yield at SQ exposures equivalent to those predicted for this site (EPA 1982; Westman, Breston, and 

Weeks 1985; Keller 1985). In addition, both crops and natural herbaceous vegetation growing on 

sullirr-deficient soils have shown increased productivity when exposed to S&concentrations 
considerably higher than the predicted annual average concentration (EPA 1982). Hence, the effects of 

S&on plant production am highly uccertain because the predicted concentrations are near the threshold 

for effects in some sensitive species in some conditions. However, positive or negative effects should not 
be large. 

Lichens am generally believed to be highly sensitive to ah pollution in general and S@ in 

particular. However, Nash (1973) found that the threshold for lichen injury in acute. (12-h) studies was 

approximately 1500 @n3 and concluded that lichens are no mom sensitive in such exposures than 

vascular plants (ferns. conifers, and flowering plants). That threshold is higher man the predicted 3-h 

maximum concentration at the Healy site (II45 @n3). The threslmld for S& effects in chronic (annual 

mean) field exposures is approximately 30 up/m3 (0.01 ppm) (LeBlanc and Rao 1975). which is less than 

the predicted maximum annual average concentration at the Healy site (69 @m3. Given the variance in 

response with conditions and species, the predicted S@ concentration cannot be distinguished from the 
effects threshold (i.e., the threshold for effects on lichens at the Healy site may be higher or lower than the 
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maximum annual average concentration). However, me presence of Usnea sp., which are generally 

considered to be relatively sensitive to SOa, within 400 ft of the existing Unit No. 1 (AlDEA 1991a) 
suggests that the current pollution levels are not substantially affecting lichens. It also suggests that 
lichens in this area are not much more sensitive than those in more temperate areas. 

Predicted N& concentrations are well below levels that are known to be toxic to plants. However, 

Nq has been shown to increase the level of visible injury and photosynthesis reduction in plants exposed 

to Sq (EPA 1982; Whitmore 1985). Therefore. the predicted Nq emissions at Healy increase the. 

likelihood that SO2 will cause effects on vegetation. lhis effect cannot be quantified because the 

.Sq + NOa exposure levels used in the available quantitative studies were greater than those predicted for 

the Healy area. 
Because SOa and NO;? contain the nutrient elements sulfur and nitrogen, low-level exposures such 

as those predicted for the HCCP often cause increased plant production (Shriner et al. 1990). The 

occurrence of this effect depends on the nutrient status of the vegetation, which is unknown for the Healy 

area, but concentrations of sulfur and nitrogen in local soils are low to moderate (AIDEA 1992). 

Fertlllltion effects may compensate for any toxic effects on production and may occur in areas where 

exposure levels are too low to cause toxicity. Therefore, if sulfur or nitrogen deficiencies occur in the 
receiving environment, fertilixation effects could be much more extensive than toxic effects. Although it 

is possible that fertillzation by either Sq or NO2 could change the competitive relationships among plant 

species, which could change the relative abundance or distribution of species in the exposed plant 

communities, the occurrence of this effect at the Healy site is unknown. 

It has been suggested that the declines of high elevation conifer forests in the eastern United States 
and Europe have been caused by nitrogen fertillzation which prolongs vegetative growth and thereby 

reduces winter hardiness (Shriner et al. 1990). Although it is clear that exposure to acidic deposition leads 

to loss of winter hardiness, fertillzation by the associated nitrogen was never more than a hypothetical 

cause of hardiness reduction. Recent studies cast severe doubt on that hypothesis. DeHayes, Ingle, and 

Waite (1989) fertiliied the soil of red spruce stands with nitrogen and found an increase in winter 

hardiness. Klein, Perkins. and Meyers (1989) exposed red spruce seedlings grown in nitrogen deficient 
and nitrogen sufficient soils to aerosols containing niuate, ammonium, or both and then exposed them to 
winter chilllng. They found that improving the nitrogen nutrient status of the deficient seedlings 
improved their hardiness and the treatment had no effect on the nitrogen sufficient seedlings. They 
concluded mat “there is no evidence to support the hypothesis that anthropogenic nitrogen supplies 

significantly reduce winter hardiness of spruce foliage. It is improbable that winter injury due to elevated 
anthropogenic nitrogen is a casual factor in contemporary forest decline.” This conclusion was supported 

by a recent review (DeHayes 1992). 
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To summarise, the best estimate of negative effects of pollutant gases on vegetation in the 

maximally exposed locations includes some erratically occurring visible foliar injury of sensitive plant 

species, some small and localised decrease in growth of sensitive plant species, and possibly some injury 

of sensitive species of lichens. These effects are not expected to be major because they are small and 

limited to the maximally exposed area, which would be at the HCCP site perimeter. Increased production 

due to sulfur or nitrogen fertillzation may occur, is likely to affect a wider area than toxic effects, and may 

be the only direct effect of SOZ and NOa emissions. It must be reiterated that these predictions are based 
on research tbat does not involve central Alaskan populations, ecotypes. or conditions. 

Another potential source of environmental effects on ecological resources is atmospheric emissions 
of particulate matter. The project participant used conservative (upper bound) assumptions to estimate 

accumulation of deposited particulate matter (AIDEA 1992). Assumptions included a deposition velocity 

of 1 cm/s and accumulation for 40 years in the top 3 cm of a 1.47 g/cm2 soil. At the maximum deposition 

location, this resulted in accumulation of 3.59 ug/g due to the HCCP and 14.3 ug/g due to the HCCP plus 

Unit No. 1. This amount of material is too small to affect the physical properties of the soil substantially. 

The project pariicipant used the same assumptions to estimate accumulation of elements released at 

significant rates (significant in terms of PSD terminology): fluorine, beryllium, lead, and mercury (except 
that, because of its greater mobility, fluorine was assumed to accumulate in the top 50 cm). The resulting 

concentration estimates were added to average U.S. or world background concentrations. These totals 
were found to be lower than screening concentrations for effects of elements in soil on plants and grazers 

(Smith aod Levenson 1980). Although the results rely more on assumptions than on data, the assumptions 
are likely to be conservative, and therefore, the results suggest that particulate. deposition would not have 

major toxic effects. 

More comprehensive conclusions concerning effects of particulate deposition can be drawn from 

studies at other power plants and from general principles. Direct effects on vegetation from deposition of 

particles on leaves have teen demonstrated only at deposition rates that are much higher than is credible 
for power plants (Dvorak et al. 1978; EPA 1982). Heavy metal deposition and accumulation was a major 

concern in the 1970% which resulted in a number of studies and reviews of this issue relative to coal 
combustion (Dvorak et al. 1977 and 1978: NRC 1980: Van Hook and Shults 1977). It has been possible 
to demonstrate an increase in soil metal concentrations at some of the coal-fired power plants that have 
been studied, but increased metal concentrations in vegetation have seldom been demonstrated (Van Hook 

and Shults 1977: NRC 1980). Ecological effects of metal deposition in coal ash have not been reported in 

the literature. Terrestrial ecological effects of metals have been demonstmted at very high soil 
concentrations (several hundred to several thousand parts per million, depending on the metal mixture and 
ecosystem) associated with smelters, mines, and other metal processing facilities: addition of materials to 

soil intended to change soil properties that contain large amounts of metals: use of agricultural chemicals 
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that contain large amounts of metals; and laboratory studies (Gough, Shackler% and Case 1979; Suter and 

Sharples 1984). However, the measured additions of metals by power plants and worst-case models of 

metal addition to ecosystems by large power plants in arid areas (where metal loss is minimal) suggest 

that, in general, metals will accumulate to toxic concentrations only if the background concentrations are 

high (Dvorak et al. 1978; NRC 1980). In summary, the available litemture suggest that deposition of coal 
ash particles may measurably increase metal concentrations in some ecosystem components at the Heaty 

site but would not have substantial negative effects on the local ecosystems. 

This conclusion is supported by the results of a study conducted by the U.S. Geological Survey and 

NPS (Crock et al. 1992). Elemental concentrations were determined in samples of feather moss 

(Hylocomium splendens), a lichen (Peltigera aphrhosa), white spruce (Picea glauca), and the upper layer 

of the soil (Oa horizon). Samples were collected on transects radiating away from Healy Unit No. 1, and 

also collected on a control transect For those elements with statistically significant variation among sites, 
concentrations tended to decrease with distance from the Healy site along the two transects radiating from 

the site and with distance from the Nenana River on the control transect. The trends on the connol 

transects were. attributed to dust from the river bed. The trends away from the Healy site may be 
attributed to the emissions from UnitNo. 1, residential and commercial coal combustion in the Healy 

area, dust from the large areas of bare soil at the confluence of Healy Creek and the Nenana River, 

unpaved roads, or other sources. A detinitive cause of the trends cannot be established for three reasons: 

(1) the trends observed on the two transects extending away from Unit No. 1 are not consistent; 

(2) significant trends were found on the control transect for ah of the elements but arsenic that showed 

trends away t?om Unit No. 1; and (3) the transect that runs away from Unit No. 1 petpendicular to the 

Nenana River and the prevailing wind direction and parallel to the control Emsect yielded more and 

stronger oends than the transect that parallels the Nenana River and the prevailing wind direction. 

Cmck et al. (1992) concluded that Unit No. 1 and other Healy area sources influenced concentrations out 
to 6 km, and beyond that distance concentrations were at effective background levels. Crock et al. (1992) 
also found “no unusuaUy high concentrations of any of the elements. including the rare-earth elements” in 

soil and no unusually high concenbations in lichens relative to their sites. Moss concentrations were 
reported to be high for As, Cr. Cu. Mn. Ni, V, and rare earth elements, but moss measurements were 

complicated by high ash content of tbe samples which the authors attributed to soil contamination. Of the 

elemental concentrations in white spruce, only copper was higher than white spruce concentrations at 

another Alaskan site, and no trend away from Unit No. 1 was detected. 
The most reasonable conclusion from this study is that, after 24 years of operation, Unit No. 1 has 

probably contributed to small local increases in the levels of some elements in some envimmuental 
receptors. The proposed HCCF’ would probably cause similarly small and localized increases. ‘This study 
did not consider whether ecological effects had occurred as a result of the deposited elements. However, 
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the fact that the investigators were able to fmd sites with similar vegetation at all distances from Unit 
No. 1 suggests that if effects have occurred, they are subtle. This apparent lack of effects is consistent 

with the results of prior studies at power plants previously discussed. 

The tinal issue with respect to ecological effects of air @huants is formation and deposition of 

acids. Both Sq sod N& can combine with water and oxygen to form mineral acids. The alkaliity of 

surface waters and most mineral soils ln the area suggests that they are not particularly susceptible to acid 

deposition However, local ecosystems, including smail high-altitude watersheds with little soil 

development, could be sensitive to acidification. Bulk deposition measurements from 39 events collected 

over a year at the HCCP Healy Monitoring Station ranged from pH 5.55 to 7.86 (BNSR 1992). Tbese 
values are higher than background wet deposition (Sect 4.3.5) even though the nearby Unit No. 1 is a 

source of acidifying gases. This suggests that in the vicinity of Unit No. 1, any acidifying emissions are 

momthan compensated for by some alkaline source, possibly dust It seems unlikely that the proposed 

HCCP would cause substantial effects through its contribution to acid deposition, given the. relatively high 

values of mean and minimum pH compared with regions where acid deposition has caused ecological 

effects on aquatic communities (Baker et al. 1990) and forests (Shdner et al. 1990). It is expected that 

sulfur emissions from Unit No. 1 am not contributing substantially to soil acidification. even in amas of 

maximum deposition, because sulfur wncentrations were low in moss and lichen samples near Unit No. 1 
and because there were no consistent trends in svlfur wncentmtions away from the Healy site. Sulfur 

decreased slightly in lichens with distance from the river on tbe control transect, in moss with distance 
from the Healy site on one transect, and increased in soil away from the. site. on both tmnsects. but with 

low statistical significance (Crock et al. 1992). Given this lack of evidence of envimmnentai acidification 

from Unit No. 1, the high background pH, and the low emissions estimated for the HCCP, it appears 

unlikely that the HCCB would cause substantial acid deposition. 

The discharge of heated water by the project would increase the extent of ice-free water and thin 

ice in the Nenana River (Appendix B). Thls wuld reduce the movement of wildlife acmss the river in the 
winter or increase the distance that they must travel to cross. The importance of this effect is unknown; 
however, no major migrations am involved and the quality of wildlife habitat immediately downriver of 
the site is not exceptionally high, so the effects are likely to be minor. 

4.152 Aquatic 
Construction 

Consnucting the plant would result in erosion, discharge from a wncrete batch plant and treated 

construction camp sewage, and any spills of fuel or other consbuction-related liquids (see Sect. 4.1.3.1). 
Erosion should have negligible effects because of tbe relatively fiat site, coarsely textured soil (large 

particles are difficult to suspend and keep suspended in water). and highly silt-burdened Nenana River. 
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The most direct aquatic ecological effects would result from constructing the water intake and 
discharge structures, which would involve excavating the bank and benthic (river bottom) substrate of the 

Nenana River. This would introduce sediment into the water column and remove the existing invertebrate 
community in the disturbed benthic substrate. The suspended sediments would not be expected to have 

substantial effects on the aquatic community because (1) the sediment burden in the river is naturally very 

high during the summer when this construction would occur (Sect 3.3.2). (2) the bank andbed materials 

are coarse, and (3) no known fish-spawning beds are in the river downstream of the plant where eggs 

might be smothered by silt. Disturbed riverine benthic communilies usually recover within 2 years and 

nearly always recover in 3 years (Niemi et al. 1990). so the effects of excavation should be temporary. 

Operation 
Plant operation. The effects on aquatic systems of operating the proposed plant would result from 

discharge of treated wastewaters, deposition of atmospheric pollutants, intake of cooling water, discharge 

of cooling water, and mining of coal and limestone. The effects of wastewater and atmospheric 

deposition on water quality in the Nenana River are discussed in Sect. 4.1.3. ‘Ihe largest source of aquatic 

toxic effects at most plants, the cooling water, is not expected to be a problem at the HCCP because the 
project participant does not expect to use biocides or water treatment chemicals (AIDEA 1991a). They 

have not been needed in the cooling system of the existing Unit No. 1. 

Cooling water intakes entrain small aquatic organisms (plankton), pass them through the condenser, 

and kiu some fraction of them. The number entrained depends on the density of plankton, and the fraction 

killed depends on the species entrained and the design of the cooling system. Effects of entraimnent on 
the Nenana River ecosystem are expected to be small because the river is likely to support relatively low 

densities of plankton. No plankton sampling has been done in the area, but high-velocity turbid rivers like 

the Nenana provide very poor habitats for phytoplankton and invertebrate zooplankton. As previously 

discussed (Sect. 3.52). little fish reproduction is believed to occur in the upper Nenana River, so densities 

of ichthyoplankton (fish eggs and larvae) should also be very low. The intake will be covered with 

screening that is 0.25 in. or smaller (AIDEA 1991a). This will tend to reduce entrainment mortality but 

increase impingement mortality. Fish sampling conducted by Tarbox et al. (1979) found very few fish in 
the Nenana River near the present Unit No. 1 facility. 

Impingement is the capture of larger aquatic organisms (principally fish) on the screens of cooling 
water intakes. The entrainment potential of an intake design is largely a function of the approach velocity 

to the screens, the volume of the intake, and the position of the intake snucture (EPA 1976: 
Langford 1983). The approach velocity should be 0.5 ft/s or less to comply with Alaska Department of 
Fish and Game (ADF&G) guidelines (AIDEA 1991a). This is considerably less than the velocity of the 
Nenana River, so fish that are active in the river should be able to resist the intake current. However, in 

the Nenana River, Tarbox et al. (1979) caught small juvenile round whitefish that, given their size, would 
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be expected to have swimming speeds less than 0.5 ft/s (Langford 1983). Such small fish must use 
low-velocity microhabitats in the river and could be impinged even by a relatively low-velocity intake. 

The volume of the intake determines the number of fish that will be impinged, given that the river 

contains a certain density of fish that will not be able to avoid the screens, but it is essentkally a constant 

for a given plant size. The position of the screens determines the ability of fish to escape them. A 

shoreline or offshore intake allows fish to avoid impingement easily by moving laterally relative to the 

intake flow. An intake at the end of a canal is the worst design in terms of allowing lateral movement to 

avoid the intake current The intake for the existing unit is in a dredged pond connected to the river by a 
canal. This design allows lateral movement, but the relatively calm waters of the pond may attract fish 

with low swimming speed or stamina that could be susceptible to impingement. 

Cold shock could kill fish that am (1) acclimated to the temperatures of the cooling water plume 

and (2) deprived of that warmed effluent when the plant shuts down No instances of thermal shock from 

the existing unit have been reported, but it could easily go unnoticed because the swift currents of the 

Nenana River would rapidly carry the dead fish away. The HCCP would increase the area of the river 
that is warmed, but it would also reduce the probability of cold shock because the cross connection 

(Fig. 4.1.1) would allow the flexibility to continue discharging to both outfalls if one of the units shuts 

down 
Heat shock is more likely to kill fish than cold shock because fish can avoid localized stressful 

temperatures. Both in the laboratory and at actual thermal plumes, fish have been found to select 
preferted temperatures (Langford 1983). Hence, the effects of (I heated discharge could be to (1) make a 
portion of the river unavailable as habitat for fish because of their ability to avoid higher temperatures, 

(2) create a thermal barrier to movement of fish, or (3) concentrate fish in an area of the river mom 

thermally atnactive than the ambient river temperature. Fish crowded into a warmed area during the 

winter have increased metabolisms and may have diminished food resources (due to competition or 

disruption of invertebrate life cycles) resulting in a decrease in condition. On the other hand, the warmth 
may increase invertebrate production, thereby increasing resources for fish production. Although the 

thermal ecology of ecosystems like the Nenana River is not known well enough to predict the 
consequences of localized warming, experience with thermal discharges in other areas indicates that the 
effects of heat are usually inconsequential because they are localized. 

The silt-laden water of the Nenana River scours the biological activity from the river bottom and 

also prevents light penetration into the water during me spring and summer months. Therefore, the 
biological activity of the river is low, but does exist This activity will be enhanced by the heat from the 
aqueous discharge plume. If it were not for the scouring action of the glacial silt, the river would become 
more fertile and support a larger number and kind of fish as well (see Sect. 2.1.7.2). 
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Concerning the potential effects of the aqueous thermal plume upon fish, it appears from the 

thermal plumes developed that there will be an area approximately 20 ft wide by 30 ft long where fish 

would not survive if held in one place. There appears to be a slightly larger area where the fish would not 

be comfortable. Most fish could pass through most of the discharge plume without harm to themselves, 

but would not choose to do so. The area occupied by the plume is small, because the river is in a range of 

400 to 500 ft wide during the summer months at the location of the proposed discharge structure. 

In summary, the proposed HCCP may cause a small amount of entrairmrent, impingement, and 

cold-shock mortality and may cause some local effects on fish production due to the thermal plume. 

However, the effects are expected to be minor because they would occur in a river reach that is not highly 

productive; does not contain important commercial, recreational, or subsistence resources; and apparently 

does not suppott high densities of the susceptible early life stages of fish. 

Mining. Run-off from the UCM mine is collected into rock-lined channels and directed to settling 
ponds where it is treated by neutralization, sedimentation, and flocculation. As a result the quality of the 

discharge water is higher than me water in the receiving stream, Lignite (Hoseanna) Creek, particularly in 

terms of suspended sedimentlevels (UCM 1983.1989). Mining for the proposed project would not 
increase the area being actively worked at any time (the mining face would just move forward a little 

fast@, so it would not create an additional strain on the existing water collection and treatment system. 

Adverse effects of additional coal mining on aquatic communities are highly unlikely because of the water 
treatment system; the monitoring of water quality in controlled discharges, springs, seeps, groundwater, 

and stream water, the absence of acid-forming minerals or high metal concentrations in the coal 

(IJCM 1983); the small increment in coal mining: and me sparse aquatic community of Lignite 

(Hoseanna) Creek. 

The aquatic communities of Lignite (Hoseanna) Creek and the Nenana River might also he affected 

by leachate from disposal of the solid combustion wastes as backfii in the UCM mine. Because of the 

circmnstances of disposal, these wastes are not expected to affect water quality in Lignite (Hoseanna) 
Creek or me Nenana River (Sects. 4.1.3 and 4.1 .lO); therefore, aquatic communities should not be 
affected. 

4.1.5.3 Threatened and Endangered Species 
The ranges of me threatened arctic peregrine falcon (F&o peregrinus nmdrius) and the. 

endangered American peregrine falcon (F. p. anomm) include me HCCP proposed site, but a recent mptor 

survey (Roseneau and Springer 1991) conducted upon recommendation by FWS (p. J. Sousa, Field 
Supervisor, U.S. Fish and Wildlife Service, Northern Alaska Ecological Services, letter to E. W. Evans, 
U.S. Department of Energy, Pittsburgh, Penn., May 29,1991, Appendix C) did not find them in the area. 
‘fhe site is not near any cliffs that appear to be particularly suitable for eyries (sites on mountains or cliffs 
where birds of prey wilt lay eggs and raise their young). The proposed project would not substantially 
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diminish prey habitat and would not introduce human activity and noise into previously undisturbed areas, 

so the HCCP is unliiely to diminish any future peregrine falcon use of the area. Because no new 

transmission lines would be built, there would not be increased risk of collisions with lines. 

DOE has consulted with FWS under Section 7 of the Endangered Species Act. FWS has reviewed 

the project for potential effects on threatened or endangered species and documented its findings by letter 

(P. J. Sousa, Field Supervisor, U.S. Fish and Wildlife Service, Northern Alaska Ecological Services, letter 

to E. W. Evans, Department of Energy, Pittsburgh, Penn., May 29.1991. Appendix C). 

4.1.6 Floodplains and Wetlands 
The proposed construction would occur on a site that probably contained wetlands and was in the 

floodplain. but it has been cleared and graded for the existing Healy Unit No. 1. The proposed HCCP 
would not further inaude on wetlands and would be “above the ordh-rary high water mark of the Nenana 

River” (T. R. Jennings, Chief, Northern Unit, Permit Processing Section, U.S. Army Engineer District, 

Alaska, letter to John Olson, Stone and Webster Corp., Denver, Apr. 26, 1990). A hydrologic analysis 

(AIDEA 1991a) and the maps in Grey and Lehner (1983) also indicate that the site is above the level of 

the lo&year flood. It is expected that all consbuction-related activities would occur in disturbed areas 
without wetlands; however, a slight possibility exists that 1 or 2 acres of wetlands would be used 
temporarily as a construction laydown area. In this unlikely event, the a’istarbed area eventuaZZy may 

revert to wetland if existing hydrologic features are maintained or restored 
In summary, no intrusion on the floodplain or loss of wetlands is expected DOE regulatory 

responsibilities related to floodplains and wetlands are cited in Sect 7.1.5 and have been followed. 

4.1.7 Prehistoric and Historic Resources 
No known prehistoric or historic resources are located at the HCCP proposed site. DOE has 

consulted with the Alaska State Historic Preservation Offke (SHPO) under Section 106 of the National 
Historic Preservation Act. The SHPO has reviewed the pmject for potential impacts and docmnented its 
findhrgs by letter,(Judith E. Bit&r. Alaska State Historic Preservation Oftice, letter to T. C. Ruppel. 
DOE, Pittsburgh, July 11, 1991, Appendix D). The Alaska SHPO does not foresee any direct impacts to 

prehistoric or historic resources from plant construction or operation. 

Of me prehistoric sites listed in Sect. 3.7.1, two (HEA- and HEA-210) are located within 1 mile 
of the proposed HCCP location Because the sites are located south of the Nenana River Railroad Bridge, 

across the river from the proposed HCCP site, plant construction would not likely have any impacts on 
them. Section 3.7.2 lists four historic sites in the vicinity of the proposed HCCP location, the three closest 
being within 0.75 miles of the existing Healy Unit No. 1 (HEA-080, HEA-083. and HEA- 19). 
Construction activities, such as the movement of vehicles and equipment from the George Parks Highway 
to the construction site via the Healy Spur Highway, would have negligible impacts on these historic sites. 
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4.1.8 Socioeconomics 
While Sect. 3.8 identifies the Denali Borough as the study area and provides information on the 

borough’s existing socioeconomic resources, this section discusses the socioeconomic impacts of 

constructing and demonsnating me HCCP. Many socioeconomic impacts would likely be contined to 

Healy and Den&i Park, especially those driven by population growth due to the in-migration of plant 

construction and operations workers. As discussed in Sect. 2.1.6.1, the pmject participant would provide 

a construction camp to mitigate socioeconomic impacts associated with construction of the proposed 

project. The construction camp scenario described in Sect. 4.1.8.1 is used to evaluate the potential 

socioeconomic impacts of HCCP construction. The demonstration period (1997) is used as an upper 

bound to evaluate the impacts of HCCP operations because the peak operating work force would be 

on-site during the demonsnation. It is expected that the number of workers required to operate the HCCP 

would gradually be reduced following the demonstration as experience is gained in operating the facility. 

The impacts of normal operations after demonstration arc discussed in Sect 5. 

Some residents in the Healy vicinity are concerned that the HCCP might have a boomtown effect 
on the area. In the past, sudden population growth and economic prosperity that accompanied resource 
development projects caused some Alaskan communities to develop haphazardly, with little regard for 

planning. During more prosperous economic times, communities built facilities that they no longer can 

afford to operate or maintain. Residents of the Healy-Dendi Park area wish to avoid simiiar boomtown 

development with the proposed HCCP. 

4.1.8.1 Population 
The communities in the Denali Borough experienced rapid population growth in the 1980s 

(see Sect 3.8.1). A slower rate of growth is expected in the 1990s. Table 4.1.7 contains population 
projections through 1998 for the borough, Healy. and Den&i Park. The projections, which do not include 
HCCP-related growth. assume an average annual growth rate of 1.5% The Institute of Social and 

Economic Research, University of Alaska, Anchorage, uses this rate to project population in the Railbelt 

region (Institute of Social and Economic Research 1988). 

The HCCP would generate additional population growth in the Denah Borough in two ways. Fit, 

growth would occur as workers (some bringing families) in-migrate for direct employment in plant 

construction or operation. Second, indirect growth would occur as workers (some bringing families) 
in-migrate for employment created by expendimres of HCCP workers and by the additional demand for 
coal from the UCM Poker Plats Mine. Most of the construction-related growth would be temporary, 
lasting over the 3-year construction period (1994-1996). while operations-related growth would be 
permanent. 
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Table 4.1.7. Population projections for Denali Borough, 
Healy, and Den&i Park (199s-1998) 

Community 1993 1994 1995 1996 1997 1998 

Denali Borough 1819 1907 1936 1965 1994 2024 

HEY 509 517 525 533 541 549 

Denali Perk 180 183 186 189 192 195 

Source: ORhI staff pmjectianr bared on data from AIDE.4 (Alaska hdtutrial Devclopnmt and Expon Au&airy) SecondDr~~ 
EnviroMvntal Infomrion Volmw. Holy Clean Cad Projccr. Hdy. Akwh. prepared by Stone and Webster Engineering Corp.. 
thvcr, Sepmbcr 1991: htimre ofSacir1 and Economic Research. Econhc ondDemo~mphic Projecliomfor ti Alaska Railbelt: 
1988-2010, p~pared for tic Alaska Power Authority. Augurt 198% U.S. Census of Poplation, 1990. 

Population Growth Due to Construction 

To estimate construction-related growth, some assumptions are made about the number of 

construction workers required and about characteristics of the work force. lie construction work force is 

expected to peak at 300 on-site workers in summer 199.5. and to continue at that level through Iote 1996. 
Given the employment skills required for HCCP construction, it is anticipated that most of the work force 

would come from outside the Denali Borough (probably from Anchorage and Fairbanks). Because the 

proposed HCCF site is nearly 250 miles north of Anchorage and over 100 miles south of Fairbanks, the 
workers likely would relocate to the Healy area temporarily (at least during work weeks) rather than 

wmmute each day. 
For this analysis. a construction camp housing scenario was used to calculate population growth 

due to construction employment. The scenario assumes that camp housing would be provided on a site 

about 0.5 miles northwest of the HCCF proposed site, that 90% of the work force would live in camp 

housing without families, and that 10% would live with their families outside the camp in Healy or Den& 

Park. The consbuction camp scenario also assumes that the workers’ average household size would be 

similar to the state of Alaska’s 1990 average of 2.8 per household (U.S. Bureau of the Census 1990). and 

that 80% of their children would be school aged 
Projecting construction-related growth also requires assumptions about the number of indirect jobs 

that would be created and about characteristics of the indirect work force. Based on a review of smdies of 
25 power plant consbuction projects in the western United States, Leistritz and Murdock (1986) conclude 

that construction period employment ratios typically range fmm 1: 8 to 2 : 5 indirect jobs for every direct 

job created. For the HCCP. AIDEA assumes that the indirect: direct job ratio would be I : 4. so that one 
indirect job is created for every four construction jobs created. It is expected that most of the indirect jobs 
(about 75%) would be iilled by current borough residents tilther than by persons in-migrating for 
employment (see Sect, 4.1.8.2). Of those who do in-migrate. it is piojected that 25% would be 

accompanied by their families (AIDEA 1991a). As with the construction work force. it is assumed that 
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the indirect workers who m-migrate with their families would have an average household size of 2.8. 

(U.S. Bureau of the Census 1990). and that 80% of the children would be school aged. 

Given these assumptions about the direct and indirect work forces, it is possible to project total 

construction-related growth for the Uenali Borough. Table 4.1.8 contains population growth projections 

for the peak construction period in I995 and 2996. The borough’s population would increase by 

approximately 382 persons by 1996 as a result of HCCF’ construction. 

Population Growth Due to Demonstration 

As with construction-related growth. some assumptions are made about the number of workers 

required and the characteristics of the work force to estimate demonstration-related growth. In addition to 

present staff at Healy Unit No. 1. whose responsibilities would be expanded to include tasks associated 

with the joiit operation of Unit No. 1 and the proposed HCCF’, the number of workers required to operate 

the HCCP during demonstration would peak at 39 in 1997. Seven of the workers would be non-GVEA 

personnel temporarily on-site to monitor the HCCP demonstration. .Therefore, growth calculations are 

based on a demonsnation staff of 32. Given the employment skills required for HCCP operation, the 

majority of the work force would m-migrate from outside the Denah Borough 
Based on characteristics of the GVEA work force at Healy Unit No. 1, it is estimated that 95% of 

the HCCP work force would reside in Healy, and 5% would reside in Den&i Park. Further, it is assumed 
that 85% would be accompanied by their families, that average household size would be 2.8, and that 80% 

of the children would be school aged. 

Projecting operations-related growth also requires assumptions about the number of indirect jobs 

created and about characteristics of the indirect work force. Some permanent jobs would be created by 

the. expenditures of operations workers during HCCP demonstration, but these jobs likely would be filled 

by borough residents who ftied temporary employment positions created during construction. Thus, 
indirect employment created by operations workers’ expenditures would not result in population growth. 
However, the additional coal required to demonstrate and operate the HCCF’ is expected to create eight 

permanent jobs at UCM. As with the HCCP operations workers, it is assumed that the UCM workers 
would in-migrate, that 85% of them would be accompanied by their families, that average household size 

would be 2.8, and that 80% of their children would be school aged. 
With assumptions about the HCB, indirect, and UCM work forces, total operations-related 

population growth can be projected for the Denali Borough (Table 4.1.9). Assuming the demonstration 

work force size (32). the borough’s population would increase by approximately 102 people by 1996 as a 
result of HCCP operations. 
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Table 4.1.8. Projected population growth related to the Healy 
Clean Coal Project during the peak construction period 

(1995-1996) 

Direct growth 

Construction work force 300 

Number accompanied by family (10%) 30 

Average household size g 

Workers plus families 84 

Number unaccompanied by family +270 

Total direct growth 354 

Indirect @-owtb 

Direct jobs 

Indirect/direct job ratio 

indirect jobs created 

Current borough resklenu (75%) 

In-migrants (25%) 

Number accompanied by family (25%) 

Average household size 

In-migrants plus family 

Number unaccompanied by family 

300 

x 0.25 

75 

56 

19 

5 

x 2.8 

14 

+ 14 - 

Total indirect growth 28 

Total population growth (direct growth 
plus indirect growth) 

382 

Sourcrr: ORNL rtaffpmjcmionnr bucd on data fmm AIDEA 64larl;r Indurtrid 
Dwclopmnt and Export Authority) SccmdDra~? Endronm~nrol Itfonwrion Volume. Hedy 
Clmn Cm1 Project. Heady. Ahh. prqwcd by Stone and Webster Enginewing Corp., Denver. 
Se~bcr’l991: INtiMe of Social and Emnotic Research. Economic mtdDcmogrophic 
Projccrionrfor lht Abska Rdklr: 19883010. prcpvcd for Uu Alnska Power Authority. 
AUgUIt ,988: U.S. Depmncnt Of commcnx, 1990 
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Table 4.1.9. Projected Healy Clean Coal Project-related 
population growth during the demonstration (1997) 

Direct growth 

Operations work force 

Number accompanied by family (85%) 

Average household size 

Workers plus families 

Number unaccompanied by family (15%) 

Total direct growth 

Indiiect growth 

Indirect jobs created (Usibelli Coal Mine) 8 

Number accompanied by family (85%) 7 

Average household size x 2.8 

32 

27 

x 2.8 - 

76 

+5 - 

81 

Workers plus family 

Number unaccompanied by family (15%) 

20 

+l - 

Total indirect growth 21 

Total population growth 
(direct growth plus indirect growth) 102 

Implications of Population Growth 
The peak year for total HCCF-related growth would be 1996. when both the construction and 

demonstration work forces would he on-site simultaneously. As indicated in Table 4.1.8, 
construction-related growth is projected to be approximately 382 persons by 1996. Because the 

demonstration workers would also be on-site, operations-related growth would add 102 people in late 
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19% and early 1997 (see Table 4.1.9). Therefore, it is projected that total HCCP-related growth would 
add approximately 484 people to the Donab Borough’s population in1996-1997. 

Based on the projections in Table 4.1.7. HCCP-related growth would represent approximately 25% 

of the Denah Borough’s 1996 population. Assuming that the growth would occur in Healy and Den&i 

Park, the increase represents 67% of the two communities’ projected 1996 populations combined. A 

population increase this large is likely to have long-tetm socioeconomic impacts in the Denali Borough, 

especially in Healy and Denali Purk. These socioeconomic impacti are discussed in the subsectiot~~ on 

housing, local government revenues, public services, and tourism and recreation. 

4.1 B.2 Employment and Income 

HCCP would generate employment and income for residents of the Denali Borough and of other 

parts of the state. Direct employment and income would result from jobs in plant construction and 

operations. Indirect employment and income would be generated by direct workers’ expendimtes and by 

the need to acquire additional coal from UCM mine. The following subsections discuss the impacts of the 
HCCP to employment and income. 

Impacts of Construction 

HCCP construction would require up to 300 workers during the peak construction period, and 

average annual employment would be 210 in 1995 and 230 in 1996 (Table 4.1.10). Construction jobs are 
not expected to lower unemployment in the Denah Borough directly, however, because most ofthe work 

force is expected to come fmm outside the Denali Borough. 

The major employment impact for borough residents would be the indirect jobs created by the 

construction workers’ expenditures in the local economy. Indirect employment during the peak 

construction period is projected to be 7.5 jobs, with average annual employment growing fmm 15 to 

58 jobs (Table 4.1.10). Indirect employment projections for the construction period are based on an 

indirect/direct job ratio of 0.25. or one indirect job created for every four direct jobs created. 

Table 4.1.10. Projected average annual employment related to the 
Healy Clean Coal Project during construction 

Employment type 1994 1995 1996 

Direct (consrmction) 60 210 230 

Indirect 15 53 58 - - - 
Total 75 263 288 

Sourcrt MDEA (Alaska lndmtrial Developent andE~ponAuthoriry~S~enndDrofrEnvifo,nnunral 
,lfOrm,l,iO” “0,wnc. He‘+ Cllnn cad Pmj#cr. Hdy. A,da. prepared by stone an* Webaler 
Engincetig Corp.. Denver. sepember 1991. 
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Because most of the indirect jobs would be temporary, lasting only through the construction period, 

and because the unemployment rate is relatively high in parts of the Denali Borough (see Sect 3.8.2). it is 

projected that most of the indirect jobs (about 75%) would be filled by current borough residents rather 

than by persons in-migrating for employment The rest of the jobs (about 25%) would be filled by 

in-migrants. Based on these assumptions, 56 of the 75 indirect jobs created would be tilled by current 

residents, and 19 would be filled by in-migrants. 
The creation of 75 indirect jobs would have economic impacts in the Denali Borough With 

approximately 841 jobs in the local economy (see Table 3.8.2), 75 jobs would increase local employment 

by 9%. These jobs would supplement existing temporary employment opporttmlties, as thousands of jobs 

are created each summer by the tourist industry (see Sect 3.8.6). However, because opportunities for 

borough residents would be limited to temporary jobs, the local employment impacts of HCCB 

construction would be minor. 

HCCP construction would generate direct wages in excess of $14 million (Table 4.1.11) during the 

peak construction period, and total annual wages would average over $8 million. Appreciuble 

cons&uetion wages are not expected to go to local residents directly, however, because most of the work 

force is expected to come from outside lhe Den&i Borough. Direct wages would have an indirect effect 
on the local economy because workers would purchase goods and services and pay rents in Healy and 

Den& Purk It is likely that these indirect effects would be greater without a construction camp because 
more rental income would be generated Because a construction camp is planned, most of the direct 

wages would benefit areas from where the work force is drawn. Also, expenditures on supplies for the 
construction camp would likely benefit other parts of the state, particularly Fairbanks and Anchorage. 

The major impact to borough residents’ incomes would be indlmct wages from jobs created by 

construction workers’ expenditures. Indirect wages associated with the peak construction period are 

projected to exceed $789,000 (Table 4.1.11). with total annual wages averaging over 8460,ooO. The 
average annual wage for indirect workers is projected to be approximately $14,800 in 1994, and 

approximately $15,600 in 1995 and 1996 (AIDEA 1991a). 

Table 4.1.11. Projected annual Healy Clean Coal Project-related wages during 
construction (in thousands of dollars) 

Wage type 1994 1995 1996 

Direct (construction) 3,255 14,169 14,088 

Indirect 195 189 785 

Total 3ASO 14.958 14,873 

sou7ce: AIDFA (Ahdfa tnd”S,rid DNcloplne”t and Expn Authority) sccmd Dmfl En”;ro*enkd I~OrmatiO” “alum. Hdy Clmn 
Cm1 Project, Hcoly. Alorba. prepad by Smnc and Webtsr Eogincering Corp.. Dcnvsr. September 19%. 
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As with indirect employment, the indirect wages earned during construction would have economic 

impacts in the Denali Borough. The average income projected for an indirect job is low compared with 

the average income of most borough residents (see Sect. 3.8.2). but the additional income would promote 

some economic growth. However, the impacts generated by indirect income would be. smalt, particularly 
when compared with the impacts of income generated by the borough’s tourist industry (see Sect. 3.8.6). 

impacts of Demonstration 

It is expected that 32 workers would be required to operate the HCCP during demonstration 

(7 additional non-GVEA personnel would be on-site to monitor the HCB demonstration in kzre 1996 und 

1997. but they would not be. permanent workers and are not included in this analysis). These jobs are not 

expected to affect local employment directly, however, because the additional workers would be brought 

in from outside the Denali Borough. 

The major employment impact for the borough would be the likelihood that some of the temporary 

indirect jobs created during construction would become permanent jobs. AIDEA projects that indhect 

employment during operations would create approximately 13 permanent jobs for borough residents. It is 
expected that these jobs would be ftied by residents who held temporary jobs during HCCP construction 
The need to produce additional coal for the HCCF’ would also create eight jobs with UCM. but these 

workers are expected to come from outside the borough. 

The creation of 13 permanent jobs would have minor impacts on employment in the Denali 

Borough. With approximately 841 jobs in the local economy (see Table 3.8.2). 13 jobs would increase 

local employment by 1.5%. 

Total annual wages for HCB operating staff would average $1.76 million during the 

demonstration (Table 4.1.12). In addition, total annual wages generated at UCM mine are projected to 
average $384,ooO. Unliie direct wages during consnuction, the wages paid to GVEA and UCM 
employees would affect local income levels directly because the workers would be permanent borough 

residents. 
Total annual wages associated with the indirect jobs are projected to average over $2oO,OC0 in 1997 

(Table4.1.12). as the average annual wage for the 13 indirect workers would be $15,600. As with 

indirect employment, indirect wages earned during HCCP operations would have minor economic 

impacts in the Denali Borough The average income projected for indirect employment is low for the 
Denali Borough. but indirect income would promote some economic growth. Overall, however, the 
economic impacts of indirect income would be minor. 
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Table 4.1.12. Projected annual Healy Clean Coal Project-related 
wages during the demonstration (in thousands of dollars) 

wage type 1997 

Direct (opations) 1,760 

UsibelIi Coal Mine 384 

Indirect 203 

Total 2.347 

Source: AIDE.4 (Alaska Industrial Development and Expm Atiority) Second Drqi 
Enviromncntd /nfomrion Volume. Hedy Clan Cd Projm. Hdy. Ala&. pmprcd by 
Stone and WcbwEnghccring Cop., Dcnvcr. Scplember ,991. 

4.1.8.3 Housing 

Tire influx of workers associated with HCCF construction and operation would create additional 
demand for housing in the Denali Borough, particularly in Healy and Den& Park. The following 

subsections assess the impacts of this additional demand on housing availability. 

impacts of Construction 

The extent to which construction would affect housing in the study area depends on how many 

workers reside in the camp housing. It is assumed that 90% of the work force would live in the camp 

about 0.5 miles northwest of the HCCP proposed site, and that 10% would live in Healy or Dendi Park 

with theii families. Using the peak construction period as a worst case, 270 workers would live in the 
camp, and 30 would live in the local communities for one year (see Table 4.1.8). Jn addition, 19 indirect 
workers (5 with families) would require housing during the same time period. Thus, total demand for 
housing in Healy and De&i Park would be 49 units, 35 of which would be family units and 14 of which 

would be single units. 

HCB-mlated housing demand would impact housing availability in the Healy-Den& Pork area in 

1995 and 1996. The impacts might not be severe because. of existing vacancies in permanent units, the 

availabiity of temporary units, and the possibility of developing 100 lots in the Healy Subdivision (see 
Sect. 3.8.3). However, if additional housing is not built in the Healy Subdivision, the demand for 
35 family units could create major impacts to housing availability. Because demand for 49 units 
represents the worst case, impacts are expected to be smaller in 1994. 

Impacts of Demonstration 

Based on the residential distribution of the current GVEA work force at Healy Unit No. 1.95% of 
the proposed HCCP demonstration work force (30 workers) would reside in Healy. and 5% (2 workers) 
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would reside in Denali Park. In addition, eight UCtvl workers would require permanent housing in the 
Healy-Den& Park area. 

As with demand during construction, housing demand due to HCCP demonsnation atone (40 units) 

is expected to impact housing availability. However, because demonstration-related demand would 

overlap with construction-related demand in lute 1996. mere would be more severe impacts to housing 

availability than during operations atone. Using the construction camp scenario for 1996, housing 

demand for the construction and opexations work forces combined would be 89 units. It is expected that 

demand this great may have major impacts on housing availability. 

4.1.8.4 Local Government Revenues 

Construction and operation of the HCCP would generate additional local government revenues 

through local tax payments and user fees and state municipal assistance. revenue sharing, and education 

revenue programs. The following subsections discuss the HCCP’s impacts on local government revenue. 

impacts of Construction 

The Denali Borough would be the major beneficiary of increased local government revenues during 

HCB construction. Table 4.1.13 contains projections of the additional revenue that the borough could 

receive during the peak construction period. The projections are based on a number of assumptions about 

the construction camp housing scenario, as follows. 
With a construction camp, no additional revenue would come from the borough’s 4% bed tax 

because all unaccompanied workers would live in the camp and ah accompanied workers would live in 
houses or apartments in Healy or Dena? Park. The amount of state. municipal assistance and revenue 

sharing funds received would be based on population. The projections in Table 4.1.13 assume the average 

per capita municipal assistance funding ($50) and revenue sharing funding ($19.25) provided by the state 

Table 4.1.13. Projected Healy Clean Coal Project-related increases in 
Denali Borough revenues during the peak construction year (1995) 

State municipal assistance $19,100 

State revenue sharing 7.356 

State education revenue 428,196 

Miseuaneow/user fees 1.920 

Total $456,572 

Soccer: AIDEA V.luka InmUtrid Oevclopwnt and Export Authity~ Second Dmfi Envirmmentnl 
lnfomwion V&me. Hdy Clam Cd Projjrcr. H&y. Ahka. prepad by Stone rstd Webster Enpinccdng 
Cop. Denver, Seplembcr 1991; Lzrtufmns 1. Nod, Suprinudml, Dendi Borough Sehd DlsIM, U 8. 
I”. Ewm, OS. Dejm#mm, o,En.ay, Pi”sbvr@ Enrrgl Zkhw,o~ Cm4 D~emkrl,, ,991. 
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of Alaska in Fy 199 1. The annual state education revenue contribution is based on information provided 

by the Denali Borough School District (Novak 1992). Miscellaneousluserfee projecrions are based on 

bomugh population al a rate of $5 per person per year. Given these assumptions, the De&i Borough 

would receive an adaWnal$4.56,572 in 19951996 because of HCCP construction. The impacts of this 

revenue are discussed under public service impacts in Sect 4.1.85. 

All unhxorporated communities in the state receive the same amount of funding ($11,920 for 

PY 1991) from the Alaska Department of Community and Regional Affairs (ADCRA). regardless of 
population. ‘llw, Healy and De&i Park would not receive additional state funding because of 

population growth. However, the volunteer fire departments in Healy and Denali Park would receive 

increased revenues because of increases in population For N 1991, the departments received $4.915 per 

person from ADCRA. Assuming the same per capita rate for the peak construction period, the T&Valley 

Volunteer Fire Department would receive an additional $1784 and the Denah Park Volunteer Fire 

Department would receive an additional $93. 

Impacts of Demonstration 

The Denah Borough would also be the major beneficiary of increased local government revenues 

during demonsnation of the HCCP. Table 4.1.14 contains projections of the additional revenue that the 

borough could receive during demonstration. The projections are based on the following assumptions. 
No additional revenue would come from the borough’s 4% bed tax during operations because 

workers would live in permanent housing. However, the borough would receive revenue from the 

severance tax (5e per ton) levied on coal produced by UCM for the HCCP. Based on a coal consumption 

Table 4.1.14. Projected Healy Clean Coal Project-related increases in 
Denah Borough revenues during the demonstration (1997) 

severance tax $16,750 

State municipal assistance 5.100 

State revenue sharing 1,964 

State education revenue 428,196 

Miscellaneous/user fees 

Total $452,520 

Somer: AIDE.4 (Atarka tdustrid Devslcpmcnt and Export hhity) Sccod Draft 
Enviromcntnl Ilfmmwion Volume. Hcaly Clan Cm! Project. Healy. Ahrka. prepared by Stone ilnd 
Webster Engineering Corp., Denver. September 1991; .Quvfmm J. NW&, SupcrinudeG Dadi 
Borough Schd Disuic& lo E. W. Elruu, US. Dcpwlmmr of Encgy, Pittsburgh Energy 
Td,wbgy Cenur, Decmkr ,4,1992. 

4-50 



Final: December 19931 

rate of 335,000 tons/year, the borough would receive $16,750 from the severance tax during 

demonstration and each year of normal operations. 

The borough also would benefit from population growth ln terms of additional revenues from user 

fees and state municipal assistance, revenue sharing, and education revenue funds. Table 4.1.14 assumes 

the per capita rate of fundlng discussed in Sect. 4.1.8.4. Based on the current funding rates, the ~enali 

Borough would receive an additional $452,520 because of HCCP demonstration. The impacts of this 

revenue are discussed under public service impacts in Sect. 4.1.8.5. 

Using the per capita rate used for PY 1991 ($4.915). the Trl-Valley Volunteer Fire Department 

would receive an additional $477 horn ADCRA during demonstration. The Denali Park Volunteer Am 

Department would receive additional funding of $25. 

4.1.8.5 Public Services 
The influx of workers associated with HCCP consnuciion and operation would create additional 

demand for public setvices, particularly in Healy and Denali Park. Conversely, population growth would 

generate additional local government revenues that could offset the cost of increased demand It is 

important that additional revenues cover the cost of additional services because, without the HCCP, the 
borough’s revenues are projected to exceed expenditures by only $9700 (see Tables 3.8.4 and 3.8.5). The 

following subsections assess the impacts of HCCP-related demand on public services, as well as the 

Denali Borough’s ability to meet the increased demand. 

Impacts of Construction 
During the HCCP peak construction period, 363 additional residents are anticipated in Healy and 

19 additional residents ate anticipated in Denali Park. An additional $456,572 in borough revenues would 

be generated to provide public services. The HCCP’s impacts to particular services are discussed in the 

following paragraphs. 
Education. Projected T&Valley School enrollment in 1995-96 without the HCCP is 285 students, 

120 more than the current capacity of 165 (see Table 3.8.6). With an average household size of 2.8 and 

80% of the children of school age, population growth (see Table 4.1.8) would increase Tri-Valley 

enrolhnent by approximately 22 students. These additional studenta would increase projected enrollment 

to 307, exceeding current capacity by I42 students. However, annual state education funding would 
increase by over $400,000 and the borough’s annual contribution would increase by approximately 

$217,716. It is expected that currentpLans to expand and remodel the Tri-Valley School wouId 

accommodate the growth rebated to HCCP constnrction, and that impacts to education would not be 

major (Novak 1992; Brewer 1993). 

Public utilities Under the construction camp scenario, 35 pernmnent housing units would be 
required for workers accompanied by their families. Given the existing housing stock hi the 
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Healy-Denti Park area, this demand would require some residential construction. However, the impacts 

of installing additional private septic systems are not expected to be major. The local water supply is also 

considered adequate to meet the additional demand of 35 new residences. 
Solid waste disposal. A waste disposal company would be con&acted to dispose of solid wastes 

from HCCP construction and from the consbuction camp. Workers living in Healy and Denali Park 

would take their solid wastes to the Healy landfii. Residents of Alaska were estimated to generate. an 

average of 4.3 lb of landfii waste per day in 1989 (Glenn 1990). Assuming the same rate for 1995, the 

additional residents living outside the construction camp would generate approximately 300 tons of waste 

in the Healy landfill each year. This would represent about a 50% increase in current disposal rates. 

when the Healy landfill was new, it was estimated to have a capacity of 20 years at normal disposal 

rates. However, the additional solid waste generated by increases in tourism and facility construction at 
DNPP f&d much of the landtill’s space. Because of this additional waste, it is likely that the borough 

will have to locate new landfill space before the year 2000. Additional waste generated by workers living 
in Healy and Den& Purlc during HCCP construction would exacerbate the area’s existing need for a new 

landfii. Although relocation of municipal landfiis is often a problem, there is ample space for a new 
landfii in the Healy area. Alternutive kznnfll sites ore discussed in Sect. 4.1.10. 

Transportation. HCCP construction would generate additional @aftic on roads in the Healy area 

in two ways. Pirst, haffic would increase as trucks transporting construction materials from Anchorage 

aavel the George Parks Highway and the Healy Spur Highway to the work site. However, the estimated 
two deliveries of materials per day should create negligible traffic impacts. Second, traffic would increase 
as direct and indirect workers and their families travel to and from work and other destinations in the 

region Because HCB would have a construction camp near the project site, it is expected that direct 

workers would not drive to and from work each day. However, it is estimated that direct workers’ family 
members and indirect workers and their families would generate between 100 and 150 additional trips 

(one way) per day on the George Parks Highway and the Healy Spur Highway. These newly generated 

trips are not expected to create Mfic congestion at pardcular times of the day (e.g., during construction 
shift changes), because most of the trips would not be made to or from the construction site. Using the 

low estimate (100 trips), this additional traffic would represent increases of 14% and 29% over the 
existing traffic on the Healy Spur Highway at the George Parks Highway and Healy School Access Road 

intersections, respectively (see Table 3.8.7). 
Police and fire protection. HCCP conshuction is expected to affect police protection in the Healy 

vicinity, regardless of the fact that a construction camp would be provided The presence of a 300person 

construction work force would stretch the resources of the Alaska state troopers who service the area, 
adding to the difficult task of providing police protection for the entire borough. Even so, it is extremely 
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unlikely that additional troopers would be assigned to the area because funding cutbacks have forced the 

closure of state tmoper stations elsewhere in Alaska. 

Construction would likely impact fire. protection in Healy and De& Park, as the ccmmunitics’ 

combined population is pmjected to increase by 67% by 1996 (see Sect. 4.1.8.1). The volunteer fire 

departments in Healy and DenaZi Park would receive increased state funding with population growth (see 

Sect. 4.1.8.4), but the influx of people still might make it difficult for the departments to maintain their 
current levels of service. The pmject participant would mitigate. impacts by providing trained 

fire-fighting personnel during the construction period with adequate equipment and supplies to protect the 

HCCP site and the work force in the construction camp. 

Medical services Although HCCP construction would increase the Healy area’spopulution by 

6790, local medical personnel have stated that the pmject would not have substandal impacts on 

medical services in the area (Price 1992; Winklmann 1992). If impacts did become severe, the project 

participant would mitigate impacts by providing a trained emergency medical technician on staff during 

the. major construction period to service both the HCCP site and the construction camp. Also, 

arrangements would be made for helicopter medivac services out of Fairbanks in the event of 

lit-threatening emergencies. 

Impacts of Demonstration 

During the demonstration, there would be 97 additional residents in Healy and 5 additional 
residents in Denali Park. An additional $452,520 in borough revenues would be generated to provide 

public services. Given these figures, the HCCP’s impacts to particular services am discussed below. 

Education With an average household size of 2.8 and 80% of the childre.n of school age, 

population growth during demonstration (see Table 4.1.9) would increase T&Valley School enmlltnent 

by approximately 22 students. Tri-Valley enmllment in 1996-97 without the HCCP is projected to be 
approximately 290 students, 125 more than the current capacity of 165. The addition of 22 students 

would increase projected enmlhnent to 312. exceeding capacity by 147 students. Annual state. education 
funding would increase by over $4CKl,ooO, and the borough’s annual contribution would be approximately 

$290,288. If the Tri-Valley School’s capacity is permanently expanded to meet HCCP-construction 

related growth. additional expansion would not be required as a result of the demonstration, and impacts 

to education would not be major (Novak 1992; Brewer 1993). 

Public utilities During the demonsnation, 40 permanent housing units would be required for 

HCCP and UC&l workers. Given the existing housing stock in the Healy-Denali Park area, and the fact 
that additional homes would be built during HCCP construction, this demand would not require. new 

residential construction Thus, no new impacts would arise from installing additional private septic 

systems. ‘the local water supply is considemd adequate to meet the additional demand of 40 new 
residences. 
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Solid waste disposal. Workers living in Healy and Denali Park would take their solid waste to the 

Healy landfill. Gn average, residents of Alaska generated an estimated 4.3 lb of landfill waste per day in 

1989 (Glenn 1990). Assuming the same rate for 1997, the additional residents would generate over 

80 tons of waste in the Healy landfill per year. ‘Ibis would represent about an 13% increase in current 

disposal rates. It is likely that the borough will have to locate additional landtii space before the year 

2000 (see Sect. 4.1.8.5); if a new land.iIll becomes operational, it is expected that impac& to that landfll 

would be minimal. 

Transportation. During HCCP demonstration. traffic in the Healy area would increase as direct 

and indirect workers and their families travel and from work and other destinations in the region. Direct 

and Indirect workers and their families are expected to generate between 50 and 100 additional trips (one 
way) per day on the George Parks Highway and on the Healy Spur Highway. With a low estimate (50 

trips), this additional traffic would increase the existing trafftc on Healy Spur Highway at the George 

Parks Highway and Healy School Access Road intersections by 7% and 14%. respectively (see 

Table 3.8.7). Increases of this size are not expected to create substantial impacts on traffic volumes in the 

Healy area. 

Because ice-free water from the combined thermal discharge of Healy Unit No. 1 and the HCCP 
would extend down the Nenana River approximately 10 miles (including the transitional area) 

(Sect. 4.1.3.2). elevated water temperatures could shorten the length of time the river nemains frozen each 
year near the village of Ferry which is located on the east bank about 13 miles downstream of the HCCP 
proposed site. Consequently, the ability of Ferry residents and small, local mining operators to cross the 

frozen river by vehicle during winter months could be impaired The ability to drive acmss this ice bridge 

is very important to the community because the only other means of access is a railroad bridge. Although 

the railroad bridge has a walkway that is used by Ferry residents when the river is not frozen, it is 

inconvenient and very expensive for residents and local mining operations to bring supplies and 

equipment to Ferry by rail. Also, most Ferry residents prefer driving acmss the ice bridge to walking 
across the railroad bridge during the cold Alaskan winters. 

In most years, it is possible to drive vehicles and heavy mining equipment acmss the frozen Nenana 

River at Ferry from early January until early April. In the unlikely event that HCCP thermal discharge 
prevented the river from freezing solid near Ferry, and thus prevented residents and miners from using the 

ice bridge, major socioeconomic impacts would result. Heavy supplies and equipment would have to be 
brought to Ferry by rail, resulting in higher costs and increased time spent coordinating and scheduling 
rail service. 

In the more likely event that HCCP thermal discharge caused the river to freeze later and thaw 
earlier than usual, socioeconomic impacts would not be substantial. Residents and miners would still be 

able to transport supplies and equipment across the frozen river, but for a shorter time period each winter. 
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Because the people who live and work near Ferry are accustomed to using alternative means of 

transportation for 9 months each year, a reduction in the period of ice bridge availability would likely 

have only minor socioeconomic impacts. 
Police and tire protection. HCCP demonstration is expected to have .minor impacts on police 

protection in the Denali Borough. Although the arrival of 102 new residents (an increase of 

approximately 6% over current population) would create more casework for the Alaska state troopers, the 

impacts would not be as large as those expected with the construction work force. 

The demonstration is expected to create minor impacts on fire protection in the Healy vicinity. lhe. 
volunteer fire depanments in Healy and De&i Park would receive increased state funding with 

population growth (see Sect. 4.1.8.4), but it is likely that new housing development in the Healy 

Subdivision would make it more difhcult for the departments to maintain their current levels of service. 

Medical services HCCP demonstration would not impact medical services in the Healy vicinity. 

Both the Healy Clinic and the Railbelt Mental Health and Addictions Program have indicated tbaf rhey 

could aecommoaizte the inhux of persons associated with the demonsnation (a 6% increase over current 

borough population) (Price 1993; Winkhann 2992). 

4.1.8.8 Tourism and Recreation 

Several aspects of HCCP construction and operation could affect tourism and recreation in the 
study area. ‘The following subsections discuss potential causes and the significance of these impacts. 

Impacts of Construction 

Potential direct impacts of HCCP construction on tourism and recreation were evaluated. Direct 
impacts would be those generated by construction noise and wffic and by changes in the site’s visual 

appearance. Given the HCCP’s location and the area’s terrain, it is unlikely that construction-related 
noise would be beard along the more heavily used portions of the Nenana River (see Sect 4.1.9). 

Blasting would not occur at the project site. Some noise might be noticeable on the Nenana River within 

a 5GO-ft radius of the construction site, but most recreational boating occurs south of the site. 

Because traffic generated by HCCP consnuction would not substantially affect traffic on the Parks 
Highway, it is not expected to have major impacts on tourism and recreation. Given existing levels of 

traffic from tourism and recreation in the summer, and the fact that the Parks Highway is the main mute 
for transporting materials between Anchorage and Fairbanks and on to the North Slope, construction is 

not expected to affect the regional tmnsportation system. 
HCCP construction would create. adverse visual impacts at the construction site, including 

increased dust levels. Given the nature of the terrain, however, visual impacts to recreation activities 
would be liiited to the Nenana River Valley in the immediate vicinity of the project site and some high 
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elevation areas in the northeast section of DNPP (see Sect. 4.3.1). Because most recreational boating 

occurs south of the site, impacts are expected to be minor. 

Impacts of Demonstration 
Demonstration of the HCCP could potentially affect tourism and recreation by generating noise and 

by altering the area’s aesthetic environment. The noise generated by the HCCP is expected to be similar 

to that generated by the existing Healy Unit No. 1 (see Sect. 4.1.9). Given the HCCP’s location and the 

area’s terrain, it is unlikely that operations-related noise would be heard along the more heavily used 

portions of the Nenana River. Some noise might be noticeable on the Nenana River within a 500-A radius 
of the project site, but most recreational boating occurs south of the site in the Nenana River Gorge. 

The demonstration would create visual impacts at the project site, including the visual presence of 

the new power plant increased levels of coal dust, and increased dust generated along the coal haul road 

ftom the UCM mine. Given the nature of the terrain, however, visual impacts to recreation activities 

would be limited to the Nenana River Valley in the immediate vicinity of the project site and some high 
elevation areas in the northeast section of DNPP (see Sect. 4.3.1). Because most recreational boating 

occurs south of the site, visual impacts are expected to be negligible. 

4.1.9 Noise 

The most obvious adverse impact to humans and their environment associated with moderate noise 

levels (65 dBA) in a community is the disturbance of the local ambience. Extremely loud (75 dBA) noise 
. . interferes with human speech intelhgtbthty and can physiologically damage hearing in humans and 

wildlife. Noise can also disturb wildlife behavior patterns. In particularly sensitive species, mating rituals 

can be affected; this, in turn, can affect species populations. Such changes can ultimately upset the 
balance of an ecosystem. Table 4.1.15 provides sound intensity levels associated with familiar sources of 

sound. 
A discussion of the increased noise expected in the Healy area as a result of construction and 

operation of the HCCP follows. 

4.1.9.1 Construction 

Ambient noise levels would temporarily increase in the immediate vicinity of Healy Unit No. 1 
during construction of the HCCP because of heavy equipment operation, traffic from large haul and 
delivery vehicles, increased commuter traffic, and machinery operation. Ranges of noise emitted by 

various types of construction equipment are listed in Table 4.1.16. Noise would be intermittent and would 

vary during consnuction with the different activities in progress (i.e., with ground clearing, excavation, 
demolition, and paving). 
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Table 4.1.15. Sound intensity levels associated with familiar sources of sound 
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Table 4.1.16. Typical construction equipment noise ranges 

oncrete mixers 

Cranes, movable 

Pneumatic wrenches 

Source: Canter 1977 (based on limited available datii samples). 
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The maximum noise level from the sources listed in the table would be that associated with peak 

operation of pile drivers (105 dBA at 50 ft from the source). This level approximates the noise emitted by 

a loud motorcycle 20 ft away (Canter 1977). At 400 fi from a pile driver, noise has attenuated to about 

77 dBA (Golden et al. 1979). which is a few decibels less than the noise from a light truck. The d.istance. 

to the community of Healy is about 1.5 miles or 7960 ft (see Fig. 3.9.1, Location 3). Because noise 
attenuates with distance, construction noise would not be perceptible in the Healy residential area; 

therefore, impacts are expected to be negligible. Noise from construction would be perceptible in the 
Waugaman Recreational Village about 0.3 miles from the HCCP site, and it could annoy residents. 

However, because high levels of noise would not be continuous, major adverse impacts are not expected 

Impacts to wildlife from increased noise would not be substantial either, because birds and animals 

in the vicinity are most likely accustomed to the existing noise from Healy Unit No. 1, the Alaska 

Railroad, and the frequent coal haul trucks from the UCTvl Poker Flats Mine. Although additional noise 
from construction may cause wildlife to avoid the power plant area, only temporary, minor adverse effects 

to wildlife are expected (see Sect. 4.1.5.1). 

4.1.9.2 Operation 
Noise from HCCP operation would be generated by sources similar to those at Unit No. 1. These 

include forced dmft and induced draft fans, baghouse operations, coal handling operations, and light and 

heavy vehicular traffic (delivery of coal and limestone, ash removal, and workers). Bradley (1985) 

reported that noise levels at a power production facility increase by 3 dBA for every doubling in megawatt 

rating. Because the HCCP would have a rating double that of Unit No. 1. a 3-dBA increase in noise is 

expected. At Unit No. 1. the ambient sound level at 500 ft was reported to he 54 dBA (AIDEA 1990). 

‘lbemfore, the sound level from the HCCP should be about 57 dBA at 500 ft. This level has been reported 
to cause mild annoyance (5% of the population) and sleep disturbance (Golden et al. 1979) but does not 
interfere with speech or cause bearing impairment In the Waugaman Recreationa Village about 

0.3 miles (1500 ft) east of the plant site, only a slight perceptible increase in noise might be noted. 

Impacts would be minor. Because the residential population at Healy is located more than a mile to the 
notth and west of’the HCCP proposed site, attenuation would make operational noise from the HCCP 
indistinguishable from ambient noise in the Healy community. Therefore. impacts from increased noise 

would be negligible. 
During the combined operation of the HCCP and Healy Unit No. 1, a noise level of 59 dBA is 

expected at a distance of 500 ti (an increase of 5 dBA from operation of Unit No. 1 atone). This 
calculation is based on information from Canter (1977). which assists in calculating the cumulative dBA 
when the difference between two or more sound levels is known Such an increase may be perceptible at 
the. Waugaman Recreational Village, but noise at this level should at worst annoy residents only mildly 

(Golden et al. 1979). Nevertheless, the proposed design of the HCCP includes a silencer for the intake of 
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the forced-draft fan to decrease the cumulative noise from the two units to 48 dBA at Waugaman Viiage, 
which is 4 dBA above the existing level. With this mitigation, perception of noise from operation of the 

HCCP and Unit No. 1 would be slight at Waugaman Recreational Village, and major impacts are not 
expected. Because of attenuation with distance, cumulative noise levels in the Healy community would 
be imperceptible from ambient sounds, and impacts would be negligible. 

Impacts of increased noise on wildlife populations are discussed in Sect. 43.5.1. Although 

additional noise from operation may cause wildlife to avoid the power plant area, no adverse effects to 

wildlife are expected. 

4.1.10 Waste Management 
As part of the proposed project, the existing fly ash ponds at Healy Unit No. 1 would be eliminated. 

Undisturbed contaminated soils would be buried beneath new construction fill. Dryfly ash from the 

HCCP and Unit No. I would be stored in silos. Ash would be trucked to the UCM Poker Plats mine for 
disposal; ash from Unit No. 1 is already beiig placed there, along with some contaminated soils from the 

base of the existing fly ash pond. Ash from the HCCP would contain two new constituents: calcium 
sulfate and calcium sulfite from desulfurization of the flue gas. The presence of calcium sulfate and 

calcium sulfite in the ash is not a major waste management concern because they are nontoxic 

components. The combined disposal rate from the HCCP and Unit No. 1 would be more than five times 

the current disposal rate. However, there is no risk of exceeding the ash disposal capacity of the large, 

deep, open-pit mine. The combined annual disposal rate of ash from Unit No. 1 and the HCCP would be 

less than 1% of the annual coal and overburden combined production ram at the UCM mine. 

Consauction rubble and construction camp garbage and trash may be trucked to the community 
landfii near the town of Healy. Pennanent residents would continue to have access to this facility. 

However, the additional waste generated during HCCP construction likely would hasten the borough’s 
search for additional landfii space (see Sect 4.1.8.5). 

The Healy landfill’s existing permit may expire or be withdrawn before HCCP construction 

begins. If the exlstlngpermit is not renewed before HCCP construction begins, there are other 

alternatives for the disposal of construction rubble and construction camp garbage. Closure and 
decommissioning of Healy’s present humfill may force the borough ta select a new landfill site to be 
permitted by the state. Solid waste from the HCCP may be disposed of at one of the several permitted 
sites: a possible new landfiN at Healy, the Nenana Municipal Landfill (which has a hmg-term permit), 
the VCM mine (where construction rubble has been placed in the past), or some other site to be 
determuted later. In one possible scenario, the rehstively small qaanti@ of construction camp garbage 
would be hauled to Nenana (approxhnately 50 miles to the north), and the rebztively large quantity of 
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consa-uction rubble would be hauled to the VC44 mine by returning coal trucks. Delivery of 

constructin camp garbage to the VCM mine is not being considered 

4.1.11 Electromagnetic Fields 
Electrical power mansmission lines produce electromagnetic fields around them. Transmission 

lines currently are being used to convey electricity at Healy Unit No. 1, and the HCCP at the proposed site 

would tap into these existing limes. The issue of elecbomagnetic fields potentially affecting human health 

has become increasingly visible over the past several years. ‘Ihe following summary of public health 

effects of electromagnetic fields is excerpted from Sagan (1988). 

The question of the carcinogenicity of electric and magnetic tiekis has been raised in several 
epidemiological studies. Whether electric and magnetic fields are a cancer hazard remains a matter of 
scientific debate. The risk to iudividuals. if it exists, is probably small. Human, laboratory. and basic 
research in the United States and elsewhere is now in progress to resolve this issue. As a result, it is 
likely that answer will emerge in the next few years. Other possible effects, such as those involved in 
human reproduction or in leamiag or behavior, should also receive research attention. At this moment, 
however, there is no convincing evidence of hazard in these or other facets of human health. 

More recently, the National Radiological Protection Board (1992) has stated: ‘The 
epidemiological findings that have been reviewed provide no tinn evidence of the existence of a 

carcinogenic hazard from exposure of paternal gonads, the few, children, or adults to the exeemely low 
frequency electromagnetic fields that might be associated with residence near major sources of electricity 

supply, the use of electrical appliances, or work in the electrical, elecnonic. and telecommunications 
industries.” 

EPA is currently undergoing a review of available evidence to determine whether electromagnetic 

fields may be classif% as carcinogens @PA 199Oa). Because the HCCP would use existing transmission 

lines and the electricity generated would replace electricity currently being bought from Anchorage 
utilities, the HCCF’ is not expected to change the existing level of effects, if any. 

4.1.12 Worker Health and Safety 
Worker protection during the construction and operation of power generating facilities is fairly well 

established. With proper safety !mining. audits, and enforcement of safety rules, on-the-job accidents 
would be low. Two potential hazards that may increase the possibility of worker exposure are (1) leaks 
and spills of gases or hazardous chemicals and (2) contaminated equipment. These hazards would be 

minim&d by frequent training sessions to define the work area and’its potential hazards and subsequent 
internal audits to assess the effectiveness of the training. 
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Worker health and safety would be enhanced through worker awareness of proper eye, ear, head, 

foot and other protective devices to be used during construction and operation of the HCCP. HCCP 

management would ensure use of such protective devices in accordance with the requirements of the 

Occupational Health and Safety Act. Safety information would also be properly posted in employee 
break areas. 

Table 4.1.17 presents a generic list of chemicals associated with coal-fired power plants that may 

be present as part of the solid, liquid, and airborne wastes from the proposed HCCP. Health effects 

associated with the chemicals are also listed. During construction and operation of the HCCP, employees 
would be informed of the health effects of chemicals actually present and the means to avoid exposure. 

Reductions in atmospheric emissions from the proposed HCCP would have corresponding 

increases in solid wastes. Because the ash is to be. contahmd in a disposal silo until it can be transported to 

the UCM Poker Plats mine site for mine pit disposal, impacts to solid waste sites would be negligible. 

The return of ash to the mine would minimise potential impacts to health and safety. Although the 

responsibiity of disposal methodology at the mine belongs to UCM, disposal would be conducted 

according to the requirements of the Surface Mining Control and Reclamation Act of 1977 (SMCRA), 

regulations and a permitpursuant to the Alaska Surface Coal Mining Control and Reclamatton Act, 
and other appropriate local, state, and federal regulations. 

4.1.13 Transportation Accident Involving Hazardous Materials 
Causdc soda and su&.wic acid would be trucked routinely to the HCCP site dwing the 

operational phase. Safe transportarion of these products to the HCCP would be the responsibility of 

vendors. Appropriate vendors would be required to follow U.S. Department of Transportation (DOT) 

regulations with respect to transportatton of hazardous materials in thetr custody on public highways. 

DOT regulations pertaining to safe transport of hazardous matertats include spill prevention, control, 
and countermeasures. The use of public roaa3 for off-site transportation of hazardous wastes from the 

HCCP (if there are any) to an approved hazardous waste latu@iR also would be subject to DOT 
regulations. 

Midgation measuresforpotenttal hazardous materials sptlks on public highways would be 

negodated between vendors and DOT. In one suggested mitigadon measure, causttc so& and sulfun 
acid trucks would travel together. If an accia%al spill were to occur, one of these pmducts could be 
used to neutral& the other as a rapid response countermeasure. Within a few days, a cleanup crew 
would etther &contaminate or remove contaminated soil. Although the pH would be controlled, 
affected surface water bodies would be temporarily enriched in sodium sulfate. The previously 

suggested countermeasure would require appmvalfrom DOT. 
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approximately 0.5 acres of wet sedge-grass wetlands and even smaller wetland areas at the crossing of 

Dry Creek An area of 1.5 acres of young balsam poplar vegetation that would be disturbed by the 

transmission line would also be considered wetland because it occurs on the second terrace of the Nenana 

River. Hence, an estimated 22 acres of wetland could be disturbed by consauction at the alternative site, 

of which approximately 2 acres currently supports wetland botanical and zoological life. ‘Ihe rest of the 

wetlands are highly disturbed and largely unvegetated. 

4.2.7 Prehistoric and Historic Resources 
No known prehistoric or historic resources are located at the alternative HCCP site. Consequently, 

the Alaska SHPO does not foresee any direct impacts to prehistoric or historic resources from plant 

construction or operation (Bittner 1991). 

Of the prehistoric sites listed in Sect. 3.7.1, three (HEA-140, HEA-141. and HEA-142) are located 

closer to the alternative site than to the proposed site. However, these prehistoric sites are all located 

more than 1 mile from the alternative site; that distance makes impacts from plant construction unlikely. 
The historic site closest to the alternative HCCP location (HEA-237) is more than 4 miles away and, 

consequently, would not likely be affected by plant construction. 

4.2.8 Socioeconomics 
Because the alternative site is only about 4 miles north-northwest of the proposed site, the 

socioeconomic impacts expected during construction at the alternative site are generally similar to those 

expected at the proposed site. However, it is expected that 45 workers would be required to demonstrate 

the HCCF’at the alternative site (compared with the 32 employees at the proposed site because some jobs 

could be combined if the HCCP were adjacent to Unit No. 1). After including the families of the direct 
and indirect workers, the larger work force would result in greater long-term socioeconomic impacts in 
the Denali Borough. The socioeconomic impacts of HCCP demonstration at the alternative site are 

discussed in the following sections. 

4.2.8.1 Population 
The number of workers required to demonstrate the HCCP at the alternative site would peak at 52 

in 1997. Seven of the workers would be non-GVEA personnel temporarily on-site to monitor the HCCP 

demonstration Therefore. growth calculations are based on a demonstration staff of 45. Given the 
employment skills required for HCCP operations, the majority of the work force would in-migrate from 

outside the Denali Borough. 
With the same assumptions about the HCCF’, indirect, and UCM work forces as in Sect. 4.1.8.1. 

total population growth during demonstration at the alternative site can be projected for the Denali 
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Borough (Table 4.2.3). Assuming the demonstration work force size (45). the borough’s population 

would increase by approximately 134 people by 1997. 

Table 4.23. Projected Healy Clean Coal Project-related 
population growth during demonstration at 

the alternative site (1997) 

Direct gmwtb 

Operations work force 

Number accompanied by family (85%) 

Avenge household size 

Workers plus families 

Number unaccompanied by family (15%) 

45 

38 

x 2.8 

106 

+I 

Total direct growth 113 

Indirect growth 

Indirect jobs created (Usibelli Coal Mine) 8 

Number accompanied by family (85%) 7 

Average household size x 2.8 

Workers plus family 20 

Number unaccompanied by family (15%) +l 

Total indirect growth 21 

Total population growth 
(direct growth plus indirect growth) 134 

Sources: OWL staff projections bard on dab km AlBE* (Aluka Industrial 
Deve,opmcn, and Expon .hu,arity) SmmdLh,, Enviro~tmrol lnfomrion “olumc. 
He+ Ckm Cd Projet. Healy. A/ask ppamd by Stone and Webster Engineming 
Cop. Denver. Scpcmbcr ,991; tnrtitlllc of Social and Economic Reread. Econmtic and 
Drmogr&ic Projs-hufor OK Aluda Roilbdr: 1988-2010. p-epmd for the *1&a 
Power Auumrily. A”@ ,988: U.S. Dcpamncnr Of commcrcc. 1990. 

Implications of Population Growth 

The peak year for total HCCPrelated growth would be 1996-1997, when both the construction and 
operations work forces would be at the alternative site simultaneously. As indicated in Table 4.1.8, 
construction-related growth is projected to be approximately 382 persons by 1996. Because the 
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demonstration workers would also be on-site, operations at the alternative site would add 134 people in 

19% and early 1997 (see Table 4.2.3). Therefore, it is projected that total HCCP-related growth would 

add approximately 516 people to the Denali Borough’s population if the alternative site is chosen. 
Based on the projections in Table 4.1.7, HCCP-related growth would represent approximately 26% 

of the Denali Borough’s 1996 population. Assuming that the growth would occur in Healy and Den&i 

Pork, the increase represents 71% of the two conununlties’ projected 1996 populations combined. A 

population increase this large is likely to have even greater long-term socioeconomic impacts than 

population growth projected for the proposed site. 

4.2.8.2 Employment and Income 

It is expected that 45 workers would be required to demonstrate the HCCP at the alternative site 

(7 additional non-GVBA personnel would be on-site to monitor the demonstration, but they would not be 

permanent workers and are not included in this analysis). These jobs are not expected to affect local 
employment directly. however, because the additional workers would be brought in from outside the 

Denall Borough. 

The major employment impact for the borough would be the likelihood that some of the temporary 

indlrect jobs created during construction would become permanent jobs. AIDEA projects that indirect 

employment during operations would create approximately 13 permanent jobs for borough residents. It is 

expected that these jobs would be ftied by residents who held temporary jobs during HCCB construction 

The need to produce additional coal for the HCCP would also create eight jobs with UCM but most of 

these workers are expected to come from outside the. borough. 
The creation of 13 permanent jobs would have minor impacts on employment in the Denall 

Borough. With approximately 841 jobs in the local economy (see Table 3.8.2). 13 jobs would increase. 

local employment by 1.5%. 
Total annual wages for HCCP operating staff at the alternative site would average $2.48 million 

(Table 4.2.4). In addition, annual wages generated by the eight additionaljobs at UCM are projected to 

average $384,KO. Unlike direct wages during construction, the wages paid to GVBA and UCM 

employees would affect local income levels directly because the workers would be permanent borough 

residents. The economic impacts of direct wages would be greater for the alternative site than the 
proposed site. 

Total annual wages associated with the indirect jobs are projected to average over $2oO.OCO in 1997 

(Table 4.2.4). as the average annual wage for the 13 indirect workers would be $15.600. As with indirect 

employment, indirect wages earned during HCCP operations would have minor economic impacts in the 

Denali Borough. 
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Table 4.2.4. Projected annual Healy Clean Coal 
Project-related wages during demonstration at 

the alternative site (in thousands of dollars) 

Wage type 1997 

Direct 
(operations) 

Usibelli Coal 
Mine 

2,475 

384 

Indirect 203 

Total 3,062 

Source: AIDE.4 Wlaska lndutrial Devclopcnt and Expon Authorify) Second 
Lhfr Envi,oMlrrua, hfommario* VOl”mc. “edy Clean cm, Project. Heoly, Alaska. 
prepred by Stone and Webster Engineering Corp., Denver. September 1991. 

4.2.8.3 Housing 

Based on the residential distribution of the current GVEA work force at Healy Unit No. 1.95% of 

the proposed HCCP demonstration work force (43 workers) would reside in Healy, and 5% (2 workers) 

would reside in McKinley Park In addition, eight UCM workers would require permanent housing in the 

Healy-Denali Park area. 

As with demand during construction, housing demand due to demonsaation at the alternative site 

(53 units) is expected to impact housing availability. However, because demonstration-related demand 
would overlap with construction-related demand in lafe 1996, there would be more severe impacts to 
housing availability than during operations alone. Using the construction camp scenario for 1996. 

housing demand for construction and operations work forces at the alternative site combined would be 

102 units. It is expected that demand this great would have even larger impacts on housing availability 

than if the proposed site were chosen 

4.2.8.4 Local Government Revenues 

The Denali Borough would be the major beneficiary of increased local government revenues during 
demonstration of the HCCP. Table 4.25 contains projections of the additional revenue that the borough 

could receive during demonstration at the alternative site. The projections are based on the same 

assumptions as in Sect. 4.1.8.4. 
No additional revenue would come from the borough’s 4% bed tax during operations because 

workers would live in permanent housing. However, the borough would receive revenue from the 

severance tax (5e per ton) levied on coal produced by UCM for the HCCP. Based on a coal consumption 

rate of 335,000 tons/year, the borough would receive $16,750 from the severance tax during 
demonstration at the alternative site. 
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Table 4.2.5. Projected Healy Clean Coal Projectqelated increases in 
Denali Borough revenues during demonstration at the alternative site 

severance tax 16,750 

State municipal assisme 6,700 

State revenue sharing 2,580 

state education rew?n”e 428,196 

htisce1laneous/wer fees 670 

Total $454,896 

Sources: AlDEA (Abh hdurrrial Dcve,o,n,cnt and Eqm Au,,,o,i,y) SrcodDmf, 
Enviromm~l Itformaion Volume. Healy Clmn Coal Projm. Hdy. Al&a. pmpmd by .&se ami 
Webster Engineering Corp.. Dmvcr. Septnnber 159 1; Lamr,mm ,. Novak, Suprinu,,denr, Dmdi 
Bmugih Schal Distil, lo Dr. E. W. Evans, U.S. Depvvnrnr o,Enrrgy, Piurb~gb Enrrgl 
Technology CenUr, December 14, ,992. 

The borough also would benefit from population growih in terms of additional revenues from user 

fees and state municipal assistance, revenue sharing, and education revenue funds. Table 4.2.5 assumes 

the per capita rate of funding discussed in Sect. 4.1.8.4. Based on cturenffundfng rates. the Den&i 

Borough would receive an additional $454,896 because of HCB demonsaation at the alternative site. 
The impacts of this revenue are discussed under public service impacts in Sect. 4.2.8.5. 

Using the per capita rate used for FY 1991 ($4.915). the Tri-Valley Volunteer Fire Department 

would receive an additional $624 from ADCRA during the demonstration The DenaIi Park Volunteer 
Fii Department wouId receive additional funding of $34. 

4.2.8.5 Public Services 

During demonsmtion at the alternative site, there would be 127 additional residents in Healy and 7 
additional residents in Den& Park. An additional $454,896 in borough revenues would be generated to 

pmvide public services. Given these figures, the HCCP’s impacts 10 pardcular services are discussed in 

rhe following @agraphs. 
Education. With an average household size of 2.8 and 80% of the children of school age, 

population growth during demonsuation at the alternative site (see Table 4.2.3) would increase T&Valley 

School enrol!ment by approximately 35 students. Tri-Valley enrollment in 1996-97 without the HCtY is 

projected to be approximately 290 students, 125 more than the current capacity of 16.5. The addition of 

35 students would increase projected enrollment to 325, exceeding capacity by 160 students. Annual state 
education funding would increase by over $400,000 and the borough’s annual contribution would 
increase by approximate& $290,288. If the Tri-Valley School’s capacity is permanently expanded to 
meet HCCP consb-uction-related growth, additional expansion would not be required as a result of 
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demonstration, and impacts to education would not be major. The $53,669 deficit in education funding 

projected for the borough without the HCCP (see Tables 3.8.4 and 3.8.5). Funds would have to be 

diverted from sources other than state education revenue to offset this shortage, thereby creating an 
overall budget deficit larger than that projected for population growth associated with the proposed site. 

Public utilities. During demonstration at the alternative site, 53 permanent housing units would be 

required for HCCP and UCM workers. Given the existing housing stock in the Healy-Denuli Park area, 

and the fact that additional homes would be built during HCCP construction, this demand would not 

require new residential construction. ‘Thus, no new impacts would arise from installing additional private 

septic systems. The local water supply is considered adequate to meet the additional demand of 53 new 

residences. 

Solid waste disposal. Workers living in Healy and De&i Park would take their solid waste to the 

Healy landfii. On average, residents of Alaska generated an estimated 4.3 lb of landfill waste per day in 

1989 (Glenn 1990). Assuming the same rate for 1997, the additional residents would generate over 

105 tons of waste in the Healy landfii per year. This would represent about a 17% increase in current 

disposal rates. It is likely that the borough will have to locate additional landtii space before the year 

2COO (see Sect. 4.1.8.5); if anew landtill becomes operational, it is expected that impacts to that landtill 
would be minimal. 

Transportation. During HCCP demonsnation. traffic in the Healy area would increase as direct 

and indirect workers and their families have1 and from work and other destinations in the region. Direct 

and indirect workers and their families are expected to generate between 50 and 100 additional hips (one 
way) per day on the George Parks Highway and on the Healy Spur Highway. With a low estimate (50 

tips), this additional traffic would increase the existing @affic on Healy Spur Highway at the George 

Parks Highway and Healy School Access Road intersections by 7% and 14%. respectively (see 
Table 3.8.7). Increases of this size are not expected to create substantial impacts on traffic volumes in the 

Healy area. 
HCCP demonsaation at the alternative site could affect use of the ice bridge near the village of 

Ferry (see Sect. 4.2.3). Thermal discharge from the HCCP alternative site, which is located closer to 

Ferry, would be more likely to reduce the amount of time the ice bridge could be used each winter than 

thermal discharge from the proposed site, resulting in slightly greater socioeconomic impacts. 

Police and fire protection. HCCP demonstration at the alternative site is expected to have minor 
impacts on police protection in the Denali Borough. Although the arrival of 134 new residents (an 
increase of over 7% of current population) could create more casework for the Alaska state troopers, the 
impacts would not be as large as those expected with the construction work force. 

Demonstration at the alternative site is expected to create minor impacts on fire. protection in the 
Healy vicinity. The volunteer fire depar!ments in Healy and Denali Park would receive increased state 
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funding with population growth (see Sect. 4.2.8.4). but it is likely that new housing development in the 

Healy Subdivision would make it more difficult for the departments to maintain their current levels of 

selvice. 
Medical services. HCCP demonswtion at the alternative site would not have major impacts on 

medical services in the Healy vicinity. Both the Healy Clinic and the Railbelt Mental Health and 

Addictions Program have indicated that they could accommodate the influx of persons associated with 

demonstration at the alremative site (a 7% increase over current borough population) (Price 1993; 

Winklmann 1992). 

4.2.8.6 Tourism and Recreation 

Demonstration of the HCCP at the alternative site could potentially affect tourism and recreation by 

generating noise and by altering the area’s aesthetic environment. The noise generated by the HCCP is 

expected to be similar to that generated by the existing Healy Unit No. 1 (see Sect 4.1.9). Given the 

location of the alternative site and the area’s terrain, it is likely that operations would have less impact on 

the more heavily used pottions of the Nenana River than operations at the proposed site. Some noise 

might be noticeable on the Nensna River within a 5CO-ft radius of the project site, but most recreational 

boating occurs south of the site in the Nenana River Gorge, closer to the proposed site. 
Demonstration at the alternative site would create visual impacts, including the visual presence of 

the new power plant, increased levels of coal dusf and increased dust generated along the coal haul mad 

from the UCM mine. Given the nature of the terrain, however, visual impacts to recreation activities 

would be limited to the Nenana River Valley in the immediate vicinity of the alternative site. Because 
most recreational boating occurs south of the proposed site, visual impacts from the alternative site are 

expected to be negligible. 

4.2.9 Noise 
The alternative site is currently less disturbed and would require clearing and grading during 

construction of the HCCP. Consequently, a slight increase in the level of noise would be expected during 
the additional period required for clearing and grading at the alternative site. Because the distance to the 

residential area of Healy is about 1.5 miles and noise attenuates with distance, major adverse impacts are 
not expected from HCCP consbuction at the alternative site. ‘Ibe level of operational impacts is expected 

to be the same as at the proposed site. 

4.2.10 Waste Management 
As with the proposed site, ash from the HCCP would be disposed of in the UCM Poker Flats mine. 

Therefore, the level of impacts is not expected to change. It is expected that the ash would be bucked to 
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the mine, crossing the Nenana River near the existing Unit No. 1, so that the distance of transport to the 
mine would effectively double compared with the proposed site. 

4.2.11 Electromagnetic Fields 
At the alternative site, generated power would be transmitted about 4 miles to the existing 

substation at Healy Unit No. 1 via a new 11%kV transmission line that would cross the Nenana River 

close to the UCM Poker Plats mine coal conveyor at the alternative site and follow the UCM haul road to 

Unit No. 1. This muting would minhnize conflicts with the Healy River Airport west of the river. 

Potential public health effects from the electromagnetic fields associated with this transmission line are 

not clear (see Sect 4.1.11). but because the line would be located greater than 0.5 miles from the nearest 

residential area, no adverse impacts are expected. 

4.2.12 Worker Health and Safety 
The level of impacts at the alternative site would be the same as at the proposed site. 

4.3 ENVIRONMENTAL CONSEQUENCES ON DENALI NATIONAL PARK 
ANDPRESERVE 

This section analyses the potential impacts to human and environmental resources within DNPP 

resulting from construction and operation of the HCCP. NPS. a cooperating agency by virtue of their role 

as an FLM for DNPP, has expressed concerns about potential impacts to DNPP from HCCP emissions. 

These concerns are discussed in Sect. 4.3.13. 

4.3.1 Aesthetics 
Exceptfor two isolated areas of high elevation located along the DNPP bounaWes to the 

northwest and southwest of the site, the HCCP’s 315-ft stack would not be visible from DNPP (see 

Fig. 43.1). Any condensed water vaporplume emanating from the smck would be visible from a few 

add%tonal ~ointng areas at slightly tower elevations because of plume rise from the stack. The plume 

would evaporate before reaching DNPP. The visibility of the stack and its plume are not likely to result 
in major impacts because the areas from which they would be viewed are rarely visited by people in 
DNPP. 

Under extremely cold (less than -20°F) and stable meteorological conditions, an ice plume from 
the HCCP may be visible within DNPP in me Nenana River Gorge north of the Visitor Access Center. 
Time-lapse cameras operating from January 1992 until April 1993 detected ice plumes from Healy Unit 
No. 1 on three occasions (January 20.21, and 24. 1993) under such conditions. The ice plumes traveled 
from Unit No. 1 to the nearest boundary of DNPP in the Nenana River Gorge, but were not visible from 

the Visitor Access Center. Visitor use of DNPP is virtually zero during the winter. 
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Because almost all of the construction activities would take place at a lower elevation than the stack 

and plume, these activities would not be visible from DNPP. Consequently, the construction activities 
would not have direct aesthetic impacts to the visual resources in DNPP. Similarly, the indhect impacts 

of plant construction, such as increased residential development and increased traffic in Healy and Denali 

Park, are not expected to affect DNPP’s aesthetic resources. 

4.3.2 Atmospheric Resources 
. Potential impacts to ambient ah quality, including acid deposition, and vtstbtltty, including regional 

haze formation, within DNPP are discussed. 

4.3.2.1 Ambient Air Quality Impacts 
In parallel with the analyses of Sect. 4.1.2.2 for potential impacts outside DNPP, the air quality 

impacts within DNPP of SOa, NOx, and PMlo emissions from the HCCP were evaluated using 

EPA-approved atmospheric dispersion models. The Industrial Source Complex Short Term (1SC.W) 

model (Wackter and Foster 1987; Bowers, Bjorklund, and Cheney 1979) and the Rough Terrain Diffusion 

Model (RTDM) (ENSR 1987) were again chosen. Receptors were selected in sufficient density to 

determine impacts within the DNPP boundaries to the south and northwest of the HCCP (locations of 

maximum potential impacts). Maximum concentrations were consistently predicted for receptors located 

at the nearest boundary of DNPP about 4 miles south of the HCCP proposed site. 
The air dispersion models were run using HCCP emissions corresponding to the demonstration 

case, but conservatively assuming a 100% capacity factor. Both models were run, and the model 
producing higher concentrations was used, provided that it was appropriate for that receptor. 

Meteorological inputs were obtained from the HCCP Healy Monitoring Station for the 1Zmonth period 

from September 1990 through August 1991. Details of similar air dispersion for the proposed project can 
be found in the PSD permit application (AIDEA 1992). 

The predicted maximum impacts to DNPP from the HCCP am shown in Table 4.3.1. For each 

pollutant modeled concentrations were compared with PSD Class I increments as a yardstick to measure 

the HCCP’s potential to affect the pristine DNPP environment. PSD increments are standards established 

in accordance with existing CAA provisions to limit the degradation of ambient air quality in areas in 
attainment with the NAAQS, and thus provide a more rigorous level of air quality protection in am-as 
(such as DNPP) with air quality much better than the NAAQS. Shingent PSD Class I increments apply to 
areas such as DNPP where almost any deterioration of air quality is undesirable and little or no major 
industrial development would be allowed No other major pollutant source has been constructed in the 

Healy region since the establishment of the PSD increments in 1977; therefore, the only source that is 
appropriate for comparison with the PSD increments is the HCCP. 
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Table 43.1. Prevention of Signif~ttt Deterioration @‘SD) impact ~~dpis for the Healp 
Cleao Coal Pmjeet (HCCP) within Deoali National Park and Preserve (DNPP) 

Class Pollutant 
Averaging 

period 

PSD Maximum modeled 
increment’ concentration* Percent of PSD 

hh3) @ti3) increment 

I’ so2 3-h 25 9.4 38 
24-h 5 2.0 40 
Annual 2 0.2 9 

NO2 Annual 2.5 0.8 32 

PM0 24-h 8 0.7 8 
Annual 4 0.1 2 

‘PSD inmcnll arc rtmdards crublirhcd in acxmdana witi existing Clan Air Act pmviriau to limit the degdtion of ambient 
air quality in anxs in att6nment witi the National Ambient Air Quality Standads. 

%aximum concentraticm predicted by compnermcddr muking from HCCP cmirrims alow. 
%inSmtPSD Chr I imxemcnu apply to - ruch LI DWP where almost my dctcriontim of air quality is mdcrimble al 

litdIe or w majar indwtrid developnerd would be rhvucd. 

All maximum concenttatlons from the HCCP were predicted to be less than the PSD Class I 
increments. PMia and annual St& concentrations were predicted to be less than 10% of the lncreme.nts. 

For N& and the 3-h and 24-h S& concentrations, the HCCP was predicted to consume no mom than 

40% of the increments. 

Operation of the HCCP at the alternative site would result in reductions in impacts to DNPP air 
quality compared with the proposed site (Table 4.3.2) because the alternative site is located about 6 miles 

east of the nearest border of DNPP (and 8 miles north of the DNPP border that is downwind of frequent 

winds), while the proposed site is only about 4 miles north of DNPP. Air dispersion modeling has 

indicated that the maximum 3-h Sq concentration within DNPP would be reduced from 38% of the PSD 

increment for the proposed site to 23% of the increment for the alternative site. Similarly, the maximum 

24-h St& concentration would decrease from 40% of the PSD increment for the proposed site to 25% of 
the increment for the alternative site. The annual Nt& concentration would be reduced from 32% of the 

PSD increment for the proposed site to 15% of the increment for the alternative site. 

Cumulative air quality impacts to DNPP resulting from the simultaneous operation of the HCCP 

and Healy Unit No. 1 were evaluated (Table 4.3.3). The total impacts am predicted lo be less than those. 

presented in Tables 4.1.2 and 4.2.2 for the areas surrounding the HCCP proposed and alternative sites 

outside of DNPP. All total impacts are expected to be less than 25% of the NAAQS, and mast w 
expected to be less than 20% of the NAAQS. Exceptfor the 3-h and24-h SOs con.cenlradons, the 
ambient background concentrations am the largest component of the total impacts. A compar’&on of 
Tabk 4.3.1 with Tabk 4.33 shows that Iiealy Unit No. I is prea’icted to conbibute much more than the 
HCCP to the -‘mum modekd concenlmdons within DNPP. 
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Table 4.3.3. Nadonal Ambient Air Quality Stanohis (NAAQS) impact analysis for 
the combined effects of the Healy Clean Coal Pmject (HCCP) and Heaiy 

Unit No. 1 within DenaIi National Park and Preserve 

AOlb~2U 
Modc!ed bockgmund TOti 

Avemging NAAQt? cnnce-nb concenbuttonc @acf+ Pemntof 
Pottu@nt period (Wm3J Wm3J wm Wm3J NJW2.S 

so2 3-h 1300 188 45 233 18 
24-h 365 28 26 54 15 

AlUWd 80 2 5 7 9 
NO2 Ad 100 2 6 8 8 
PM10 24-h 150 2 31 33 22 

Ad 50 0.1 5 5 10 
~NAAQS~&o~khitses#abhhdb,~~~vwI aininrC*onAirAclpovirbnrroproudp~~ 

beam and wryme wilb al dsqwe lmf#a of safety. 
‘Maimsum commrrr pm&fed by conprIer Mdrlr rrrnhinrfmm RCCP ad Razl~ Unil No. I adds. 
‘Bu~mndmnn~iuMlbrdo. P.vkklo&~gSlation~f~lh*ll-maluh m.vlilo.iag~ 

,ruS*pl8.aberl990 uwo&qh A”purl991. 
~~oulilpMfr~~st~*rw,*f~kr~k~unlann~N~~ndr*d 

cwu-w. 

4.3.2.2 Acid Deposition 

Potential impacts to DNPP resulting from acid&position of HCCP pollutants am expected to be 

minor and are discussed in Sect. 4.1.5.1 which describes impacts to czologicsl resources in the Healy area 

including DNPP. This conclusion is based on an evaluation of existing data and studies. Bulk deposition 

measurements from 39 events collected over 1 year at the HCCP Healy Monitoring Station ranged from 

pH 5.55 to 7.86 (ENSR 1992). These values are higher than background wet deposition (Sect 4.3.5) even 

though the nearby Unit No. 1 is a source of acidifying gases. ‘IIis suggests that in the vicinity of Unit 
No. 1, any acidifying emissions are more thao compensated for by some alkaline source, possibly dusr It 
seems unlikely that the proposed HCCP would cause substantial effects through iE contribution to acid 

deposition, given the relatively high values of mean and minimum pH compared with regions where acid 

deposition has caused ecological effects on aquatic communities (Baker et al. 1990) and fonsts 
(Shriner et al. 1990). It is expected that sulfor emissions from Unit No. 1 an not contributing 

substantially tc soil acidification, even in areas of maximum deposition, because sulfur concentrations 

were low in moss and lichen samples near Unit No. 1 and because no consistent trends in sulfur 

concentrations away from the Healy site were found (Crock et al. 1992). Given this lack of evidence of 

environmental acidification from Unit No. 1. the high background pH, and the low emissions estimated 
for the HCCP, it appears unlikely that the HCCP would cause substantial acid deposition. 

The expected minor level of impacts is further supported by the nxults of Crock et aL (1992). who 
sampled elemental concentrations in feather moss, a lichen, white spruce, and the upper layer of the soil. 
‘Ihe study found that Healy Unit No. 1 and other Healy area sources innuenced concentrations out to 4 
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miles (the distance of the nearest DNPP boundary), but beyond that distance concentrations were at 

effective background levels. ‘The study found no unusually high concentrations of any of the elements, 

including the rare-earth elements in soil, and no unusually high concentrations in lichens. Moss 

concentrations were reported to be high for As, Cr, Cu. Mn, Ni, V, and rare-earth elements, but moss 

measurements were complicated by the high ash content of the samples which the authors attributed to 

soil contamination. Of the elemental concentrations in white spruce, only copper was higher than 

concentrations at another site. Consequently, it is suspected that Unit No. 1 has probably contributed to 

small local increases in the levels of some elements in some ecological resources within about 4 miles of 

the site, but negligible increases beyond that distance. The proposed HCCP would probably cause 
similarly small and localized increases that would result in negligible impacts on DNPP. 

4.3.2.3 Visibility 
lluough a number of physical and chemical processes, air emissions have the potential to result in 

a plume that is visible to a human observer. The percepdbil&v of a plume is ajimciion of plume contrast 

and &cobufion Directly emitted PM can scatter light. NO, emissions am chemically converted in the 

atmosphere to Nq, a reddish-brown gas that absorbs light. S&emissions can be converted in the 

atmosphere to create sulfate particles that scatter light The combined effects of all emissions, in some 

cases, can result in a visible power plant plume. When coal-lired power plant plumes are v&B&, they 
ntost commonly appear either yellow or brown due to light absorbed by N& whitish compared with the 

viewing background because of light scattered by particles, or dark when viewed against a bright 

background and when the light removed from the sight path by particle scattering and NO2 absorptian is 

greater than the light added by scattering of the plume illumination. 

In performing the analysis of the po fendalfor visibility impace at DNPP, DOE consulted 
extensively with EPA and NPS. Over time, consensus was reached on the appropriate modrl fo use for 

Ms analysis. However, disagreements sdll exist concerning some of the assumptions required ta 
conduct the madefig, as well as the manner in which Ihe resulis should be interpreted In particular, 

NPS and EPA urged DOE to use recommended EPA regulatory gu&lines, which tend to be 
conservadve (Le., preokting greater impacts), in view of the imponimce of protecting DNPP and the 

unceriainties inherent with visibility modkling as an analytical technique. DOE agrees that a 
conservative approach ta modeling should be taken, but believes~that the assumptions it used are 
s@icient& conservative and are appmpriate for dtis application of the modeL More importantly, steps 
have been taken to ensure rhat DNPP would be pro&ted ifDOE’s modeling predictions are not borne 

out duting operadon These steps render the &agreements over qwdeling largely acaakmic. As 
akussed in &tail beelow, a mechanism would be put in place, as pari of implementadon of rhe 
Memorandum of Agreement (see Sect 2.1.32) which requires the site operator to reduce combined 
emissions to protect DNPP from observed plume impacts. 
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In response to the discussions over model assumptians, DOE agreed to fcsf the sensltlvity of the 

made1 results to using mare conservative assumplians. These res& are provLIed kzter in this sect&n 

for the HCCP &monslmdon case withaul miligadon of Unit No. I, as otiglnally proposed in the &aft 

EIS, and again in Sects. 5.2 and 54.6 for the HCCP permiUed case withoul miligalion of Unit No. 1 

and the Unit No. 1 retrofitfed case, respectively. The resul& arepresented in a side-by-side tab&r 
fom along with the rest& obtained using DOE’s preferred assumptions. The DOE and NPS 
perspectives of these results are also d&cussed later in t&s secrion. However, ftst the development of 

the made1 and the results obtained by DOE are discussed If should be noted that the tabks in Sect. 4 do 

nat rejlkct em&ion reductions required to be effected by tie miiigadan measures under the 

Memorandum of Agreement. Those tables appear in Secf 5.4.6. 

DOE Appfoach As discussed in Sect 3.2.4.1, visibility has been established as an important 

AQRV of national parks, including DNPP. Potential visibility impacts of sn HCCP plume on DNPP 

(designated a PSD Class I area) were evaluated using a technique consisting of a detailed set of 
calculations described as a Level-3 plume visibiity impact analysis in the EPA visibility workbook 
(Latimer and Iteson 1988). The analysis focused on the perceptibility of an HCCP plume as viewed from 

the DNPP Visitor Access Center, located about 8 miles south-southeast of the HCCP proposed site and 

about 5 miles south-southeast of the northern boundary of DNPP (Pig. 4.3.2). ‘lhe DNPP Visitor Access 
Center is situated on a knoll overlooking the Nenana River near the entrance to DNPP and is visited by 

most travelers to DNPP. ‘Ihe primary views are to the north (down the Nenana River Valley toward the 

HCCP site) for about 5 miles to the DNPP boundary snd to the south (up the Nenana River Valley away 
from the HCCP site) for about 9 miles to the boundary. ‘the view to the east is limited to about 0.25 miles 

within DNPP. The view to the west is not expected to be affected greatly by nottt~dy (from the north) 

winds that tend to continue transpmling a plume to the south up the Nenana River Valley. 
The PLWUE I computer mod21 as mod&d (Sonoma Technology, Inc. 1993~) was used as a 

fool to estimafe visibil&v impacts at DNPP. The PLWUE I model assumes a Gaussian plume cross 

section (a normal or bell-shaped curve distribution) without accounung for the effects of terrain features 
on plume directioh or dispersion. The modlJuztian involved using pari of PLWUE I to calculate the 

amblent concen@adons of species in the plume that have the potendal to cause visible effech. These 

calculadons used the plume rise, plume transport, plume d@k.sion, and plume chemisby modules ln 
PL WUE I, but diii not use ihe optical mad&; the opdcal effects were determined in separate 
cakuladans. White et aL (1985) found that the optical effecis of &plume were &s&bed at least as 

well by these a&mate calculadons as they were by any of the plume vlsiblIi@ made& lncluaYng 
PLWUE I. In general, the al&mate calcubalions tend to predict greater effects than actually would be 
nwmred (WhUe et al 1985). For the sake of s&npli&v, jiuther &cuss&n concerning thk vlslbi&y 

moaMng will be referred ta as use of the PLWUE I wwdeL Data used for modcling plume visibility 
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Fig. 4.3.2. Relevant features associated with potential visibility impacts resulting from Healy 
Clean Coal Project air emissions. 
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impacts were on-site air quality and meteorological data collected from September 1990 through August 

1991. The visiblli~ analysis used fhe atmaspheric stabiity classes calculated fmm the data, The vlslbility 

analysis used an assumption for the threshold for percepdan of a visible plume that ls merent from the 

assumption that ls standardfor reguhatory appllcatiaas. In ad&ion, the analysis used an assumpuan 

for the length of the sight path of a visible plume that may be ~erentfmm the assumption used in 
some regulatory apphcations (EPA has not yet established a formaIpollcy for plume sightpath length). 

Both of these assumptions and thelrradonale are discussed in more &tall huer in this sect&n. Details 

of the modeling can be found in a study and three addenda prepared by Sonoma Technology, Inc. 

(1992a, 1992b, 1993a, and 1993~). The study andaadenda represent the culmhration of efforts by a 

panel of visibility experts commissioned by the project participant to evaluate the potential visual impacts 

of the plume from the HCCP on DNPP. After reviewing the methodology and results of the modelmg, 

DOE has accepted the study and addenda and incorporated their results as part of this EIS. 
Results fmm the PLUVUE I model indicated that almost all of the potential visibility impacts 

would be caused by HCCP NO, emissions. The vlsual effects of part&&s ln the HCCP plume, lnclud.lng 

su&ate pat-d&s formedfrom SOs, were considered and lt was found that in almost all cases, any 
nosouable concentrulion of particles in the emissions would counteract and dim&h the visual effects 

of NO2 and cause the plume to be less visible. For most viewing conditions, omitsing the effects of 

particles causes the visibillty impacts of the HCCP emlssians to be overestimated 

As the NO. emissions exit the stack, they would be primarily in the form of NO, a colorless gas. 

Therefore, a visible N9 plume is not expected at the stack However, NO is rapidly oxidixed by natural 

oxone (0s) in the atmosphere to form NOa, a reddish-brown gas. When looking through a sufficiently 

long segment of an N9 plume, the plume would LX. visible as a yellow or brown ribbon. For this 
analysis, the PLLJVIJE I made1 accountedfor the conversion of NO to NOs as the plume disperses. l’he 

NO2 concentrations were integrated along each sight path to calculate socalled NOa burdens (in units of 

parts per billion by volume times kilometem, orppbvbm) as a mady measure of plume perceptibiity. A 
detailed analysis in the first addendum (Sonoma Technology, Inc. 19926) Micated that the thresh& 

forperceptlon of a vlslble phtme from the HCCP within DNPP would be a plume conuast of 4%, which 

corresponds to a color d@erence of 4. Optical calcuhatlans showed that these threshaIds correspond to 

an NOs burden of 150 ppbvhm. All plume slmuladons that resulted in an NOs burden of at least 

150 ppbvhm were assumed to have a perceptible plume. This assumption mersfmm EPA guhbsllnes 
for typical regulatory applications, which recommend a perceptlbil@ threshold corresponding to a 

burden of 69 ppbvkm (see discussion of NPS and EPA views below). DOE bet’ieves that there ls 

research aWa to support a threshold of I50 ppbvhm, or twice as great as the values @p&ally used in 
plume percept&l@ analyses. Observers ln the valley where the DNPP Vi&r Access Center is located, 
and in the Northeast Unit would be positioned within the plume or under the plume centerllne, causing 
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the pIume to be mare difficuh to &tinguish because it would cover a wide angle of view. The gui&mce 

in Appendix A of the EPA Workbook for Plume Visual Impact Screening and AnaIysis (1988) for the 

perception threshobh for wide plumes is based on the dam of HoweII and Hess (1978). As de&bed in 

thejirst addendum (Sonoma Technohqy, Inc. 1992b), these dam ptvvlh the basis for the perception 

thresholds that were used by DOE. The NPS recommended that the data of van &r Wibit and Waarts 

(1983) also be consuIted DOE’s interpretation of these a?sta concIudes that the approprhzte perception 

threshold for the geometry of the HCCP plume viewedfrom the m&y containing the DNPP Visitor 
Access Center shouhI be at Ieast 6% contrast, and mare IIke& about 10% contrast (equivaktt to an NOs 

burden of 375ppbvkm). Thus, DOE believes that the van der WU and Waarts &ta confbm that the 

threshobis used in DOE’s analyses are conservative and appmpriate for use in the EIS. 

DOE be&es that its approach and the assumptions made in the visibihty modehttg are both 

reasonable and appropriate for predicting visual impacts from the HCCP. Certain variatians from 

EPA’s guithmce for typical regubstorv apphcadons were made to conform the modeIing approach to a 

reolisdc representadan of the topography and viewer geometry which a visitor would actuaI& 
experience in DNPP. DOE beheves its visibihty modehng presents resuhs for the highest CIass I impact 
area (DNPP Visitor Access Center) and second higkst CIass I area (Northeast Unit) and that those 

resuhs form the upper bounds of potential impacts to DNPP sensitive areas. 

For the observer at the VisItor Access Center, the model was run for all daylime hours (hours that 

the sun was above the horizon h&way through the ham) with wind directions within 1Y of a straight 

line that would transport the plume to the Visitor Access Cenmr and with wind speeds less than 15 mph 

(as measured at the HCCP Healy Monitoring Station, 30 m above ground level), a total of 372 h Other 

hours were excluded because a perceptible plume would not be expected at the Visitor Access Center 
under other conditions. The range of wind directions was selected to allow transport of the plume to the 

Nenana River Gorge and the Visitor Access Center. The wind speed threshold was introduced to prevent 

calculations for hours when wind speed would dilute the plume enough so that there could be no 
perceptible effects. However, only 1 h was eliminated by this criterion. For each of tie 372 h, NOs 

burdens were calculated along lines of sight to me north and south of the DNPP Visitor Access Cenkr for 

60 oblique (sloping) sight paths through the plume. The oblique sightpath generating the maximum 
NOs burden was usedfor each hour. 

Table 4.3.4 summarises results from me PLUVUJS I model of the number of &y&u? hours per year 
that the HCCP plume during the demonstrathm is predicted to be perceptible from the DNPP Visitor 
Access Center for views to the north and south end the mti number of hours. ‘The predicted number of 
hours is extremely low: 2 h for the north sightpath, 2 h for the south sight path, and a total of 2 h. The 
total is less than the sum of the north and south sight paths because the threshold was simuhaneously 
exceeded in both sight paths during the same 2 b ‘lhe percentage of hours affected is much less than 1% 
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Table 4.3.4. Number of daytime hours during the year cakulated by the PLWUE I made1 that 
the NO, plume burden from Unit No. 1 and the Healy Ckan Coal Pmject (HCCP) 

(demonstration case) exceeded a vkual fhreshold of 150 ppbv.km in the sight 
paths fmm the De& N&nal Park and Preserve (DNPP) Visitor Access Center 

Emission source North sighr path South sight path Total‘ 

HCCP 2 2 2 

Unit No. 1 5 5 6 

Unit No. 1 plus HCCP’ 8 13 IS 

* Ths torol is Ias than the sum of tie ROIUI on& south si& pa& becrwss of sollu hox1s In wh&h the -hold 
was simultaneously excerded in bath sieh# path.% 

’ Boscd on wwdelina Ua NO, e.&siaws fron b#h SDYK*S nuher &am synninp Ike prrttbvs hue lines #ha 
columns da mot add up hecause aks nrakhg was pe#ormed sqam&ly for each em&.&a some and the combinaaon of 
#a two m&lon sounes). 

of the approximately 4380 h per year of duytime. Cumulative visibility impacts of air emissions resulting 
from the simultaneous operation of the. HCCP at the proposed site and Healy Unit No. 1 also were 

evaluated and rue summu& din Tabk 4.3.4. Although the. estimates are greater than for the HCCP 

alone, the number of hours is still small: 8 h for the north sight path, 13 h for the south sight path, anda 

fatal of 15 h. Again, the percentage of hours affected is much less than 1% of &zyffme hours during the 
year. 

Table 4.3.4 also displays the results for Unit No. 1 alone. The columns in Table 4.3.4 do not raUy 

because the mud&kg waspetformed separately for each emission source and the combhMion of the two 

emission sources. The modIe1 predicts a perceptible plume from Unit No. I alone for 5 h for each of tJte 

~rth und south sight puths, und a rorol of 6 h. Then? have been no published sightings from or within 

DNPP of a visible NO, plume fmm Unit No. 1, suggesting that DNPP is not currently experiencing a 
visibility problem of concern to NPS or its visitors caused by Unit NO. 1. 

As further evidence, time-lapse cameras operating witi and a&cent to DNPP fmm January 

1992 through April 1993 didnot detect any plumes in the Nenana River Gorge exceptfor three &s-es 
of ice plumes fmm Unit No. I on January 20,21, and24,1993. These three events occurred under 

extremely cold temperares (-29OF to 4O”F), light wina$ and ckar to partly ckudy skies. The ice 
plumes travekdfmm Unit No. 1 ta the nearest bounainy of DNPP in the Nenana River Gorge, but were 
nat visibkfmm the DNPP Visitor Access Center. The visibk component of an keplume is composed 
of wafer rather &an a pollutant such as SOs, NOs, or PM. See Sects. 4.1.1 and 4.3.1 for a more 
detailed discussion of ice plumes. 
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The camera monitoring program was established by the participant as part of the PSD permit 

application for the purpose of determining ifplumes from Unit No. 1 are visibk fmm or within DNPP. 

Two cameras (354nm and 8-mm) were sited at the DNPP Visitor Access Centerfor viewing ahutg the 

MIT% site path through the Nenana River Gorge. Four 8-mm cameras were posiuoned on Garner Hill 

(about 15 mites southwest of Unit No. 1) to provide a panorama of overbapping views rangingfmm 

Unit No. 1 to the northeast through the DNPP boumbsry to the south-southeast. Camera monitoring 
was only petformed during daylight hours. The 35-mm photographs were t&en at I- or 2-h intervals, 

and 8-mm &n&apse jilm was exposed at one frame per minute. NPS personnelpardcipated in the 

camera monitoringpmgram. 

Because of its proximity to the HCCP proposed site, plume perceptibility was also estimated at the 

‘Ymger” of DNPP (Northeast Unit) located about 9 miles west-northwest of the HCCP proposed site (see 

Fig. 4.3.2). Model predictions indicated no hours in which a plume might be perceptible, based on a 

thresholdforperceptn of 150 ppbvhm. For cumulative emissions from the simultaneous opera&t of 

the HCCP and Untt No. 1, the maximum NOs burden was predicted to be 112 ppbvhm. Based on a 

threhold for perception of 69 ppbvhm cfavored by tk NPS and EPA), a scaling of model preaMions 

indicated 6 h in which a plume might be perceptible for the combined operatian of the two units. 

Views from the interior of DNPP would not likly be subject to visibility impairmentfmmphnues. 

For both the HCCP alone and for cumulative emissions, calculations similar to those described previously 

were performed for the view from the Primrose Point Pullout (Pig. 4.3.2) toward Mt. Deborah, located 

about 65 miles east From the Primrose Point Pullout, an observer would be viewing the plume at an 

approximate 9oe angle. A plume would affect the line of sight toward Mt. Deborah only if the plume 

were vertically mixed more than 1500 ft above the floor of the Nenana River Valley. Under such 
circumstances, calculations indicated that a plume would not be visible. In summary, the Nenana River 

Valley portion of DNPP is the only area which potentially would be adversely at&ted by a plume IYom 

the cmnulative emissions of Healy Unit No. 1 and the HCCP. Comprising an ama of about 16 miles’. the 
Nenana River Valley is only about 0.2% of the total land area of DNPP. 

Visibility impacts at DNPP from operation of the HCCP at the alternative site am not expected to 

change substantiahy from impacts predicted during operation at the proposed site. Although maximum 
pollutant concentrations woruiibe expected to decrease within DN’PP as a consequence of siting the 

HCCP at the alternative site., the. longer transport time from the alternative site to DNPP would allow for a 
greater conversion of NO to N& (N& is the cause of yellowish-brown plumes). 

NPS questioned the appmpriateness of modifications that were made to the PLWUE I visibility 
model used to predict visibility impacts and expressed concern that the modifications lesulted in au 

underprediction of the potential effects. NPS idenu~d tk PLWUE II model as the preferred and most 
appropriate)modelfor evahtating the visual effects of a plume from tk HCCP on visibi&v wtthin 
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DNPP. However, the version of PLWVE II available ta the public was not used in the public &al? 

ELY because it htul known coding errors and was una’er revision by EPA. In April 1993, EPA released 

to the public a new version of PLWVE II that incorporated corrections for many errors ln the 
computer code. The project partieiImnt and DOE imm;ooYate~ began an invesUga&ut of the appllcatlon 

of the PLWVE II model ta evaluate potential vlslbillty impacts fmtn HCCP emlsslons. On May 5, 

1993, representatives of the ptvject, EPA, and NPS attended a workshop in Seattle, Washington, at 

which agreement was generally reached reganiing the assumptions and methoaM@s that should be 

used forperfonnig a supplemental plume at&is for the HCCP uslng the revised PLWVE II model 

During the lmplementatlon of the revised model, lt was discovered that the computer code still 

contains errors, but the dire&m and magnitude to which the results would be biased we unknown 

(Sonoma Technology, Inc. 1993a). Fusthennore, EPA pmvidkda technlcal evaluation which stated that 
PLWVE II cannot currently be relied upon to pmduce technicaRy credible results for the EIS because 

it contains an emu in its computer code that lacks a conjii andfully understood correction 
(technical evaluation by Robert B. Wilson, Regional Meteorolagist, EPA Region IO, &ted 

September 20,1993). Nevertheless, the results of PLWVE II arepresented in thisj3nal EIS so as to be 

responsive to the NPS concerns. 

One m&r merence in the two models is that PLWVE I as mod@ed used NOs buniens to 

predict a perceptible plume, while PLVVVE II used both a contmst and color d.@erence pammeter in 
its predictions. Vn&r DOE’s appmach, all PLWVE I calcu&ions ln which the NOs bur&n was at 

least lSOppbv+n were assumed to have apercepublephnne. For PLWVE II, hours were counted by 
DOE when both the contrast and color difference thresholds were exceededfor the viewing backgmund 
[l.e., when the color mererue parameter Delta E exceeded a threshold offow (equivalent to an NOs 

burden of 150 ppbvkm) and the contrast mered fmm zero by more than 4%]. 

Table 4.35 summarises rest&from the PLWVE II model of the number of &yhe hours per 

year that the HCCP plume is expected ta be percept& from the DNPP Visltar Access Centerfor views 

to the north and south mtring the d.enwnstmtlon. Results from the PLWVE I model (presented in 

Table 43.4) are repeated in Table 4.3-5 to provkie a ready compatison of model predlctlons. 

PL WVE II results ate very simllar to those of PLWVE I in showing that the predicted number of 
hours in which an HCCPplume is expected to be perceptible is very low: I hfor the narth sightpath 
and 5 h for the south sight path. Cumulative visiblllty impacts of air emissions resulting fmm the 
simuhaneous operation of the HCCP and Healy Unit No. I also were evahusted using PL WVE II and 

are summarised ln Table 4.35. Ahhough the estimates are greater than for the HCCP alone, the 
number of hours is still smalk 4 h for the north sight path and 7 h for the south sight path. 

PL WVE II predicts a perceptible plume from Unit No. I alone for 3 h for the north sight pllrh 
andfor 1 h for the south sight path. Because there have been no published sightings from or within 
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Table 4.35. Number of daytime hours durtng the year cakuhued by the PL WVE I and 
PLWVE II models that a plume from ,Vnit No. 1 and the Healy Clean Coal Pmject 

(HCCP) would be perceptible in the sight paths from the Denah 
Natio~l Park and Preserve (DNPP) Visitor Access Center 

Emission source 

North sight parh South sight path 

PLWVE I PLWVE II PLWVE I PLWVE II 

HCCP 2 I 2 5 

Vnlt No. I 5 3 5 I 

Unit No. I plus HCCP ‘ 8 4 13 7 

’ Based on modcling the NO, embsions from both sources r&a than sm&g ihe pravioas two lines (the 
coI.nmns do not add up bemuse the modeIia~ vos pqfomd se~m&I~ for rack emustoe seered and ahr coe,bu,e&,n of 
the iwo emission sources). 

DNPP of a visible NO2 plume fmm Unit No. I, effects p&&ted by PLWVE II (like those of 

PL WVE I) are expected to be greater than actual effects. 
As with PLWVE I, the resultsfmm PLWVE II ituhcate that there would be no hours when an 

observer located in the DNPP Northeast Unit would perceive a plume from the HCCP alone, Unit No. I 
alone, or during the simultaneous operation of the two units. Also llke PLWVE I, the visual effects of 

particles in the HCCP plume were considered in PL WVE II moaM.lng. The results of a sensltivhy 

analysis indicated that changes in particle concentmtlon had lh& effect on the number of hours of 

pre&ted vlsuaI impact wlthin DNPP. In summary, the ressrlts obutlned using PL WVE II are very 

sbnihu to those using PLWVE I. 

As &cussed above, the NPS also expressed concern regoniing other aspects of DOE’s vislbllhy 
m&Ming. In response, a workshop was held in Washington, D.C., on September 22.1993, that tncluded 
representatives of AIDEA, DOE, EPA, and NPS. The participants at the workshop agreed that the 
PLWVE I mo&l, as modljied by DDE, pmvtded a reasonable toolforpredicung the vlsi.bl& lmpacts 

of the HCCP, although some participants expressed preferences for model assumptions werent fmm 
those used in DOE’s modi&ations. There also was general agreement that results obtainedfrom the 

visibiUty modelhg we very uncertain because of the uncertainties inherent in the nw&ls and because 

of uncertainties associated with the assumptions usedfor the input andoutputpammeters. As a 
consequence of these uncertalntles, the NPS and EPA believed that the results should err on the side of 

conservatism (form an upper bound of expected results). Speciificall the NPS and EPA preferred to 
use a perceptibility threshold for a visible plume corresponding to that which is pmvkled in EPA 
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guiaWines for typical regulatory applications (a burden of 69 ppbvhm) or an even more stringent 

threshold In response to these concerns, an anaIysis was performed to evaiuate the sensitiviry of 

visibihtv nuuiehng ta the value usedfor the perceptibility threshold (Sonoma TechnoIagv, Inc. 1993~). 

Also at the workshop, severaiparticpants expressed concern that visitors at the DNPP Visitar 
Access Center viewing the scenery beyond the DNPP boundary wouldsee a perceptible plume (viubiiity 
rnodeling in the public dnqft EIS and this final EIS terminated the north and south sightpuths fmm the 

Visitor Access Center at the DNPP boundary). A discussion at the worhshop revealed that EPA has not 

yet established a formai policy deaiing with sight paths for regulatory appkations, but NPS and EPA 

favored extending the sight paths as part off&i disckure for NEPA appkadons. Tkrefore, in 

response fo the request at tk worhshop, the an&is also assessed the sensitivity of the tnodehng to 

extending the sight paths beyond the DNPP boundary 

Table 43.6 presents the rest& of tk set&iv@ analysis. Thej3rst column for each sight path 
andfor the t&M, denoted as the WOE case,” gives the results as presented in Tab.& 43.4. Tk second 
colamn indicates how the rest& change by extending tk sightpath, whiie tk third cobunn shows how 

tk resuits change by using 69 ppbvhm rather than 150 ppbvhm for tk percept&Ii@ threshoU 

Finaily, tk fourth coiumn indicates tk results of using both the extendsd sight path and the 

69 ppbvhm dtresha~ Tk nunking is more sensitive to changing the perceptibUi@ threshobi than 

extending the sight paths, as indicated by a greater increase fmm the DOE case in tk number of hours 

in the third cokmn tkn in the second column Tk modeiing is extremely sensitive to changing both 

pammeters simul~ously, as indicated by the greatest increase in tk number of hours in the fourth 

column. The north sight path is mare sensitive than the south sightpath. 
DOE believes that the “DOE case” is the mast appmpriate approach because tk results most 

nearly match nwnitoting and actuai observation experience of tk existing Unit No. 1. As mentioned 
previously, tin&apse cameras and human observers have not detected any plumes from Unit No. 1. 

Using assumptions which extend the sight path or lower the percepdbiIi@ thresh&i increases the 

predicted number of hours for a visible plume beyond credible levels. The results of changing both 

parameters simultaneously are panicuhuiy beyond crea?bIe estimates ksed on the actuai experience 

with Unit No. 1: the results predict that a plume fmm Unit No. 1 would be perceptible during a totai of 
I45 h per year, which is 3% of the approximateiy 4380 h of daytime, and 39% of the 372 h in which the 

wind direction and speed would allow transport of a potentudlly percept& plume to the Vtsitor Access 
Center. Therefore, DOE be&eves that the results presentedprevbutsiy (Tabie 4.3.4) form reasonabie 
estimates of the number of hours that a plume from the HCCP alone and in combination with Unit 
No. 1 may be perceptibk 

NPS and EPA Views. iThis se&n was provided by NPS in consuitatSon with EPA.] NPS and 

EPA recogntze that there are scienfific uncertain&s regarding plume modektg and interpretation of 
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results, but disagree wlth the assumption made by DOE for DOE’s case of a perception threshokl of 

150 ppbvkm Ajter reviewing the sensltlvlty results, the NPS and EPA still belleve that the perceptibility 

threshold of 69 ppbvkm is more appropriate, and have recommended that it be used to prerhct the 

vlsibill@ impacts for the project They point out that FPA’s stat&& regulatory gul&nce recommends 

itfor assessing impact to the “EasuaP~ observer ln the&b& and contend that a more discerning 

observer can detect vlslbilbjlity changes even at much lower thresholds. NPS o.ho has bulltoted that, in 

their opinion, the stuoYes DOE used to support sehxtlon of a 150 ppbvbm threshold have been shown ln 

the technical llterature to be ln error (van &r Wiklt and Waatts 1983). 

Consistent with EPA modZing guidance, the NPS and EPA remain opposed to trying to correlate 

the monitored and DOE mod&d results. Attemptlng correhadon analyses is espceially suspect in this 

circumstance, because the modeled year and the monitored period are not the same. Furthermore, 

neither period was of st@icl.ent dtuatlon to capture a reptesentauve range of meteorological condluons. 

In a&l&n, NPS has in&ated that based on past experience, photogmphk mon&rlng alone has not 

always been rellabk for derecdng plumes. There could well be subtle vlslblllty lmpairment &tee&d by 

human observers that would not be detected by camera monitoring systems due to hts@7&ntjilm 

resohtdon and sensitlvl@. Furthermore, llmltedphotographlc monltoring cannot document all views at 

au times. 

Finally, NPS has expressed concern about the limited number of viewer kxatlons used in the 
DOE modellng. DOE bases many of lts conclusions on observations at the DNPP Visitor Access Center. 

NPS views lts responsibility as protecting the visual experletue of all vlslsors to the parkfmm all 
access& vlewlng locatlons. At a mlnlmum, the desctiption of the vlslblllty impacts from HCCP should 

rottune& lncltabr the modeling performed to predict lmpach vlslble from an observer location in the 

Northeast “Fger’ of the park 

Memorandum of Agreement. In recognldon of NPS and EPA concerns and the range of 

possible actual visual impacts fmm the operating facilities, a Memorandum of Agreement (Appendix I) 

has been signed by AIDEA. GVEA, DGI, and DOE (see Sect. Z.I.32) which provides for several actions 
designed to mlnlmiz effects on DNPP resulting fmm the constructi?m and operadon of the HCCP (see 

Sect 54.6). The terms of the Memorandum of Agreement establish a blndlng requhement that the 
operator of Iiealy Unit No. 1 would reduce that facll&v’s total annual allowable em&ions of SOs and 

NO, through the use of retrofl technologies, to levels which are approximately 25% and 50% lower 
than exlstlng emission levels, respectively. The bfemomndum of Agreement also contains pmvisions for 

a ceiung on total site emlsshms, resulttng in a levelfor both faclllties comparable to the existing Unit 
No. 1 emissions from the she. If one or both of the facglties is shown to generate an NOs or other 
pollutant plume or a sulfalr or other pollutant haze wlthln DNPP dwing the course of their operatlon, 
the Memorandum of Agreement provldesfor the lmmedlate lmplementatton of admlnlstrauve contmh 
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s&icier~ to reduce combined site emlsslons to levels comparable to those for the existing Unit No. 1. 

The effect of the la&r provision is to ensure that alrpolluinnts reaching DNPP would nol conbibuk fo 

the formation of percepdble visual impacts within the Ckzss I area, and thai any such lmpac& would be 

rapidly midgated through reduced sire emissions. In &&ion, the Memorandum of Agreement has a 
pmvision which allows the NPS to re-open the provisions of the Memorandum of Agreement in the 

event thatfrequent vislbi& impacts within DNPP cannot be contained by aakdnlstralive con@01 

a&m and require other, more @innative, actions on the part of the facl&v operator. The terms of the 

Memorandum of Agreement would be included within the permlt to operate for the faclllIles and the 
applicable lmplementallon plan under the Clean Air Acl, and would be enforceable by the State of 

Alaska, EPA, and cl&ens. DOE believes that, in spite of the uncertainty inherent ln computer modeling 

of visibility impacts, any vi.slbiUy effects of the HCCP alone and ln combination with Unll No. I would 
be mbSgated by the terms of the Memorandum of Agreement. The NPS concurs wiih this conclusion. 

4.3.2.4 Regional Haze 

As discussed in Sect. 3.2.4.2, regional haze is a reduction in visibility associated with air masses 
containing pollutants from emitting sources that have mixed in the atmosphere so that distinct plumes 
from the emissions are not visible. Secondary particulate species (i.e., those formed in the atmosphere 
from emitted gases) such as sulfate (SO4’ ) and nitratk (NQ- ) appear to be the major contributors to 
regional haze. Primary particulate species (Le., those a?recdy emitted into the atmosphere), such as dust, 

sea salt, andjly ash fmm power plants, do not appear to be major consideraUons since they are present 
in such low concentmtlons ln the prlsllne aimosphere of Alaska 

As with the plume vlslbillty analysis, there were elements of the haze annlysls on which DOE, 

NPS, and EPA reached consensus, but they still disagree on other issues (primarily involving modellng 
assumptins). As discussed below, aa?iltional an&es were performed to test he sensiti@v of the mo&l 

to varying assumptions. NPS and EPA views are presented separately, as was done for plume visibility. 

However, DOE believes that, as in the case of potendal plume lmpacfs, u&Went s@ps have been taken 
in the Memorandum of Agreement fo protect against actual haze impacts from the HCCP, and thal the 

modeling a%agreemeats are kugely amdemlc. 

DOE Approach. Analyses of atmosphek chemlsby reactions expected ln pristine areas and the 
mode&g of haze caused by pa&&ate scattering have indicated that HCCP en&inns would rarely 
make a percept& conaibwion to any potentkl reglonal haze phenomenon in DNPP (So~ma 

Techno@y, Inc. 1992a, 1993b). Studies have lnakoted that rhe long-range Wansport of su@r species 
from Eurasia i.~ an important source of existing Arctic regional haz (Shuw 1991; Soroos 1992; 
Bodkine and Dulion 1993). The HCCP could contribute to regional haze in the summer but, ln DOE’s 
oplnlon, it would be an unusual event because Ihe air typicouy is well dispersed in the summer. DOE 
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believes it is unlikely to do so in lhe winter, because all of lhe ckmlcal reaclions discussed below occur 

slowly in the winter. 
In order to form a hazy air mass consisiing of seconaiuy partic~s in the region, at least one of 

the following two cot&ions is necessary: (1) s@icierrr tbne, e&her thmugh calm winds or long 

transport distances to form secondary particles (homogeneous oxi&don), or (2) cloud presence and 

sbonger oxidant concentrations [e.g., ozone (03,) or hydrogen peroxide (HsOd] in the atmosphere to 
allow conversion of emissions fo secondary particles in a shorter residence dme (ktemgeneous 

ox-l&don). Furtkrmore, winds are seldom calm in the Healy area; no average hourly calms were 
documented at the Healy Monitoring Station or Park Monitoring Station during the 1Zmonth period from 
September 19% thmugh August 1991. Wiids am predominantly from the south-southeast with a 
secondary prevalence of winds from the northwest, reflecting the influence of the Nenana River Valley in 
channeling the winds (see Fig. 33.1). Wind directions very seldom alternate between upvalley and 
down-valleyf7ows on a time scale of less than S-12 h. Tk tbne avalhab~for chemicaZmacs&ms in the 

Healy area was estimated by using a computer model to track HCCP emissions for every hour during a 
I-year period (September 1990 to August 1991) (ENSR Consulting and Engineering 1992; So~ma 

Technology, Inc. 19926. If was found that there were only a few occasions wish at least a 24-h period 
a&ring which the simulniedpuffs of emissions remained within a 30-m& by 30-m& area surrounding 

tk proposed HCCP. These occasions occurred in December 1990 and January 1991. 

When emissions from a coaL.tiredpowerpbmf contribute to regional haze, fk grea&st 

contribution is believed to be caused by su&te pardcles which are formed by o-n of tk SOs 

emissions. The reactions &at form su&te require sunlighl and water vapor or they require liquid waler 

in clouds combined with HsOs (which is formed by the same reacdons that fonn photockmical smog). 

These are ail in very short supply during tk Alaska winters, when the longer pbune residence times are 

more llkely to occur. As a consequence, it is expected lhal the rate of conversion of SOs to su&te is very 
small in the Healy area in the winter. Tk mte of these re&ions is also reduced in the summer by the 

clean abnospkric conditions. 
HCCP emissions are not expected to conQib#e appreciably lo regional haze via the formation of 

niirate patticles. Tk NO, emitted by coat-$red power phnts is primarily in tk form of nitric oxide 

(NO), an invisible gas. NO is oxidized in the atmospkre to form NOs, a re&iYsh-brown gas, by tk 0s 
in the ambient air. NO2 is tkn ox#ized by the hy&oxyl maYcal (HO) to form n&c acid (HNOs), an 

invisible gas. Wkn the atmospkre con&ins syffiient ommonia (NHs) gas, HNO3 will react with NHs 
to form ammonium n&ate (NHJVOs) particles, which can contribute to haze. However, it is unlikely 
that NH&O, particles woubi form fmm the HCCP emissions because the necesyyy concentrations of 
NH, are unlikely to be present Tk reacdons that ox&e NO, to HNOs also oxidize SOs lo su@ric 

acid (HsSO,), which then reacts irreversibly with NHs to form ammonium bisulfare (NHeIiSOe) and 
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ammonium m&&e [(NH&Sod] particles. NIieNOs particles will notform unless there ls more than 

enough NHs to neutral&e all of the su&Ue (the SO4 in HsSO4). Measurements conducted dwing 

Febnuuy and June in a powerplantplume in northern Alberta revealed that the w&ate present ln the 

plume rrpicanr was notfully neutmllzed (Lasis et aL 1978). Similar results have been observed at other 

sources that are well removedfmm agriculsiual and urban sources of NH3 (Richards, Bbsnchard, and 

Blumenthal 1991). Tkrefore, lt ls expected that any NH3 in the HCCP em&ions would be consumed 

by lk HsSOe formedfrom SO2 emlsslons, and duzi insuffilenl NHs would remain to form NHYO, 

p&kkS. 
The NPS and EPA have expressed concern regarding tk HCCP’s potintlal to eonbibute to 

regional haze ln DNPP. On May 5,1993, a workshop was kbl in Sealde, Washington, with 

representatives from the NPS, EPA, and rk projecrpardcipant to discuss and altempt to reach 
agreement on methoa%@les to assess regional haze. Although a consensus was not reackd on all 

issues, a supplemental analysis was petformedfollowing tk workshop fo address concerns related lo 

regional haze in DNPP (Sonoma Technology, Inc., 1993b). 

The analysis was performed for two areas ln DNPP: one south of the DNPP Visitor Access 

Cen&r and the other in the northeast corner of DNPP west of tk HCCP proposed sire. Much of the 

ferroin in these areas has eleva&ms in excess of 3,OOOft msL Plunre mat&& are not transported to 
such high elevations under she limited-miring condldons associated wish the forma&m of regional 

haze. Otherporiions of these areas are in corners of DNPP or canyons where sight paths are llmlted to 

a length of on& afew miles. Tk resuk of the analyses presented below show that the m&ate 
concentrafions formedfrom tk HCCP ernisslons are not high enough fo cause percepfible effects ln 

short sight paths. Sulfate formatlon calculations were performedfor the remaining areas, which are 

imilcated ln Fig. 4.3.3. The areas north of the Visitor Access Center and near the locailon of the plume 

observer in tk Northeast Unii were not included because the visual effects were addressed separately by 

the pbune visibility moa%lbsg thaz evalua&d #se HCCP’s potenllal to produce a perceptible &tit 

plume (Sect. 432.3). Visual effects in more distant pardons of DNPP would be extremely unlikely 
because HCCP emlsslons would be partially blockdfmm lmssage by ihe mountainous terrain and 

diluted wlth distance. 

DOE believes thatperceptik regional haze in tk Stampede Valley beiween tk “nortkast 
finger” and the main bo& of DNPP, which is a Class II area, could it be perceived from DNPP 
because the sight paths would general& be pe~etuiicular to the direction of transport of the plume 
malerials. Tkrefore, tk portion of the sight path within the plume would genera& be less than 1 mile 
in length, which is too shortfor the amounts of s&fate that could be formed that close to tk source to 

cause perceptible effects. 
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Because the two areas included in the analysis are Iocated only 8 to 24 miles from the HCCP 

proposed site, the methodology used was not chamcteristlc of most regional haze analyses. Instead, the 

modeling approach used SOa concenlroilon profIles lhat lyplcally are used to slmuhate the effecti of 

aWnct plumes. The ISC2 a& &per&n model was used to predict SOs contentradons in the !wo areat 

(see Sect. 4.122 for a dlscusslon of tk model). Concentranbns were estimatedat ground level and 

SOOftabove ground kvelfor each of the receptors (modeled locations). AUhough terrain elevations 

were not used in the mo&Ung, tire lopography of the area was accountedfor by exanbdng only those 
lomUons in which it WOW be possible to have sight paths greater than 6 to 9 miks. Modellng was 

performedfor 6-h time periods to predict maximum SO2 contentradons associated with s&gnant 

conditions. The percentage conversion of SO2 to sdfate required to increase tie Ught extinctin 

coefficient of the atmosphere by 20% were calculated These percentige conversion d&s were then 

compared with the amount of conversion that might occur to determine tk number of Ume periods with 

perceptlbk haze. 

For the homogeneous conversion of SOs to su&te, which takes place during tk daytime in 

cloud-free air, the analysis assumed a 20% change in buI (the light extinct&n coemlent) would be 
required to perceive regional hnze. The anulysls also assumed homogeneous oxl&tlon rates of SOs to 
su&te of O.l%lhrfmm December through February, OJ%lhr in March and November, O.S%lhr in 

Apt-U and OcMer, and I%fhr &uing the rental&r of the year 

DOE believes that the analysis assumed viewing condZons representative of maximum lmpach. 
The assumed sight path kngih was 9.4 mlks, which ls tk kngtV# most sensldve to regional haze. For 

both the sight paths a! ground level and SOOfl above ground level, lt was assumed that both an observer 

and a terrain background were present at each end of the 9.4 mile sight path conraining the m&mum 

SOs concentradon during each time period a! the proper kight above ground level There was no case 

during the year slmubated that the homogeneous oxldadon of SO2 would cause the su&te 
concentration to exceed the perceptin threshold 

St&ate concen@@ons high enough to exceed fk thresholdfor visual effects co&i occasionally 
be produced by the heterogeneous reactions that occur only in clouds, and then only during the warm 

months when the necessary HsOs could be present. To produce percepdbk effects, it would be 

necessag for (1) the emissions to be entrained ln cloua5 containing s@iclent quanlllles of HsOs, 

(2) the clouds to evaporate to reveal the resulting surfat, (3) tk emissions to be wansported to DNPP 
without much dilution, and (4) an observer to view the resuldng sulfate haze appmxlmateb ln line with 

tk phune cenlerline. DOE believes that the probobilify of tk slmuhianeous occurrence of all tkse 
condllions is low. If was assumed thal these conditions were sati@ed ln 10% of tk (I-hour Ume periods 
during which 30% conversion of SO, to s&fate would cause a 20% increase in the background light 
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exdnction in a 9.4~mile-long sight path in the areas shown in Fig. 4.33. DOE believes thal this is an 

upper limit to the number of cases that miihl actuaIly occur. 

Tabk 4.3.7presents the e&mated number of events per year that ktemgeneous ox&don of SO2 

could cause a #fate concentration greater than or equal to the threshold for visual effecti. Tk effecti 
fmm the HCCP during the &monstmtion were predicted to be negligibk and therefore are not 

presented in she tabk; instead, tk results using the higkr level of emissions corresponding to tk 
HCCP permitted case are presented (see Sect 53 for a discussion of the HCCP pemdtted case). Tk 

resti presented in ihe tabk for elevations al ground level and SOOft above ground level should it be 

summed because in most cases the threshold is excee&d at both kightr during the same event. 

However, it is appmptate to sum the events for the two mo&kd areas to obtain an estimate of the total 

number of even& being predicted Based on the 30% conversion of SO2 to su@.te, the ana&sls predicts 

that haze would be percepdbk a total of about once per year for the HCCP abnse. For Unit No. 1 
emissions alone, haze would be perceptible a total of three times per year: twice per year in the area to 

tk south of the DNPP Visitor Access Cenfer and once per year in tk ~rtheast comer of DNPP west of 

tk HCCP proposed site. During the simultaneous operation of the HCCP and Unit No. 1, haze is 

p&ted a tohal of four dmes per year: twice in the area to the south of the DNPP Visitor Access 

Center and twize per year in tk northeast corner of DNPP. Thus, a&i&g HCCP emissions (even at the 
petmined level) to those fmm Unit No. 1 increased ti eslimate by only one event per year. 

Table 4.3.7. Esdmated number of eve& per year that ktemgeneous oxi&don of SO2 could 
cause a sUyate coaceawatlon greater than or equal to tk thresholdfor visual t#ec& 

MmteIed Ifeighf 
area crgl HCCP (permitted case) Unit No. 1 

HCCP anti 
Unit No. r 

s0a.a surface 0 2 2 

s0u.a S@JP db 2 2 

Northeast .Wf- 0 1 1 

Northeast soon .db I 2 

‘Eased ml mcddblg u* so, .aflvr bolb ‘Oulr8, mcb8rlbaJl runA **‘“s”hsJivu,bepmiaua.bunN. 
‘I,,dU .I .wmi rodd OCCII occuiouIIy, bw m o,nprry of less sham mcep~ry. 

At the workshop held in Washington, D.C., on Septembertt, 1993, representalives of EPA and 

NPS again expressed concern regarding tk assumptions used in the suppkmental regional haze 
analysis. Tkse participants fell thal a 10% change in b& (natkr than the 20% change assumed in the 
analysis) would be su,!jWent to perceive regional haze formed during homogeneous oxid&& of SOs. 
Furthermore, they believed that homogeneous oxidasion rates of SO2 to @ii should be greater than 
assumed in tk analysis: they expressed tk view that rates of 1.4%lhrfrom Ociober through March and 
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13%lhrfrom April through September were more appropriate. In add&n, tky noted that the 

background aerosols are it as hygroscopic as assumed by DOE’s an&is. EPA and NPS stared that 

DOE’s assumptions about the hygroscopic nature of the background aerosols would tend to 
undereslimate regional haze formaiioa In response to a request made a! she workshop, I! WM agreed 

that an analysis would be performed to assess the sensitiviiy of the modeling to varying asswnptions. 
The background clarity of the air assumed in DOE’s analyses was much greater than the clarity 

of ihe air as measured by the National Weather Service visibili~ observer in the Iiealy area 

Consequently, the sensiiivi@ of varying the assumpdons about the hygmscopicify of the background 

aerosols was not analyzedfurther. 

Tabk 4.3.8 presents the results of DOE’s sensilivi@ analysis. The first column gives the VOE 

case” as evalua&d in the suppkmental regional haze analysis for the HCCP (permit&d case), Unit 
No. 1, and simuItaneous operation of the two units. Tk second column indica&s how tk results 

change by conside&g a 18% change in bti as the thresholdforpercepiion. The third column shows 
how the resuk change by using the higkr oxidation raies. Finally, the fourth column indicates the 

results of changing both assumptions simukneously. For the HCCP permitted case, the results are not 

very sensitive to the change in assumptions: no regional haze was predicted under any of the 

assumptions except for six events predicted in the ~rtheast area at 500 ft above gmund kvel ajter 

changing both assumptions simukneously. For Unit No. 1, tk results are mom sensitive; they increase 

from the DOE case offour events per year for both areas (two events for tk souih area and iwo events 

for the nortkast area) to 71 events per year for both areas (38 events for tk south area and 33 events 

for the nortkatt area) a&r changing both assumptions. Simikuly, for tk simukneous operation of 
tk two units, tk predictions increase from the DOE case of ten events per year for both areas (two 
events for the south area and eight events for tk northeast area) to 85 events per yearfor both areas 

(44 events for the south area and 41 events for the northeast area) a&r changing both assumptions. 

At tk work&p on September 22,15’93, some par&&ants ret&n&d concern regar&g tk 

assumption of using a 38% to&l conversion of SO2 to sulf& during kferogeneous oxidadon. In 

response to this concern, a sensiiivi~ analysis was performed using a total conversion of 50%. 

Tabk 4.33 presents side-by-side results of using 50% vs 38% conversion. The resuk indicate a very 
slight increase in the pre&ted number of even& per year by assuming 58% total conversion. Based on 
the higher 50% conversion, the analysis predicts that haze would be perceptibk a total of aboui once 
per year for the HCCP alone. For Unit No. 1 emissions alone, haze woubi be perceptibk a rOtal of about 
five limes per year. During the simukneous operation of the HCCP and Unit No. 1, haze is pre&ted a 
total of six times per year. Thus, as wish the 30% conversion rest&, adding HCCP emissions (even at 

the permitted level) to those from Unit No. 1 increased the estimate by or& one event per year. 
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Tobk 4.3.9. Sensitivity analysis of the number of events per year that heterogeneous oxidation of SO2 is 
predicted to cause a sttlfate concentrauon greater than or equal to the thresholdfor visual effects 

HCCP en4 
HCCP (permitted case) Unit No. 1 Unit No. 1’ 

Modeled Height 
orra a@ so%b 305&b SO%b 3O%b 5Wbb 3od 

SOUth surface 0 0 3 2 4 2 

soada sooft cr <Ic 3 2 4 2 

Northcarl srufau 0 0 2 1 2 1 

Narthearf sooft d d 2 1 2 2 

%.wd on moddIng ,hr SO2 mksknr fmn both ,ources mtJur #hm rwnmin g Ihe muI#s froal the pn*iour co,unnr. 
+brassnmdprcnk,b-eofSO,~~ oxidird~ sulfaewilcin cbudr.udtben “posrdlo view when the clo,,ds r,.,poma. 
%dka,e, a” me,,, vodd occur acc&d~, byI on (I fmqmency of krr h.m one= pryar. 

NPS and EPA Views. phis section was provided by NPS in consultiadon with EPA.] The NPS 

and EPA concur with tk air dispersion model selected to conduct the screening analysis to estimate the 

combined HCCP and Unit No. 1 contribution to regional haze; it shoubiprovide a reasonable 
first-order approximafion. However, as with plume modeling, an invesdgator can excercise 

considembk ladtu& regarding mo&ling assumptions and interpretation that can kad m widely 

meting results. For these reasons the NPS and EPA askd that representadve Uterature values of 

input parameters be used to provide a range of values for the possible impacts of this project. The 

preceding discussion provides model&g results for a range of percepubi& threshobis and homogenotts 

oxidation rates using the currently accepted 10% extinction perceptibiU@ threshold Also, no analysis is 

providedfor other accepted values for the level of the solubUUy of tk bachground aerosol (a critical 

factorfordetennining the relauve impact of HCCP). These aaditional analyses, if conducted, would 

indicau a greater number of hours for which perceptibk impacts would be possibk. 
Simihuly, as with the plume moaWng analysts, the NPS and EPA assert that the geogmphical 

domoin for which the regional haze analysis is presented is too smalb Tabulations shotthi have inclttded 

all 15km sight paths in the purk that exceeded the perception threshold Proximity of the source to the 

parh boutuhuy does not prevent high m&s of s&f&e formathut due to aqueous phase ckmisuy that 
can rapidly occur in clouds even in a aWake as short as 4 hm, or long transport times due to 
meandering phones. Also, the area that separates the northeast portion of DNPP from tk southern 
portion should not have ken omkedfrom the analysis. Observers located in ettkr of these portions of 

DNPP could have tkir view affected by pollutants in the intervening orea 

Conclusion. After extensive coordinadbn and consultution wtth NPS, DOE believes that the 
regional haze analysis presented herein is both reasonable and conservadve for the reasons previously 
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described. Regional haze has been defecfed at DNPP, but that haze has not been a#ibuted to any 
pan&t&r source, due to Ute limitadons of the monitoring dkta. AU analyses of regional haze &t&ate 

that the frequency of occurrence from the combined emissions of the proposed HCCP and the e.xi.&ng 

Unit No. 1 wouki only be slightly greater than the! fmm Unit No. 1 alone. However, any conclusion 
must recognize the praeticd &n&ions of modeUngfor regional haze at the HCCP site. For this 

reason, the Memomndum of Agreementfor mitigating the effects of Unit No. 1 (see Sect. 2.132) 

provides for the fmher reduction of emissions if haze conditions resull. 

4.3.3 Surface Water Resources 
Negligible impacts to surface water resources in DNPP are expected as a cnnsequence of HCCP 

wnstruction and operation. As discussed in Sect 4.1.3.2, a small increase. in acidic deposition resulting 
from HCCP Sq and NOx emissions should not cause. a measurable change in the pH of regional surface 
waters because their natural pH levels are generally 7.0 or higher and their buffering capacities are high. 

4.3.4 Groundwater Resources 
No impacts to groundwater resources in DNPP are expected as a consequence of HCCP 

construction and operation. 

4.3.5 Ecological Resources 
Effects of pollutant gases from the HCCP on vegetation in DNPP would be minimal because 

predicted maximum Sq and NOa concentrations in DNPP are much lower than predicted maximmn 
ambient concentrations and well below levels that am known to be toxic to plants. Shnilarly. major 
effects am not expected from deposition of emitted particles and acid deposition as a result of St&, and 
NO, emissions (see Sect. 4.1.5.1 and Sect. 4.3.2.2). ‘lhe USGS/NPS study of element concentrationa in 
Uchem, mosses, and surface soil found that elemental concermations dropped to effective background 
levels about 6 km from Unit No. 1 and other sourcea in the Healy area (Crock et aL 1992). This result 
suggests that the DNPP has not been greatly exposed to emissions from Unit No. 1. ‘lhis result includes 
sulfur, which suggests that DNPP has not been exposed to substantial amounts of Sq or acid deposition 
from Unit No. 1. Because sulfur tends to be retained by terrestrial ecosystems, sulfur concentrations in 
vegetation and the upper layer of the soil have proved to be sensitive indicators of exposum to 
atmospheric sulfur in other studies @gal and Suter 1987). Measurem ems of wet deposition in DNPP 
indicate that even with the existing Healy Unit No. 1 in operation, acid deposition is not a problem. 
Monthly mean pH values fluctuate between 5 and 6.5, which is typical of relatively clean areas in the 
western United States (NADP/NTN Coordination Office 1989). However, some precipitation events have 
pH levels as low as 3.9 (NADP/NTN Coordination Office 1990). these precipitation pH levels are 
typical of background sites (Sisterson et al. 1990). The acidity in low-pH precipitation at background 
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sites is atibuted to organic acids and naturally derived sulfate (Sisterson et al. 1990). Therefore, 
emissions from Unit No. 1 are not necessarily the cause or even a major contributor to low-pH 
precipitation events in DNPP. Stuak of stream water chemistry in DNPP have found alkakte pH 

v&s and high ionic concentradons resulting in well-byffered headwaters, contrary to other alpine 

areas (Stottlemyer 1992; Stottlemyer andhlcL.oone 1990). These results indicate that s@eams in DNPP 

are not currently affected by acidic deposition and are not suscepdbk to effects of acid or heavy metnl 

&position (Stottkmyer andMcLoone 1990). No other impacts to ecological resources in DNPP are 
expected as a consequence of HCCP construction and operation. 

4.3.6 Floodplains and Wetlands 
No impacts to floodplains and wetlands in DNPP are expected as a ccmequence of HCCP 

wnstmction and operation. 

4.3.7 Prehistoric and Historic Resources 
No impacts to prehistoric and historic resources in DNPP are expected as a consequence of HCCP 

construction and operation. 

4.3.6 Socioeconomics 
No impacts to socioeconomic resources (beyond impacts discussed in Sect. 4.1.8) am expected as a 

consequence of HCCP construction and operation. 

4.3.9 Noise 
No noise from HCCP wnshuction and operation would be heard within DNPP. 

4.3.10 Waste Management 
No impacts to resources in DNPP are expected as a consequence of waste disposal at the 

community landfill during HCCP construction and at the UCM Poker Plats mine during HCCP operation. 

4.3.11 Electromagnetic Fields 
Because the HCCP would use existing transmission lines that do not cross into DNPP, no 

electromagnetic effects would occur. 

4.3.12 Worker Health and Safety 
Worker health and safety issues in DNPP would not be affected by HCCP construction and 

operation. 



Final: December 19931 

4.3.13 Concerns of the National Park Service 
The U.S. Deportment of the Interior’s (Dal’s) NPS, a cooperating agency by virtue of its role as 

an FLM for DNPP, expressed a number of concerns about potential impacts on DNPP resoarces 

resting from HCCP emissions that would be genem!ed only 4 miles fTom the border of DNPP. These 
concerns were related to: (1) ambient ah quality. (2) acidic deposition, (3) visibiity, (4) surface water 
mources, (5) ecological resources. (6) aquatic resources, (7) ice fog, (8) regional haze, and (9) global 
&mate change. Letter No. 76 in VoIume II of the EIS contains a cotnpIete discussion of NPS concerns. 
As a rests& of negotiations by DOUNPS, DGE, AlDEA, and GVEA, a Memomndam of Agreement 

(Appends I) was signed by alIfotupartSes on November 9,1993; consequently, DOUNPS has agreed lo 

support release of thejinai EIS and wihimw its objections fo the pmject (see Sect 5.4.6for a 

discuss~n of tie agreeownt). 

4.4 MITIGATION MEASURES 

In add&on to the rebvfl of HeaIy Unit No. 1 agreed to ander the Memomndwn of Agreement 
dkwssed in Sect 5.4.6, mitigation measures have been developed by AIDEA for the proposed HCCP to 
minimixe potential environmental impacts associated with the wnstruction and operation of the facilities. 
Many of the mitigation measures are related to socioeconomic issues. AIDEA has agreed to alleviate 
socioeconomic impacts, primarily by providing a camp for wnsn-ucdon workem. In addition, AIDEA 
would provide medical services for construction workers and trained fire-fighting personnel during the 
con.slnmtion period with sufficient equipment and supplies to protect the HCCP site and the work force in 
the construction camp. These measurea are expected to minimixe related short-tear socioeconomic 
impacts to the Healy area. Subsequently, the Healy area would have time to plan for and integrate most 
long-term effects into the wmmunity. 

Another major mitigation measure is the immlladon of a cross connection between the HCCP and 
Healy Unit No. 1 circulating-water discharges. This measure would allow part of the HCCP circulating 
water to discharge. to the Unit No. 1 outfall during times when Unit No. 1 is shut down in the winter, thus 
keeping the intake pond free of ice. The cmss connection would minhnixe cold shock to fish by allowing 
discharge to hoti outfaUs when one of the units is shut down. In addition, the cross wnnection would 
provide the flexibility to route the Healy Unit No. 1 circulating water through the HCCP outfall, if 
necessary, during the smmner to ensure that temperatures in the Nenana River would not exceed the 
ADEC regulation of 554°F for maximum water temperature at the mixing zone. 

Table 4.4.1 lists the mitigation measures that AIDEA would provide during the construction and 
operation of the HCCP (with a cross-reference to their citation in the text). 
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Table 4.4.1. Mitigation measures to be provided during construction and 
operation of the Healy Clean Coal Project (HCCP) 

sectioo Page MeasUre 

4.1.2.1 4-3 
4.2.2 465 

4.1.3.1 4-13 

Use sprinkler bucks. as needed, during construction to spray 
roads and construction areas to mini&e fugitive dust. 

Implement standard erosion control measures, such as straw 
barriers, diversion trenches, and riprap to minimize sediment 
haosport dnring construction. 

4.1.3.2 4-14 Install a cross connection between the HCCP and Healy Unit 
No. 1 circulating-water discharges to regulate temperature in 
the mixing zone of the Nenana River and minim& cold shock 
to fish. 

4.1.8 440 

4.1.8.5 4-51 

4.1.8.5 4-51 

Provide a wnshuction camp to minimise socioeconomic 
impacts associated with constrwtion workers. 

Provide trained fire-fighting personnel during the constroction 
period with &qoate equipment and supplies to protect the 
HCCP site and the work force in the construction camp. 

Provide medical services for workers during the wnstruction of 
the HCCP. Specif&ly, a Wained emergency medical 
tecboieiao would be on staff during the major wnstroction 
perid Arrangements for helicopter medivac services out of 
Fairbanks would be. made for life-threatening cases. 

4.1.9.2 4-59 J.nsIaU a silencer for the intake of the forced-draft fan to lower 
noise levels. 
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Following the completion of the l-year HCCP demonstration in 1997, commercial operation of the 
HCCP is anticipated in 1998. Three scenarios are reasrmably foreseeable outcomes of the demonstration: 
(1) a successful demonstration followed by continuation of the project at approximately the same power 
level using the same technologies (the demonstration case discussed in Sect 4); (2) a demonstration that 
fails to meet project objectives for air emissions, but attains permitted levels for ah emissions, is 
otherwise successful, and continues in operation at permitted levels (the permitted case); and (3) an 
unsuccessful demonstration followed by conversion of the HCCP facility to a coal-fired power plant using 
best available control technology, including low-NO, burners to burn pllverized coal and dry scrubbers 
utilizing lie for flue gas desuhinization (the HCCP retrofit case). Several site-specific comparisons of 
scenarios are given using the proposed site. Similar comparisons for the alternative site am not included 
because the comparisons would add little to the discussion. 

Exceptfor Sect. 5.4, the analyses in this section that inchtde Healy Unit No. I characterize the 

unmttigated impacts of Vntt No. I prior to its planned retrojU discussed in Sect. 2.1.3d. The analyses 
that include the rettojittad Unit No. 1 arepresented in Sect. 54.6. Those anatyses indicate that impacts 
associated with atr quaI&, visibili& and regional haze would decrease following the Untt No. 1 retrofit, 
while changes in bnpacts to other resources would be minunal. Thercfore, the analyses presented prior 
to Sect 5.4 would overstate the impacts on air quality and vtstbility during the simuhaneous operation 

of the HCCP and the retrofitted Unit No. 1. 

5.1 DEMONSTRATION CASE 

If the demonstration is successful, the HCCP would continue in commercial operation using the 
same technologies. The expected operating life of the HCCP is in excess of 40 years. ‘l’he HCB is 
planned as a baseload power plant operating 24 h/d; therefore, the level of shod-term impacts would not 
change from those described for the demonstration in Sect 4. The HCCP operation at the 5OMW level 
would progressively increase from 65% of the time during the demonstration to 80% during the first year 
of commercial operation (year 2) to 85% for years 3 through at least 2.5. Therefore, the level of long-term 
(annual) impacts would increase slightly because the HCCF’ would be on-line. for a greater percentage of 
the year. However, because potential effects of the HCCP demonstration were conservatively based on 
operation of the HCCF’ at an 85% capacity factor (and a 100% capacity factor for air quality impacts), 
actual impacts during commercial operation should remain less than predicted in Sect. 4. CO2 emissions 
per year would remain the same as esttmated in Table 4.1.3. It Is likely that the HCCP would receive 

coalfrom several open-pit mines at the UCM. No matter which UCR4ptt is used, there is no risk of 
exceeding the ash disposal capacity of any UCM mine pit over the operating life of the HCCP. ‘lhe 
combined annual disposal rate of ash from Healy Unit No. 1 and the HCCP would be less than 1% of the 
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annual coal and overburden combined production rate at the UCM mine.. Ahhough the HCCP cot&i 

receive coalfrom other mines in the area during commercial operation, the amount offly ash disposed 

of would still be a smallfraction of coal production o: Poker Flats. Therefore, there is no aisnger of 

exceeding the fly ash &posal capaci@ of the mine. A lirrle more than 100 tans of hmestone wouki be 

transported to HCCP per week (assuming an annual consumption rate of 5600 tons). This would 

require between 10 and20 truckloads per week About224,OOO tons of hmestone would be required 

during the 40-year operating life of HCCP. Because the actual site that would be used to obtain 

Iimesmne is unknown, potentIaI impacts restthing from limestone mining operations are not speciISsaI& 

evahtated but are expected to be minor. Socioeconomic impacts would be smaller than those projected 
for demonstration in 1997, because the number of workers required to operate the HCCP would gradually 
be reduced from 32 to 22 (proposed site), or from 45 to 40 (alternative site), as experience is gained in 
opmlng the. facility. 

5.2 PERMIlTED CASE 

The second scenario describes a demonstration that fails to meet project objectives for air 
emissions, but attains permitted levels and is otherwise successful. For this scenario, it is expected that 
the HCCP would continue in operation (with no change in equipment) with air emissions at permitted 
levels. Expected emissions would increase as follows (based on an 85% capacity factor): S&, from 103 
to 207 tons/year, NO., from 480 to 840 tons/year; and PMIo, from 36 to 48 tons/year. S& emissions am 
based on an 80% S& removal rate (resulting in emissions of 0.086 lbh4MBtu of heat input to the 
combustion process) using the same blended coal as in the demonstration case; NO. and PM10 emissions 
are based on 0.35 and 0.02 lb, respectively, per hfMBtu. The emission rates analyzed for this scenario are 
similar to the rates requested in the PSD permit application prepared by AIDEA and approved by the 
ADEC. Limestone usage would decrease from 5609 to 4711 tons&ear because less limestone would be 
required in the chemical reactions to meet permitted S@ levels. Conzspmdhgly. Iimestone-based 

SCNbbCr waste would be reduced from 5545 to 4706 tons/year. Other parameters would remain at almost 
identical levels. Material flow diagrams that depict the resource requirements and discharges am 
displayed in Fig. 5.2.1 for the short-term maximum rate during the permitted case and in Fig. 5.2.2 for the 
long-term rate. based on an 85% capacity factor. With the exception of C& emissions, impacts to 
atmospheric resources would be greater for the permitted case. than for tie demonstration case. CO2 
emissions for the permitted case would remaht the same as the &monstmtion case because there wouki 
be no change in the equipment, and the same amount of coal would be used Impacts to other resources 
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would be almost identical to a successful demonstration. As with a successful demonstration, 
socioeconomic impacts would be smaller than those projected for demonstration in 1997. because the 
number of workers required to operate the HCCP would gradually be reduced born 32 to 22 (proposed 
site), or from 45 to 40 (alternative site), as experience is gained in operating the facility. 

Analyses were performed to estimate the increased level of impacts to atmospheric resources 
associated with the permitted case compared with the demonstration case. Table 52.1 displays the 
predicted maxhnum concentrations resulting from SQ, NOx, andpcuricu&s emissions from the HCCP 
for the PSD Class I and II areas. For mostpollutants and avemgtngpertods, maximum concentmtions 
would be substantially higher for the permitted case. Maximum concentrations for me permitted case are 
predicted to consume up to %% of the PSD increments. The highest percentages are predtcted for 24-h 

and 3-h SOs concentrations within DNPP (96% and 8895, respectively) andfor 24-h parUcuhtte matter 

outside DNPP (93%). Other predicted concentmtions consume less than 30% of the increments. 

Table 5.2.2 shows the. cumulative air quality impacts resulting from the simultaneous operation of Healy 
Unit No. 1 and the HCCP. Because almost all of the modeled concentrations tesulted from downwash 
(downward movement) of tire Unit No. 1 stack plume caused by the new HCCP boiler buildh-tg, total 
impacts for the HCCP Permitted case were idendcat to the demonsuation case. 

Table 52.3 presents the cumulative air quality irnpaes ta DNPP result&g from the simuhaneous 
operadon of the HCCP and Healy Untt No. 1. Exceptfor a shght increase in 3-h a&24-h SOs 
concentmtions, total impacts for the HCCP permitted case were the - as for the demonstradon case. 

Therefore, Healy Unit No. 1 is predicted to conm’bute much more than the HCCP to the maxtmum 

modeled concentrations. As wtth the demonstrauon case, all total impacts for the permitted case are 

expected to be less than 25% of the NAAQS, and most are expected to be less than 20% of the NAAQS. 

Exceptfor the 3-h and24-h SOs concentmtions, the ambient background concentmtions are the hugest 

component of the total tmpacts. 

Using the same approach as discussed in Sect. 4.3.2.3, potential visibility degradation was also 
evaluated for the HCCP permhted case. Table 5.2.4 summarises results from the PLUVUE I model of the 
number of &rime hours per year that the plume is predicted to be perceptible from the DNPP Visitor 
Access Center for views to the north and south end tire &ti number of hours. The predicted number of 
hours is low (but slightly higher than the demonstration case): 4 h for the north sightpath, 9 h for the 
south sightpath, anda total of 9 h. ‘Ihe percentage of hours affected is much less than 1% of the. 
approximately 4380 h/year of daytime. 

Cumulative visibility impacts of air emissions resulting from the simultaneous operation of the 
HCCP (permitted case) and Healy Unit No. 1 also were evaluated and summartzed in Table 53.4. 
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Table 52.4. Number of daytime hours during the year calctthrted by the PLWVE I model that the 
NOz plume burden from Unit No. 1 and the Healy Clean Coal Pmject (HCCP) (permuted case) 

exceeded a visual threshold of 150 ppbvkm in the sight paths fmm the Den&i 
National Park and Preserve (DNPP) Visitor Access Center 

Emission source North sightpath 

HCCP (per&ted case) 4 

Unit No. 1 5 

Unit No. I pIus HCCP b 1.5 

South slghtpath Total a 

9 9 

5 6 

23 26 
Yklolelh far than the sum of h noti andsouth sighlplhs bsaax ofr4meharn* which lh0thmsholdwm hrullo~ur~ 

crnddin bolh sighrpuh* 
‘Borrd on madding the NOa missions /mm both sources nukrr lhan wnkmgt+epwiau ho lines (the cd- do IIOI & up 

bmawrlhd lnodding ~~0nredrqemul,farmch .smissian roucrandarc0&+ue0n eftk Iwo @mistill ro-,. 

Although tbe estimates are greater than for the HCCP alone, the number of hours is still smalt 15 h for 
the ~rth sightpath, 23 h for the south sight path, and a total of 26 h. ‘llw predicted number of hours is 
slightly greater than for the corresponding cumulative plume associated with the demonstration case. The 
percentage of hours affected is less than 1% of daytime hours during the year. 

Model predictions indicated no hours in which a plume might be perceptible at the DNPP 

Northeast Vnlt. For cumulative emissions from the simuhaneous operation of the HCCP (permuted 

case) and Unit No. I, the maximum NOs bunien was predicted by PLWVE I to be 137ppbvkm which 

is less than the threshold for perception of 150 ppbvkm. 

Using the same approach as discussed in Secf 4.3.2.3, a comparison was made of the results 

from the PLWVE I and PLWVE II models for the HCCP permuted case (Tab,?! 525). PLWVE II 

results are very slmlhsr to those of PLWVE I ln showing that the predicted number of hours in which 

an HCCP plume is expected to be percepdble is very low: 2 h for the north sight path and 6 h for the 
south sight path: The percentage of hours Mected is much less than 1% of the appmxlmatrly 4380 h 

per year of daytime. Cumulative visibility impacts of air emissions resulting fmm the simultaneous 
opemtlon of the HCCP permitted case and Healy Unit No. I also were evaluated ushtg PL WVE II and 
are summon&d in Tab& 52.5. Ahhough the e&mates are greater man for the HCCP alone, the 
number of hours ls still smalk 5 h for the north sight path and 7 h for the south sight path. Again, the 
percentage of hours affected ls much less than 1% of dayume hours daring the year. The results 
obmlned using PL WVE II, while slightly loss than PLWVE I, are very slmihu overall, and the same 

conclusions can be inferredfrom either modeL 
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Tabie 53.5. Number of dcrytime hours duting the year, caIcuM?d by the PLWUE I and PLWUE II 
m&Is, that a plume from Unit No. 1 and the Heaiy CIean Coai Ptvject (HCCP) (pent&ted 

case) would be perceptible in the sight paths from the Denali National Park and 
Preserve (DNPP) Vi&or Access Center 

North sightpath SOI& sightpa,% 

Emission source PLWIJE I PLWUE II PLWUE I PLWUE II 

HCCP (pennhted wse) 4 2 9 6 

Unit No. 1 5 3 5 1 

Unit No. I @us IICC~ 15 5 23 7 

Qasd on d&g rk.2 NO* * niuiolls,mln both so”rc*s mlhe, lhon I vlrinp * PnioyI Iwo linm (Ihe ccdumm da “a, addrp 
because Ihe mod&g was perfmmed rrpvlurl,,or erzc* missim soYICe .znd * CO-II of he Iwo emission rorrcer,. 

For the same reasons and using the same approach as discussed in Sect. 4333, an analysis was 

performedfor the HCCPpermined case to evaluate the sensidvily of visibigty modehrtg to (I) the value 

used for the percepdbilify threshold and (2) the extension of the sight paths beyond the DNPP boundaty 

(Sonoma Technology, Inc., 199312). TabIe 53.6presents the results of the sensitivity ana&sIs. The fist 

column for each sight path and for the total, denoted as the “DOE case,” gives the results as presented 
in this@al EIS (TabIe 53.4). The second cobann indicates how the rest& change by extending the 

sight path, while the third cohann shows how the results change by using 69ppbvbm rather than 

150ppbvkmfor thepercepdbiI&v threshold Finahy, thefourth cohann indhates the rest& of using 

both the extended sight path and the 69 ppbvknt threshold 

The modehttg is more sensitive to changing the perceptibiI&v threshoki than extena%sg the sight 

paths, as ituhcated by a greater increase from tke DOE case in the number of hours in tke third column 

than in the second column. The modeiing is extreme& sensitive to changing both parameters 

sbnuItaneously, as ituhcated by the greatest increase in the number of hours in the fourth column. The 

~rth sight path is more sensitive than the south sightpath. As discussed in Sect. 4333, DOE believes 
that the ‘DOE case” is most appropriate because the pre&ted Unit No. 1 results most nearly match the 
actual experiencefrom human observers and the evidence of time-hzpse cameras, which have not 
detected any plumes from Unit No. 1. 

5.3 HCCP RETROFIT CASE 

The third scenario consists of an unsuccessful demonstration; subsequently, the HCCP would be 
converted to a coal-fired power plant that uses best available control technology, including low-NO. 
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burners to bum pulverized coal and dry scrubbers utllizing llme for flue gas desulfmixatlon. The 
baghouse would continue to be used to remove PM from the flue gas. ‘lhe dry scrubbers would generate 
solid waste that, along with the PM from the baghouse, would be returned to the UCM Poker Flats mine 
for disposal. 

For most resource areas, the level of impacts for this scenario would be almost identical to those 
discussed in Sect. 4 for the HCCP demonstration because the resource requirements and discharges am 
nearly identical. Surface water, groundwater, ecological, and socioeconomic impacts am not expected to 
change substantiahy; expected changes ln impacts ate discussed in the following paragraphs. 

Minor effects would be expected during the dismantling and removal of HCCP components and 
during the dellvety and installation of components for the retrofit case. The type of impacts would be 
similar to those described for construction impacts in Sect. 4. lhe level of impacts would genetahy be 
less than ln Sect 4 because much of the HCCP facility would not require modification during the 
retrofitting process. In addition, the HCCP would not be operating during the process so that dismantling 
and lnstallatlon impacts would be offset by the lack of operational impacts during the period. 

Coal requirements for the retrofit case would be similar but not identical to the HCCP 
demonstration case. It is expected that run-of-mine coal from the UCM mine would be used without 
blending waste coal. Consequently, because the heating value of run-of-mine coal is greater than blended 
coal (7815 vs 6960 Btu!Ib) (Table 2.1.1). the amount of run-of-mine coal required for the retmfit case 
would be about 90% of the blended coal required for the HCCP. Because the ash content of run-of-mine 
coal is considerably less than that of blended coal (8 vs 17%) (Table 2.1.1). the retrofit case would be 
expected to generate about 50% less ash following combustion. Fewer trips, involving less ash, would be 
required to return the ash to the UCM mine. 

‘The amount of mining mquired would be greater for the retrofit case than for the HCCP 
demonstration case because about 50% of the coal used by the HCCP would be waste coal uncovered 
during mining for runof-mine coal. It is estimated that the retrofit case would require about a 10% 
increase in total mining.operatl0n.s at the UCM mine as compared with the HCCP. Therefore, it is 
expected that PM emissions from fugitive dust during mining would be about 10% greater for the retrofit 
case. However, because fugitive dust consists primarily of large particles that settle quickly to the ground 
and because other sources (e.g., forest fues, wind-blown glacial silt) contnbute to ambient ground-level 
PM concentrations, increases in ambient concentrations from mining for the retrofit case am expected to 
be less than 10% (compared with the HCCP). 

Operational air emissions would be greaterfor the retrofit cnse than for the HCCP 

&monstration we because the retrofir case, like the permitted case, would only meet permitted levels 
rather than emit less than permitted level& In aa%tion to the same level of emissions, lt is assumed tkat 

the rebofit case would have the same source pammeters as the permitted case (e.g., stack height,jlue 
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gas exit velocity and temperature). Therefore, the retrofit case would rest& in impacts to atmosphe~ 

resources, including vi.sibiIity, that would be at the same Ievel as the permitted case (the previously 
o!iscussed second scenarto). COs emissians for the retrofit case would be approximately the same as the 

a!emonsbation case and permitted case because of the compensating effects of using a smaBer amount 

of coal vs a higher Btu content of the coal (run-of-mine coai would be used whhout blending waste 

coal). 
‘Ihe scenario for the retrofit case. is almost identical to the scenario described as a no-action 

alternative in which a conventional coal-tired power plant equivalent in capacity to the HCCP with 
conventional flue gas desulfurization would be built at Healy by the project participants without DOE’s 
financial assistance (Sect. 2.2.1). ‘Ike impacts for this no-action scenario am expected to be almost 
identical to those previously described for the retrofit case. 

5.4 MITIGATION MEASURES 

No NAAQS or PSD standards would be violated if the HCCP continued to operate under the 
demonstration or permittedktmfit cases. However, the consequences of operation of the HCCP in 
conjunction with Healy Unit No. 1 could potentially result in minor visibility degradation This secdon 

&scribes potential mi@ation opdons to reduce overaii air emissions from the HeaIy site, and &cusses 
the technical, environmencnl, and economic feasibiiity of impIementing those mhigation measures. It 

aIso &scribes the steps which DOE, DOI, AIDEA, and GVEA have agreed to tahe to impknent certain 

of these mitigahn measures. 

5.4.1 Background 
Visibility ana&ses petformed using computer modeis suggest that potential visibility impakment 

within DNPP fmm a coherent plume would be hugely a function of NO, emissions, and contribmions 

to regional haze would be IargeIy rehsted to SOs emissions. The evaluations presented in this sect&m 

have thus focused upon reducthm of NO, and SOs emissions that could be accompIished through 
instaktion of control technoIogy andlor operationaUadministradve constraints for Unit No. I. 

Figure 5.4.1 uses a bar chart to characterise NO, and SOs emissions for severaI combinadons of 

Unit No. 1 and HCCP operating comiitions. AU combinations conservadveIy assume a 100% capacity 

factor for both failides. Because of scheduled and unschedtded outages, virtuaBy no eiectrkal 
generatingfnci& wouki be capable of operating at a 100% capnci@ factor (an 85% capa& factor is 

typicah; therefore, actual emissions are expected to be lower. TheJrst bar presents Unit No. 1 
em&tons allowed un&r the existing perch The second bar gives es&ates of actuai emissions from 

Unit No. I, which are consia%rabIy Iess than permitted emissions, especiany for NO. em&sions. Actual 

Unit No. 1 emissions are somewhat vartizble, but these estimates are within the mnge of variabiIity and 
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Total emissions of nitroaen oxides and sulfurdioxide 
Unit No. 1 + HCCP 

3500 3370 

3000 
h-l 870 n Nitrogen oxides 
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2179 
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mw 

Fig. 5.4.1. Total site NOx and SO2 emissions for the Healy Unit No. 1 and Healy Clean Coat 
Projectfacilides. Emtksion Level are for a 100% capactty fator. 

are considered reasonable valaes. The third bar presents the very low emissions that are the target 

object&es for the HCCP demonstration case. Whether these objectives are achievable for the HCCP 

remains to be &monstrated. The fourth bar gives the HCCP permtued case, which is the upper bound 

for emissions that could occur if the HCCP does not achieve its target emisstons. Even for the 

permitted case, HCCP em&tons per MW of eh?cttict@ generated are lower than actual Unit No. 1 

emissions. ThejQIh and sixth bars tiplay Unit No. 1 actmdemissions combined with HCCP emissions 
for the demonstration case and permitted case, respectively. 

A mnge of representative options was evaluated to mitigate the increase in site emissions 
resulting from demonstradon and commercial operation of the HCCP. Unit No. 1 bas htstorically 

operated and currendy Operates Weu within its permit requirements and has M requtrement to reduce 
its emissions. However, Unit No. 1 does offer an oppottunify to partMy offset incremental HCCP 
emt3shms of NO, amber SOs through installadon of retrofit emisston control systems and 
operational-administrauve constraints. Therefore, the following descriptions of control technologies 
for NO, and SOs evaluate the technical, environmental, and ecknnic feasibili@ of instalhng and 
operadng each technology on Untt No. 1. 

Cl4 
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Cost esknates prepared for the economic MIllyses are prehinary and wen based on the @p&al 

cost of retrofirring that technology to a similar source; the estimates,did, whereverpossible, ti into 

consbiemtion the physical constrasnts and location of Unit No. I in AIaFkcr Annuakad cost estima&s 

were based on a 20-year remaining plant life for Urn’‘’ No. 1. 

Stand-alone technologies for controlling NO, emissions are a&iressed in Sect. 5.42, and those 

for controlling SO, emissions are addressed in Secf. 5.4.3. Two adiWonal processes or stra@es that 

were also consideredfor combined NO, and SOs contml, the SNOXpmcess and operational- 

odministratike controls, are addressed in Sect. 5.4.4. 

5.4.2 Description of Healy Unit No. 1 Retrofit Control Technologies for NOx 
The ability to retmjB is an important chumcterisdc to be conside in the Lie-n of 

pobmtial control altemadves for Healy Unil No. I. To iakntify NO, control pmcesses for retmj7t to Unit 

No. I, a represenrarive range of available NO, control techniqaes was reviewed From this review, the 
representative NO, contml technologies selected were (I) selective ca&iydc reductionlselective 

~ncatalydc reduction and (2) low-NO, bumers. The feasibility of retrojiszing each of thase 

technologies to Unit No. 1 is &cussed in the following paragraphs. 

5.4.2.1 Selective Catelytic Reduction (SCR)/Selective Noncetelytic Reduction (SNCR) 
SCR systems atike ammonia as a reducing agent in a gas-phase reaction with NO, fo form 

nitrogen and water. The reactions are facilita&d by a pmprie&ny meted catalyst (usually a 

vanadium-titanium formulation). The catalydc reactor is genemlly placed Spcr the economiser and 
upmetnn of the air heater to obtain the &sired react&n tempemhue. Gaseous ammo& is iqfected 

immediate& upstieam of the reactor at a rate that is determined by continuous measurements of the 

exhaustflue gas NO, concentradon. 

Ammonia-based SCR systems have been used extensively for NO, reduction on gas turbine 

instaUutians and a few naWalgas boilers. SCR has not been demonstrated coDMerel(luy, however, on 

any coal-fled units in the United States. Substantial technical and environmental problems arise with 

the process when instaUed on a coa@edf~ili@. These problems are being ad&essed by several 
organimtions [e.g., DOE, EPA, and the Electric Power Research Institute (EPRI)] using a variety of 
research and &monstmtion programs. To aizte, however, SCR has not been shown to be commercially 
feasible on any U.S. boikrs bwning coaL The technology, ifswxesfi may be capable of reladveb 
high IeveLF of NO, redacdon (i.e., 50% to 80%). A 60% NO, redaction is assumed in the following 

analyses. 
SNCR of NO, with ammonia or area as tlrc reagent is simi& to SCR in that NO, is chemically 

retied to mokabar ni&ogen and w&r vapor by reaction with a reagent compound The major 
difference between the two general processes is that in the SNCR techniques, the NO, redaction 
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reactions tahe place homogeneously in the gas phase withtn a specific thermal window (appmximately 

1600 to 2OOO’F). In the SCR technique, simibsr reacttons rake place at lower tempemuues 

(approximately 600 to 75WF), but on the surface of z catalyst. Many of the advanmges and potential 
problems associated wtth SCR are aho common to SNCR, wtth the aaX.ttanal consuieradon that NO, 

removal levels available from application of SNCR are Qpically only about haJf of those possible with 

SCR. Consequently, while not spe@fically addressed kre as a separare mitigation option, the 

appkabilify of SNCR for retrojit to Unit No. I for NO, control is flectively treated within the 

discussion and analyses conductedfor SCR. 

SCR has major envtronmental drawback, particubuly involving the use of ammo&z Operation 

of SCR requires that excess ammonta be injected in tkjke gas to maintain the desired NO, reducdon 

e@ciency. The excess ammonia that does not react with NO, passes through the unit and is emitted to 

tk abnospkre. A typical design basis for a coal-fired applieadon places the level of ammonia slip at 

about 5 ppm. Thts level can raptdQ increase, however, as the catalyst degrades. However, even the 

5 ppm level can be significant because ammonia is considered by EPA to be a hamrdous substance 

us&r the Comprehensive Environmental Response, Compensatton, and L&biliQ Act (CERCLA) 

(40 CFR Part 302) and an extremely hazardous subsfake under the Supetjund Amemiments and 

Reauthorisation Act (SARA) (40 CFR Part 355). 
In aaWdon, tkre is a danger of ammontz spit% &ring transportadon, tmnsfer, storage, and 

on-site use. These events could have potentially major environmenta& kalth, and s4fcrr consequences. 
The content of ammonium compounds in the jly ash can also have an adverse kpact on waste 

disposal and ma&sting practices because these compounds decompose and release ammomiv at elevated 

pH levels. If SOs contmls involving injection of lime or limestone byproducts were also impkmented on 

Unit No. 1, the ash would be high in alhaline content. Under these conditton.s, even slight wetring (e.g., 

condensation of atmospheric moisture on tk ash matetial, rain or SMW, or wetting for dust 

suppression during ash transport) couhi result tn an ammonia odor pmblem In aaiiidon, the chemistry 
of the ash cot&U change (e.g., it could contain toxic compowrbr) such that is could not be d&posed of at 
tk VCM mine. Disposal of ash at another location would substa&ally increase tk cost of ash disposal 

Another &trimental environmental effect of SCR results fmm disposal of the spent catalyst. 
Most SCR cata&sts contatn amund 5% vanadium pentoxia? (V&). In its pure commercia&grade form, 

VsOs is considered a hazardous ma&ia.l by EPA (40 CFR Part 302). 
The use of SCR for retmjit to the Unit No. 1 steam generator would also have energy penalties in 

Germs of e&cuiciQ needed to operate the SCR unit anda decrease in the e@u&tcy of tk unil. 

AaWiod energy is required because of the electticity consumption of the SCR and the e&-iency loss 
due to pressure drop acmss the candyst reactor. 
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A conservadve but realistic NO, removal emiency of 60% was assumedfor an SCR re@ofl on 

Unit No. 1. The annualized cost of installation and operation of the SCR technakgy on Unit No. I is 

estimated at $2,700,000 or $5,305&m of NO, removed 

5.4.2.2 Low-NOX Burners 

Low-NO, burners are a combustion control technakgy that ts spec#Ic ta pulverised-coal 
fwnaces. Concurrent wirh a replacement of the exkting burners at Heaiy Unit No. I with low-NO, 

burners, the mills thatpulverize the coal would also need to be repkced 

Low-NO= burner controls are proven reliable and are commerciaUy avaikbk. Low-NO. burners 

do not create waste products that require disposal, and do not use catalyst materials that deteriorate 

over dme andeventually require disposal themselves. Operatkn of low-NO, burners may cause a slight 

reducdon in efjkkncy and may cause an increase in unburned carbon in the flu ash. 

Up to a 50% reductton in NO, emissions could be anticipatedfollowing a low-NO, burner retrojit 

of Unit No. 1. The annualized cost of instalktian and operatkn is estimakd to be $644,000 or 

$l,519lton of NO, remaved 

5.4.3 Description of Healy Unit No. 7 Retrofit Control Technologies for SO2 

The SOs control technologks considered as represenlcrfivc for potentkJ retmj?t to Hea& Untt 
No. I are limestone scrubbing with forced o&&tan (LSFO), lime spray dryers, andjlash-caktnated 

maksrtal (FCM) duct tnjection The feasibility of retrofitting each of these representative SOs contiol 

technologies to Unir No. I are discussed below. 

5.4.3.1 Limestone Scrubbing with Forced Oxidation 

ISFO is a wet-process rechnokgy that is located downstream of the partkukte colkctor and 
induced draftfans. Flue gas enters a verdcal spmy tower where thejlue gas is contacted with a slurry 

conrcdning approximately 10% solid& The siuny contains cakium carbonate, caktsun su@te, and 
calcium sulfate. The flue gas is coaled when tl contacts the slurry. SOs k absorbed into the slung 

droplets where tt reacts with the cakium carbonate to form calcium su@te and cakium su&iie. In 
these reactions, carbon d?oti (COs) k g*en off in the reactkn and exits the scrubber with the flue 

gas. Limestane is ad&d to make up for the cakium carbonate consumed in the reactian with SO2. The 

jiUer cake waste product containing 80% suspended soti is conveyed to a storage fail&y where it is 
kaded onto trucks and transported to a dkposal site. 

Wet LSFO processes have seen increased applkadon in commercial utility opcnrtfons. The 
number offull-scak LSFO opera&g factliltes has tncreasedfrom three in 197g to over20 in 1993. 

5-17 



1 Healy Clean Coal Projecl EIS 

The technakgy is proven for uti&-sizedpulverized-coal boilers. However, the high kvek of SO2 

removal (greater than 95%) have generally been &nwnstra&d on high-us&r applicattans. Technical 

&advantages of the LSFO process include the krge amount of space required and the increased 
maint2nance costs due ta scak fonnatian in the scrubber and outkt ductwork 

A major environmental disadvantage of the LSFO process is that the amount of waste generated 
by the LSFO is great@ than dzatfor the other FGD pmcesses. Thk k because the waste material, 

calcium su&i, has a higher molecular weight than wastes fmm the other processes and 20% of the 

waste, by weight, is water. Since the waste con&ins waterfmm the scrubbing process and this water is 

usua@y high in to&l dissolved solids (TDS), there is a greater poteti for kaching of TDS into ground 

and swfoe waters. Also, because of the high water content of the was&s, handling of the waste 

material becomes more &f&t& and trMsport back to the UCM mine may not be possibk without 

special&d transport equipment. 
An additional environmental disadvantage of the LSFO process is that the plume would be 

completely saturated and not reheated This would result in less plmne rise than would occurfor other 
processes. Furthermore, in subarctk ckmatk conditions, ice crystals in a fully satumtedplume have an 

increased probability of surviving transport to the nearest boundcy of DNPP. 

An LSFO vstem would use aboutt% of the unit’s net generatkn, which k equivaknt to 0.S MW 

of the 25 MW generated by Unit No. I. 

It is reasonabk ta assume that the SOs removal emkncy for an LSFO retrOpr on Unit No. I 

would be about 90%. The annualized cost of instalkttan and operation is estimated a&$2,670,000 or 
$4,71Slton of SOs removed 

5.4.3.2 Lime Spray Dryer FGD 

A lime spray dryer FGD system is essentially the same as the Acdvated Recyck SDA pmcess 
pmposedfor the HCCP. The principal d#erence between the two processes is the type of alkali used 

and the point at which it is intmduced into the process. 
Pebbk lime (CaO) is used in the &ne spray dryer FGD system. Pebble lime is nat currently 

manufactured in Alaska, and the nearest source is in the Tacoma, Washington, area Pebble lime could 

be transported to the Healy site and stored in a silo. From the sik ii would be conveyed into a feeder 
and then into a skkerfor conversion into a milk of lime slurry. The milk of lime slwry along with 

sbmied recyck solids, would be fed into a spray dryer atom&r, where it reacts with the SOs in the Jlue 
gas to form cakium su&te and calcium sulfite. 
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Lime spray o@ers have been shown to be capable of removing9O% of the SOsfmm meaWn- or 

high-su@itr coals. As with the wet LSFO process, applytng lime spray &ying tajhte gas folkwing 
combustion of the low-su&itr coat used by Untt No. I may increase the d@Wtlty of attaming a high 

percentage of SOs remaval and may substanttally increase costs of appiying the techtwkgy. A remavat 

e.@ckncy of 70% is constdered reasonable for a retrojit of a time spray dryer on Untt No. 1. 

The major advantages of the lime spray dryer system over the wet LSFO system are that a dry 

waste product is formed; waste products would be transported by the existing ash hamiltng system, so a 

separclre waste handling system would not be required; a flue gas reheat system would nat be required 

since the flue gas is not&l& saturated: and because thejlue gas is natjitky saturated, carbon steel 

consmscdon could be utilised and exotic alloys and linings would not be required 

Environmental effects from the hme spray dryer process wouhl be kss than thatfor the wet 

LSFO process. The flue gasfmm the time spray dryer process is not compktek saturated with maisture 
and would be discharged into the atmosphere at a higher temperature and veloctty and attatn a higher 

plume rke whkh aids in the dispersion of the plume andreduces ground-kvel concentmtions of 

polktants. The dry waste product would not have moisture avaikbk for contammatkg ground or 

sutface waters and would be more easily transported to the UCM mine for disposal 

The annual power requirementfor the lime spray aYyer FGD system would be 0.7% of Untt No. I 

net generadon (02 MW). 

Assuming an SOs removal emkncy of 70% for a time spray dryer retrojTt on Unit No. 1, the 

annualized cost of tnstalkdon and operation is estimated at $94O,ooO or $2J32lton of SOs removed 

5.4.3.3 Duct Injectjon of Flash-Calcined Material (FCM) 

A potential optian for capture of SO, from the Heaty Unit No. 1 system is the inject&m of FCM 

generated by the HCCP into the ductwork of Unit No. 1 upstream of the f&rkjWr. FCM would be 

conveyedfrom the HCCP sorbentactivadon system to Unit No. 1, where it would be spmyed by sun&s 

under pressure into thejlue gas ductwork Controlkd humid@catkn might ako be athkd, if necessary, 

to enhance the react&m of the FCM wtth the SOs in the flue gas. SOs would be captured through 

reaction with FCM in the flue gas stream as well as on the sqface of the fabric filter media in the 
baghouse. The FCM material would be collected with the fry ash and disposed of with the fly ash at the 

UCM mine. 
Numemus studks and tests have been pe~ormed on duct injectian of hme and limestone, but 

duct tnjectian of FCM has not been tested However, because FCM has been shown to have reacttvuy 
rates comparabk to time, it is expected that the FCM would offer adequate reacttv@v fw use in a duct 
injection systen An SO2 capture rate of up to 25% ts a reasonabk possibiury wtth this technakgy on 

Cl9 
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the low-sulfur coal used by Unit No. 1. The FCM is a byproduct of the HCCPprocess, and only a 

portion of the FCM is actually recyckd in the HCCP whik the remainder is sent to disposcrl Aaditknal 

hmestone mtght be needed to main&in the required kvels of FCMfor use in both the HCCP and Unit 

No. 1. 

This technokgv has the potential advantages of utilking FCM that would otherwise be disposed 

of and requiring relatively m&or equipment modQicatkns. These equipment mad#icatkns would 

include an exfension of the HCCP injection system ptping to the Unit No. I flue gas ditct upstream of 

the exkung baghouse, tncreasing the HCCP injectton blower &charge pressure, and the a&i&m of 

FCM injection no&es to be ins&&d in the Unit No. 1 ductwork 

Assuming an SOs removal efikncy of 25% for a duct injecttan FCM system retrojit on Untt 
No. 1, the annualised cost of instalktian and operation is estimated at $17,000 or$llWton of SOs 

removed 

5.4.4 Description of Healy Unit No. 1 Combined Control Technologies and 
Strategies for NOx and SO2 

This section discusses two means of simuhaneousIy reducing emissions of NO, and SOs: (I) the 

SNOX technology, and (2) operatio~I pmcedures and admintstradve control strategies. 

5.4.4.1 SNOX 

The SNOX pmcess catidyticalk removes NO, and SO2 without the use of sorbents, with only 
sakbk st@urk acid as a “waste” product (other than ash). The SNOX pmcess k currently under 
demonstration at Unit No. 2 of the Niks Station power pknt, operated by the Ohto Edison Company in 

N&s, Ohio Objectives of the demonstradon inch&k removal eJkkncks of 95% for both NO, and SOs. 

The SNOX technology consists offive hey process areas: particukk collection, NO, reduction, 

SOs oxhktion, su&ric acid condensation, and acid conditioning. The Ohio SNOXproject has 

demanstrated short-temt removal egrckncies of over 90% for NO, and SOs using 2.8% su.&r coab 

The SNOX process is design& lo operate mast e#ckntly using htgh-su&iu coals, and effrciencks 
decrease with &creasing coal su&ur content. 

At this time the technologv has not been suftickntk kstedfor use in the Untted States and k not 

commerctalk availabk. However, the method is discussed here for comparative purposes. In Akska, 
there is probably no mar&for the quanddes of sulfwic a&t that would be produced: therefore, the 
add would have to bc shipped out of state. SuJfuric acid is a hazardous and corrosive mate&l, and its 

shipment would pose aaiiitknal envtronmental rtsks. 

Assuming a conservative but reasonabk 80% removal e~kncy of both NO, and SOs for a 
SNOX retroj?t on Untt No. 1, the annualized cost of instcrlktion and operadan of the SNOX technalogy 
Is estimated at $5,090,000 or $4,3oslron of both SOs and NO, removed 
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5.4.4.2 Operational-Administrative Controls of Healy Unit No. 1 

Operational ConWOk Adjustments to the operating parameters of U&No. 1 cot&i tahe the 

form of combustion tuning to further reduce NO, emissions. This approach, tf applkabk to Unit No. 1, 

could reduce NO, emissions by about 15% but would iwt q#ect SOs emisstans. The technique would be 

implemented by conducting a test program on the unit ta ascertatn the extent to which air-fuel mixtures 
may be minimi.zed or modified to reduce NO, emissians. Whik capital costs associated wtth these 

techmhptes are generally quite law (conskdng mainly of the costs tope~onn the testprogram), 

impkmenhadon may rest& in reducedpowerpknt eftickncy. Instalkthm and operatkn of a 
conttnuous emission monitoring system to monitor changes in short-term emission kvek would also be 

required 

It may also be possible 10 reduce SO2 emissions by arrangtng for UCM to provtde coat that has 

lower sulfur levels. However, this would require stochpilhtg of lower su&sr wal by UCM or the saving 

of lower su.@r coal seams for spec&ic use by Unit No. 1. Both of these options would severely htmier 

UCM mining operations, and would be impractical over the kng term Due to the already ultra-low 

su@r content of UCM coat, reductkns in su@iu content of coal delivered to Untt No. I would be smaU, 

even ifit were tech&ally feasibk for UCM to mine a consistent~ lower su@r content coal for Unit 
No. 1. Mining of a separate run-of mine productfor Untt No. 1 would hhely increase the quant& of 

waste coal generated by UCM, thereby reducing the eJjickncy of the HCCP with respect to waste coat 

rstibation. 

Because the speci$c form of a&stments to operating parameters to red&e emissions and the 

viabili@ of stockpiling lower &fur coal could rwt be determined in the absence of engineerhtg 

investigauons, captml and operadng cost estimates for these options cot& not be prepare& 

Administrative Controls. Administrative conbo.!~ of Healy Unh No. I operattans could 

include: (1) short-term reductions in operadng kad in response to a visibUity-impairing event 

athibutabk to the combined site emissions, (2) reducttons in plant capacity factor through long-temt 

load reduction, or (3) reducttons in pknt capa&v factor by opemting Unit No. 1 at jell capactty only 

during a portian of the year and shutting dawn the unit durtng the remain&r of the year. 

Short-Term Load Reductions. If a visibili~ tmpairbg event were to be reporudand 

dacumented as occtming, the toad on Untt No. I could be reduced to decrease total stte emtsstons. This 
admintsuadve action woubd reduce the SO2 emissions in dtrectpmportion to the red’ucttan in the coat 
feed rate and, therefore, in propordon to toad This would also resuh in reduced NO, emkstons, 

though not in directproportkn ta load because NO, emissions are dependent upon a number offactors 
in addition to fit&feed rate. 

Reduction in Capacity Factor Through Long-Term Load Reduction. Reduction in 
plant capacity factor through long-term load reduction woutd be accomplished by reduchtg the Heaty 
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Unit No. I load to a level below its maximum of 25 MW. To achieve a complete offset of HCCP 

permitted SOs emissions, Unit No. 1 load would need to be reduced by 40% from 25 MW to 15 MW. 

However, continuaus operatian of Unit No. 1 at only 60% load could result iu increased operaung costs 

andpotentiai a5smage to the untt Operating experience with Unit No. 1 suggests that fuel oil nught 

need to be burned in a&Won to coal to malntain pmper wmbusdon tempenuiues at 60% locrd 

Combinedfuerjiting would increase the compkxiry of operating Unit No. 1 and might have an 

appreciable impact on unit availabi&v. In a&&ion, this administnuive control option principaUy 

addresses onIy reductions to SOs emissions. 

Reduction in Capacity Factor Through Seasonal Operation. Another adminivkwiw 

emissions contml option is reduction tn piant capacity factor by operating the Unit No. I faihty utfitU 

capad@ only during a portton of the year and shutdng down the unit during the remabtder of tk year. 

To achieve an offset of HCCPpermMed SO2 emissions, the Unit No. 1 capacity fktor would need to be 

reduced by 40%. Thts would be accompkhed by shutting down Unit No. 1 during 40% of the year. 
From a visibility standpotnt and based upon current madektg results, tk effects of a visibk plume 

would be addressed most effectively through a reducdon in NO, emisstons during tk winter, wkrurs 

the effects of regional haze would be addressed most effectively thmugh a reductian in SOs emtsstons 

during the summer. Fmm the standpoint of ekctrkal bmd&mandand mahuenance acUvtui?s, 

operating Unit No. 1 dtuing the cold winter months and shutting it dawn dming tk warmer months 

would be most benefWaL 

The annuaIized cost of shutting down Unit No. 1 for 40% of tk year is esdmated at$‘2,040,000 

or $3,4SSlton of both SOs and NO, removed This cost i.ncludes the rephacement of last generating 

capacity through the purchase of powerfmm other ekctrical generatIng faeilitics in the s&ta and the 

increased per untt costs of generadng the remaining power production. 

54.5 Comparison of Mttlgation Measures 

This section compares the technical, environmental, and economic viability of the midgation 
measures discussed above. In par&t&r, a comparison is made of tk effectiveness of each mittgation 

measure at reducing sitewlde NO, and SO2 emissions; measures we presented in or&r of increashtg 

effectiveness at &creasing emitsions. Actual Untt No. 1 emiss&ms aIone (without mitigadan) are used 
as a baseline for compartson. 

54.51 NOx 

Figure 5.42 displays actual NO, emissions for Healy Unit No. 1 ahme (Scenario 1) and in 
comLdnation with the HCCP for the demonstration case and permuted case (Scenarto 2). The figure 
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also depicts Unit No. I with administrative controls (Scenario 3) and three retrofit NO, emission 

scenarios corresponding to Unit No. 1 with low-NO, burners, SCR, and SNOX (Sceruuios4,5, and 6, 

respectively). For each of these four NO, reduction eenartos, the reduced Unit No. I emtssions are 
aho combined with the HCCPfor the demonsfration case andpermitted case. 

Of the four NO, reokcdon scenarios, administrative controls on Untt No. 1 opemdons 

(Seemrio 3) would have the least effect on NO, emissions. For the &mon.stratton case, annual sitewkie 

NO, emissions would be 1986 tons compared wtth the baseltne of 848 tons for actual Unit No. I 

emissions albne. For the permitted case, annual sitewide NO, emtsstons wouhibe 1519 tons. Costs 

would be less than for SCR and SNOX retrofTt (Scenartos 5 and 6, respective~) but substandal~ greater 

than for low-NO, burners (Scenario 4). In add&m, aaWnt.Wative controls on Unit No. 1 would 

require purchase of rephcement power, which could shift the source of air emisstons to another locate. 

Air emission increases associated with generating f&%ttes in the Anchorage or Fairbanks areas might 

exacerbate the nonatminment status for carbon monoxide (CO) of those airsheds, pa&ularly during 

winter. 

RetrofTtttng Unit No. I with low-NO, burners (Scenario 4) would offer an optton for NO, 

reduction that is technically, economically, and environmentally vtabh?. For the demonstration case, 

annual sttewhie NO, emissions would be 1001 mns compared wtth the hsseltne of 848 tons for Vntt No. 

1 emissions. For the permuted case, annual sitewhie NO, emissions would be 1434 tons. 

Environmental effects of low-NO, burners are appreciably less than ftom etther an SCR or SNOX 

retrofit (Scenarios 5 and 6, respectively). Low-NO, burners are aho more cost effecdve than SCR or 

SNOX technologies or administradve controls. 

Using the SCR technology (Scenario 5) would nearly result in a no-net change in annual 

sitewide NO, emissions for the demonstratton case: 916 tons compared with the base&se of 848 tons. 

For the permitted case, emissions wosdd be 1349 tons. However, because SCR has never been applied 
to a commercial-scale unit firing U.S. coal and has never been applied to a commercial pulverised-coal 

unit in either Japan or Europe using a fdric flterfor particulate cond, it b not considered to be a 
~chnico& or economical& viable opdon fir retrofit to Untt No. 1. SNCR is also not constaked to be 
fully demonstrated on any coat-tired source other than circuhztingfWdtzed bed boilers. Since problems 

comparable to those encountered in European SCR appkcations are expectedfor U.S. appRcadons, 

pilot-scale stud& to vahdate this technotogy on U.S. coats are still in thet early stages. Both SCR and 

SNCR retrofit control systems are subsfcurtirlly less cost effecthe than low-NO, burners and have m&r 
environmental disadvantages. The annuaRzed cost of SCR technology, at $5305hon of NO, removed, is 
the highest of the NO, mitigation measures that have been evaluated 

Using the SNOX technology (Scenario 6) would more than offset the incremental tncrease In 
emissions for the HCCP demonstratton case and rest& in annual sitewtde NO, emisstons of 747 tons 
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compared with the basehne of 848 tons. For the permitted case, emissions would be 1180 tons. 

Although removal efticiencies might be high with the SNOX technology, it is s&present& considered 

technically viable or commercially available, especially for the low-su@u coat used by Unit No. 1. In 
a&Won, the high costs of the technotogy and environmental consbatnts of shipping su&ic acid out of 

Alaska are substandal drawbachs to its use as a relrofil to Unit No. 1. 

5.4.5.2 SO2 

Figure 5.4.3 displays actual SOs emissions forHealy Unit No. 1 alone (Scenario 1) and in 

combination with the HCCP for the demonstnUion case and permitted case (Scenario 2). ThejQure 

ako depicts Unit No. 1 with administrative consrobs (Scenario 4) andfour ret@ SOs emission 

scenarios corresponding to Unit No. 1 with FCM duct injection, lime spray a?yer FGD, SNOX, and 

LSFO (Scenarios 3,5,6, and 7, respectively). For each of these five SOs reds&on scenarios, the 

reduced Unit No. 1 emissions are also combined with the HCCP for the &monstration case and 

permitted case. 
FCM duct injection techno&y (Scenario 3) would have the least effect on SOs emissions of the 

five SOs reduction scenarios, but it would still more than offset the add&m of the HCCP emissions for 

the dkmonstradon case: annual sitewhie SOs emissions wouhi be 5% tons compared with the baseline 

of 630 tons for actual Unit No. 1 emhshms alone. Even for the permined case, sitewide emissions 

would increase only slightly, from 630 tons to 720 tons. FCM duct injecdon technology offers the 

practical advantages of utihzing an otherwise waste product for the SOs capture reagent, minimal 

additionaipmduction of waste, and minimal addhional consumption of timestone. 
Administradve control of Unit No. 1 SOs emtsstons (Scenario 4) would have higher costs than 

FCM duct injection but would be more effective in &creasing emissions. For both the demonstration 

and permitted cases, annual sitewide SOs emissions would be less than the baseline of 630 tons: 
502 tons for the demonstration case and 626 tons for the permitted case. AaWsdstrative controls on 

Unit No. 1 would require purchase of repheement power, which sh#I would the source of air emissions 

to onother locale, as described in Sect. 5.4.5.1. 

The lime spray dryer FGD system (Scenario 5) would be an effective resrojTt option for Unit 
No. 1. For both the demonstration and permitted cases, annual sitewide SOs emissions would be much 

less than the baseline of 630 tons: 313 tons for the demonstradon case and 437 tons for the permitted 
case. The cost of instatting and operaring the lime spray @er would, however, be apprectab& higher 

than for a&t tnjecdon of FCM. 
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Using the SNOX technology (Scenario 6) would more than offset the incremental increase in 

emissions for the HCCP demonstration and permitted cases and result in annual sitewide SOs 

emissions of 250 and374 tons, respectively, compared with the baseline of 630 tons. However, for 

reasons discussed in Sect. 5.4.5.1, the SNOX technology is not considered a viabbs ret@ technology 

for either NO, or SOs control on Unit No. 1. 

Using the wet LSFO technology (Scenario 7) wouldgreat& reduce annual sitewide SOs 

emissions. There would be 187 tons for the &monstration case and 311 tons for the permitted case 

compared with the baseline of 630 tons. However, as discussed in Sect. 5.4.3.1, the &advantages of the 

wet LSFO process inch& the increased amount of waste produced, waste handling and disposal 

requirements, space requirements, high costs, and a visible moistuse piwne during operation. 

Therefore, the LSFO process is not considered a viable retrofit opdon for Unit No. 1. 

5.4.6 Mitigation Agreement 
Using the above-described mitigation scenarios that would reduce emissions fmm the existing 

Heaiy Unit No. 1 as a basis for akussion, DOEfaciiitated negothations between the projectpanicipant 

team (AIDEA and GVEA) and the U.S. Department of the Interior (DOD regarding the hstter’s 

concerns that increased emissions from the combined operotion of Unit No. 1 and the HCCP wotdd 

adverseIy affect DNPP. These negotiations were successfully conciuded and a bfemorandum of 

Agreement was signed on November 9,1993 (Appendix I), lo ensure the pmtecdon of DNPP’s 

resources from potentiai adverse air pollution impacts attributabie to the HCCP and Unit No. 1. 
The cornerstone of the Memomndum of Agreement is the planned retrojTt of Unit No. 1 to reduce 

emissions of NO, and SOs. For NO, control, the Agreement tails for Urdt No. 1 to be retrolitmd with 

low-NO, burners with ovetfire air (iftechnoiogicaUy feasible) afer the start-up of the HCCP. GVEA 

has agreed to reakce Unit No. 1 NO, emissiorw by oppmximate~ 59%, from 848 WISS per year to 429 

tons per year. This NO, control is very simihu to Scenario 4, de&bed in Secl5.4.5.1. The Agreement 

aho requires that SOs emissions from Unit No. 1 be reduced by 25%, from 630 tons peryear to 472 tons 

per year, using duct injection of a sorbent (e.g., FCbl or iime). This SOs control is vesy simibu to 

Scenario 3, &s&bed in Secl5.4.52. Under the Agreement, these emissions kits win be monitored 

with condnuous emission monitoring eqtdpmenL 
The Agreement requires that the permit to operate issued by the ADEC rejlect the new reductions 

in emissions from Unit No. 1. Also, GVEA has agreed to impiement administrative con&oh (reduce 
Unit No. 1 output) if DNPP experiences any visibility impacts. In addition, Section IV of the 
procedures for impiementing the Agreement provides for the renegoriation of the Agreement if visibiii@ 
impacts occur more than 10 times during any six-month period. In addition, two years aj?.er start-up of 

the HCCP and as otherwise agreed, GVEA and the DNPP superintendent would meet to evaiuate these 



1 Healy Clean Coal Project EIS 

procedures and discuss additional reasonabie measures, if necessary, to protect air qua&v rehzted 

vahtes of DNPP, inchtding measures applicable to ice anaYor steam plumes. Furthermore, the 

Agreement estabiishes that if the HCCP successfiiiy cakains the low level of emissions expectedfor the 

denwnstmtion case, then GVEA would request that ADEC reduce SOs and NO, emission 1imIts in the 

HCCP’s operating permit to match achieved emission levels. The Agreement also states that DOI shah 

withdraw its request to the ADEC to reconsider the issuance of the operattng permit, and that the 

requirements in the permit which allows the HCCP and Unit No. 1 to operase. 
Tabie 5.4.1 compares the operadng characteristics for the existing and retvolitted Unit No. I 

alone and in combinadan with the HCCP datnonstradon case. This tabie is based on a 90% capacity 

foctor for Unit No. 1 and an 85% capacity factor for the HCCP, except that the SOs and NO, emissions 
for the retmfitted Unit No. I are based on the pernutted emission Iimits given In the Memorandum of 

Agreement (Appends I). The table indbxtes that most of the characteristics for the umnitigated vs 

rebojitted Unit No. 1 (Le., Column 1 vs Column 2, and Cohunn 3 vs CoI.umn 4) are identhxd exceptfor 
the mat&on in SO2 and NO, emissions for the mitigated Unit No. 1. Many of the characWistics are 

unchangedfrom those described and analysed in the &al? EIS because the waste FCM from the HCCP 

is expected to be used again in the duct htjection for the retroJtted Unit No. 1. The changes in the 

retmjitted VnIt No. 1 coal consumption and air emissknts of CO and COs rejacct a 1% Increase bt coai 

consumpUon to offset an andcipated 1% decrease in qvemII e$Jiciency due to the use of low-NO, 

burners in the retrojined Unit No. 1. The incraase in process water consumpdott Is for the retrofitted 
VnIt No. 1 FCM injection system. OvemiI, potentiai impacts associated with ah qtsahty, visIbi.Uty, and 

reglanal haze would be expected to decrease foaOwing the Unit No. 1 retrofit, whiIa changes in Impacts 

to other resources would be tnhind 

Figure 5.4.4 ilbtstrates the terms of the Memorandum of Agreement by comparing NO, and SOs 

emissions for the existing Unit No. 1 ahme with NO, and SOs emissions for the simuItaneous operation 

of the retroliued Unit No. 1 and the HCCP for the demonstration and permItted cases. Emissions for the 
combined operadon of the existing Unit No. 1 and the HCCP (permitted case) are also shown for 

comparison. All scenarios assume a 100% capacity fatorfor both units. If the HCCP demonstration 
tachno~~ operates as expected combined NO, and SOs emisshms from the Heaiy site whh the Unit 
No. 1 retrojit wottbi increase by only about 8%, from 1478 tons per year to 1602 tons per year, even 
though eIe&caI generation would increase from tha existing 25 MW to 75 MW for the two units. If 
the HCCP demonstration failr to meet project objectives for & emissions bus attains pennined ieveis, 
then the combined emissions from the Heaiy site wtth the Unit No. 1 retvojit would be capped at 
216t3 tons per year under the Agreement. This is a reduction of 576 tons per yearfmm the permittad 
case for the origina.Ipmject, as described andanaiyzed in the &aft EIS. 
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Table 54.1. Operating characteristics for the existing and retrowd Healy Unit No. 1 alone 
and combined with the proposed Healy Clean Coal Project (HCCP) (demonstration case) 

Etidng Rs&##ed Extsttng Unl# Rerrolytrd 
oprmans Hedy unit Hedy unir No. I Ptvr Udt No. I 

c-&s No. 1’ No. 1’ HCC~ PIUS HCCP 

CaBaeuv. htw 2.5 2.5 75 75 
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wakr consumption 

CWling W&r, lb &!,W 
w&w&r, IU gdlyuv 
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E~Ut?llk 
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codtng water, lb gatlyear 
Win&r t4mpemh#re rise abow ambled 

(30 p down*am Jkm HCCP OlqaQ, ‘F 

sdld Iv* 
SlagiEouom ash, tonsiyar 
Fly ash, tonsiyr.zr 
Scrubber waste’, tons~yew 

90 98 
196,300 I%,3lW 
65 65 

174,300 176,000 
0 u 

6,tSO 6,lSO 
0 0 
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567 472 
7ti 429’ 
22 2r 
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288,300l 291,21X? 

0 0 
6,tSO 6.l50 

5 5 

1350 
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0 

1350 
13950 
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582.100 sLQ2.100 
6.5 65 

Sl8,9@ 520,600 
%@o 5,600 
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48 40 
281 292 

670 575 
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58 58 
531 532 
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87 
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SJ.50 

‘Based on .a 9oDk capa& factor, wbtch appmxtmas hiawicat opemtb~g condtdons for Hedy Unit No. 1. 
%~mSom md# to Hedy UnY No. 1 @e? condnclion of proposed HCCP bawd OII Memwandum of 

A~nemwU in Appcndir I. 
‘HCCP based on the drnronrrmnbn caw w&h M 85% capairy fat&r. 
apadty factor ir the rolio of ths *n*gJ outpui dWt#ts (I pertod of tinI.2 to tile m*aJ akry would have been 

produced if pkc equipmenl had opented at tts mdmum power dnring that p&at. 
‘Since Wail No. 1 rekofa tab@ for SO, conbvl &t&a FCM scrubber waste fmm HCCP, ttmatowb 

consumption by &her unti witt not increase above HCCP kvelr. 
‘Process vate, consumpdon tactis w&r coasnmed by tb, HCCP process and water diuhw@ as vapor. 
‘Bawd on 90% of acinat rnkdonr of 630 tonslyw. 
‘Reduced Untt No. 1 rmiwio~~ based on bfanomndum of Agmemmt in Append& I. New pwmtt anirsion ltndtx 

will ahe effect fottowiws co’nstnicrion of pmposut HCCP. 
‘Bawd on 9wb of a&& am&tom of 84.8 tonslyear. 
JBa.wd OI pwb of ochfat amiwiom of 24 tonslyeat, PenntUed rmirriw M 161 Dnsiyear. 
‘Baud on actnot emiwio~~ Emtssiows M not subjrci to permit timkdo#u 
‘Scrubber was& k lirnrstonr-bornl puricrbz& emics~ns. 
“The scrubber waste yivm :he HCCP wtlt be uiitiwd ta the Unit No. 1 PCM tnj&ion sysiem. Totat scrubber wada 

grnended by both unt& witt be aqud to the scrubber waste generated by the HCCP. 
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Total emissions of nitrogen oxides and sulfur dioxide 
Unit No. I + HCCP 

Tons of pollutants/year 

3000 2736 n Nitrogen oxides 
0 Sulfur dioxide 

2500- 
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emissions 
(25 w 

unit #l 
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HCCP 
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CISW 

unit Yl 
retmM and 
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pmlil 

mw 
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cI5w 

Fig. 54.4. Total site NO, and SO2 emissions for the Healy Unit No. 1 
(actual and retrofl) and Healy Clecrn Coal Projectf~iIities. Emission Ieve. 
are for a 100% capacity fItcur. 

Analyses were petiormed lo es&nate the reduced level of impacts to atmospheric resowces 

associated with the simultaneous operation of the retrofitted Unit No. 1 and the HCCP demonsbotlon 

and permitted cases. MoaWing for the retmjit Unit No. 1 case utilized the same air dispersion mod& 

&scribed in Secf. 4.123. The mode&g also empbyed reductions in SOs and NO, emissions equivalent 

to total annual emissions of 472 tons per year and429 tons per year, respectively. These emission valaes 
am prorated rates based upon the annual emission Umitudons expressed in the Memomndum of 

Agreement. The Permittee for the PSD Permit (GVEA) has not yet determined the rnir of emission rates 

and administradve controls which would be atilized in the permit amendment pending before the state 
PSD pennitti’ng authority (ADEC). The retrojit modeling was conducted with Unit No. 1 flue gas exit 
temperaWe reduced by 100% andjlae gas exit verOciry redaced by 4.4 m/set to approximate the retrojit 
of low-NO, burners andduct inject&n of FCM to Unit No. 1. No changes were made to the emissions 
or stackpammeters of the HCCP demonstration andpennit&d cases. 

A comparison of the model&g results presented in Table 5.42 with those in Table 523 shows 
that the toti impactfor the 24-h SO2 concentradon decreasedfmm 96% to 81% of the NAAQS for the 

retroj?tted Unit No. I in combination with the HCCP demonstration andpermined cases. Similarly, the 
to&l impactfor the annual NO, concentration decreasedfmm 67% to 29% of the NAAQS for the 
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retrofitted Vntt No. I in combination wtth the HCCP demonstratton and permitted cases. As previously 

describedfor the modellng performedfor the existing Unit No. I emissions in combination with the 

HCCP demonstration and permuted cases (Table 522), because close-in immzcts are abnost e&rely 

the result of Unit No. I emissions, modeled concen&attons for the HCCP demanstration andpermitted 

cases are identicaL 

For effects within DNPP, a comparison of the modeling results disphayed in Table 5.4.3 with 

those in Table 52.3 shows that tk totalimpactfor the 24-h SOs coneenkztIon decreasedfrom 15% to 

14% of tk NAAQS for the retrofItted Unit No. I in combination with both tk HCCP demanstrauon 

and permitted cases, as compared to the existing Unit No. 1 in combination with the HCCP cases. 

Sim&u smaU tmprovements are predicted for some of the other pollutants and averaging dmes. No 
change is predicted to the already low percentages for other pollutants and averaging times. Modeled 

concentrations within DNPP for the reeoftted Unit No. 1 in combination with tk HCCP 

demonstration andpermhted cases are very simihzr but not identical, indicattng that the HCCP is 

contributing a small percentage of tk concenrrations. This conchtstan is supported by Table 52.1, 

which shows the modeled concentrations for the HCCP atone. 

The modified PLVVVE I computer model discussed in Sed 4.32.3 was used as a ta01 to evaluate 

the effect of the phutned retrofit of Unit No. 1 on potential visibihty impaets at DNPP. Table 5.4.4 

presents tk number of daytime hours per yew that a plume (or phunes) from tk stmuhaneous 

operation of the HCCP and the retrofitted Vnh No. 1 is predicted to be perceptible from the DNPP 

Visitor Access Centerfor views to the north and south and the total number of hours. The p&i&d 

number of hours for the extsting Unit No. 1 atone and for the combined operadon of tk existing Unit 

No. 1 with the HCCP (permitted case) are also given as a basis for comparison. The predicted number 

of hours is very low. For the simukneous operation of the retrofit&d Unit No. 1 and the HCCP 

(demonstration case), the predictSons are 3 h for the north sight path, 9 h for tk south sight path, and a 

total of 9 h. The total is less than the sum of the ~rth and south sight paths because tk threshald was 

also exceeded-in the south sight path during tk same 3 h in which it was exceeded in the north stght 

path. For the simultaneous operauon of the retrofitted Unit No. 1 and tk HCCP (permitted case), the 

predictions are 9 h for the north sight path, 19 h for the south sight path, and a total of 20 h. For 
Comparison, the predicted number of hours for the existing Unit No. 1 akte is 5 h for the north sight 
path, 5 h for the south sight path, and a totat of 6 h (these results for Unit No. I an? also presented in 
Table 4.3.4). Also for comparison, the predicted number of hours for the combined operation of tk 
exisung Unit No. I wtth the HCCP (permitted case) is 15 h for the north sight path, 23 h for the south 
sight path, and a total of 26 h (tkse results are also presented in Table 52.4). The predicted total 

number of hours increases very slightly from 6 h for the existing Unit No. 1 to 9 h and20 h for tk 

retrofiaed Unit No. 1 operathtg sbnukneously with the HCCP for me demonstrauon case and 
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Table 54.4. Number of d’aytime hours during the year that a plume from the existing and retrojiued 
Unit No. 1 and the Healy Clean Coat Project (HCCP) is predicted to be perceptible in the 
sight paths fmm the Denali National Park and Preserve (DNPP) Visitor Access Center 

Emission source 

Unit No. I (existing) 

Vntt No. 1 (existing) 
pius HCCP 
(pnnilfed cuw) 

Vntt No. I (ret?@) 
ptus HCCP 
(demonstratin case) 

Unit No. 1 (reuojit) 
ptus HCCP 
(per&ted case) 

North sight path south sight path TOM 

5 5 6 

15 23 26 

3 9 9 

9 19 20 

5-k total t *u IhM the *mm of lhr nonh and rowk sigh4 pdhs kcmue o,**me houn in which Ihe lhwshold was rimllnaneLl”rty 
r*n&d in both ri#hl pwh. 

permitted case, respectively. Since M hours of visual impact werpredictedfor the DNPP Northeast Unit 

for existing emissions from Unit No. 1 atone and in combination wtth tk HCCP demonstiation and 

permit emisstints, there were also no hours of impact w&h retrojitted Untt No. 1 emissions. Tk rest& 

of the visibility moa%ling indicate tkt, after the phankd retrofit of Unit No. 1 and impkment&m of 

the Memorandam of Agreement, there would be very IMe change from the baseline restis predicted 
for the existing Vntt No. 1. As discussedpreviously, ifDNPP experiences any visibiktty impacts, GVEA 

has also agreed ta implement administrative controls. 

In response to a request made at the workshop held in Washtngton, D.C., on September22,1993 

(see Sect. 4.32.3), an a~&sis was performed to evaluate the sensitivi@ of the vistbiky nunieling to 

a?flering assumpdans assoctiated wi!h tk prediedons for tk res?ojWed Unit No. 1. Table 5.4.5 presents 

the results of the amnysts, which examined the sensttivi@ of changing the value usedfor tk 

perceptibility threshold and the sensttiti@ of extending the sight paths beyond the DNPP boundary. 

Tkjirst column for each sight path and for the total, denoted as the “DOE case,” repeats tk results 
presented in Table 5.4.4. The second column indtcates how the results change by extending the sight 

path, while the third column shows how the results change by ustng 69ppbvhm ratkr than 

1SOppbvbm for tk perceptibtt@ threshold (see Sect 4.32.3). FinaUy, the fourth cokmn indicates the 

results of using both tk extended sight pat% and the 69 ppbvhm thresh&d Tk m&&g is more 

sensitive to changing tkperceptibihty threshold than extending the sightpaths, as indicated by a 
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greater increase from the DOE case in the number of hours in the thtrd column than in tk second 

column. The madelhg is extremely sensitive to changing both parameters simuhaneously, as imiicated 
by the greatest increase in tk number of hours in the fourth coknn The north sight path is more 
sensitive than the south sightpath, 

The results show that the number of daytime hours during the year in which a plume is predicted 

to be perceptible from the simuBaneous operation of tk retrofItted Unit No. 1 and tk HCCP is usually 

greater than the number of hours for the existing Unit No. 1 atone, but less than the number of hours 

for the combined operation of the existing Unit No. 1 with the HCCP (permitted case). For example, for 

the case of changing both parameters (the fourth column), the predicted total number of hours 
increases from 145 h for the existhtg Unit No. 1 to 205 h and294 h for the retrofitted Unit No. 1 

operadng stmt&zneously with the HCCP for the demonstration case and permitted case, respectively. 

For compasison, the predicmd total number of hours for the combined operation of the existing Unit 

No. 1 wtth the HCCP (permitted case) is 329 h. Therefore, the midgation serves to reduce tk potential 

number of hours with a perceptible phtme compared to the analogous case without midgatton 

Tk effect of tk planned rettofU of Vntt No. 1 on potendal regional haze at DNPP was evaluated 
using the supplemental analysis discussed in Sect 432.4. Table 5.4.6 presents tk results of a 

sensihity analysis petformed for Bering assumptions associated with the predicttons of regional haze. 

Tkfust column gives the WOE case” as evaluated in the suppknental regional haze analysis for the 

existing Unit No. 1 alane, for the esisting Unit No. 1 operadng simulmneous~ with tk HCCP 

(permitted case), andfor tk retro@ted Unit No. 1 operathtg simultaneously with the HCCPfor the 

demonstration case andpemtttted case. Tk second column indicates how the rest& change by 

considering a 10% change in b&as the threshohiforperception, and the thini column shows how the 
results change by using higkr oxhhsdon rates (see Sect 4.3.2.4). The fourth column indicates tk 
results of changing both assumpttons simuhaneously. 

The results show that the annual number of events of regional haze predtcted is sensitive to the 

assumptions. Overall, the results are more sensitive to the odaiation rates than the percentage change 

in b, In comparing the existing Unit No. 1 atone with the retrofitted Unit No. 1 opera&g 

stmultaneously wtth the HCCP, tk results show very little cknge in tk annual number of events for a 

given set of assumptions. For e.wample, for the case of changing both assumpdons (the fourth column) 
for the nortkast area at the swjiie (the thtrd line), the annual number of events is 32 for the existing 
Unit No. I,30 for the retmjitted Vnh No. 1 combtned with the HCCP demonsmuion case, and 31 for 
the retrofiued Unit No. 1 combined with the HCCP permitted case. By comparison, the annual number 
of events for the combined operation of the ezisting Unit No. 1 with the HCCP (permbted case) is 
usually huger than for the other scenarios (36 in the above example). Thus, the ana&sts itukates that 
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the planned retrofit of Unit No. 1 would be effective in preventing an increase in regional haze 

attributed to the Healy site. Not withstanding results of moaWing, conducted over a wide range of 

assumptions, it shoald be noted that there have been GO published reports of regional haze attributabk 

to the existing Unit No. 1. 

In summry, DOE believes that the Memorandum of Agreement adequateb ensures that tk 

DNPP would be protectedfrom plume or haze impactsfmm tk Healy site. GVEA must reduce 

combined emissions fmm the site to tk etidng Unit No. 1 emissions, immediate~ upon not@cation by 
eitkr NPS or ADEC tkt a NO, or otkr pollutant plume, or a @fate or otkrpoilutant haze, is visible 

insi& DNPP. Ftutkrmore, if sightings pet&, the NPS may reopen tk Agreement so that a&Wonal 

measures cau be taken. 
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6. CUMULATIVE IMPACTS 

This section discusses potential impacts resulting from other facilities, operations, and activities 

that in combination with potential impacts from the HCCP may contribute to cumulative impacts. 

Because the proposed site is so remote, the adjacent Healy Unit No. 1 is the only other existing facility 

that has been identified as contributing to cumulative impacts. The cumulative effects of Unit No. 1 are 

discussed in Sect. 4, because the effects am so intertwined with the HCCP that discussion is more 

appropriate in that section. For example, solid ash generated by the HCCP is compared with existing ash 

generation at Unit No.1 and the capacity for disposal at the UCM Poker F&u mine. 

Several major development projects have been identified that mighf be constructed in the Healy 

region Some of these projects have the potential to contribute to cumulative environmental impacts. 

These projects include 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

a new 2%MW, coal-fired power plant proposed by Healy Power, Inc. (HP& an independent 
power producer. for the Healy area, 

UCM mine expansion, 
Alaska Lime Company (Cantwell, Alaska) expansion, 

new gold mines to be established, 

new elecbical transmtssion intextie systems, 

Trans-Alaska Gas System (TAGS) pipeline from Prudhoe Bay to Cook Inlet, 

natural gas pipeline from Anchorage to Fairbanks, 

products pipeline from the Mapco Refinery in North Pole to Anchorage, 

expansion of the Alaska Railroad north of Nenana, and 

a railroad within DNPP for visitors. 

One projectfor whtch much design worh has been conducted is the development of the Fort 
Knox open-pit gold mine proposed by Fairbanhs Gold Mtntng, Inc., located about 15 miles nortkast of 
Fairbanks, Ah&a. The applicant inittated the environmental pennitdng process for this project, thus 

triggering a NEPA review by the COE in the form of an environmental assessment (CH2M Hill 1992). 
The project &sign is based on a deposit of 200 million tons of ore, which would be mined at a rate of 

35,000 to 50,000 tons per day. Pmjectfacililies, includtng new service roads, would cover about 

4500 acres. The pmject would kve a duratibn of at least 16 years, possibly longer if aadttbsnal ore 
were found The pmject would employ from 200 ta 275 workers in three shtfts, W hid thmugkut the 
year. Power requirements of about 35 MW would be supplied via a new 28-mile, 138.RV transmission 
line that would be connected to the existing Fairbanks grid. 
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Because of the &tance (nearly 100 miles) between the proposed HCCP and the proposed Fort 

Knox Mine, no cumulative environmental impacts are expected Furthermore, neither of the projects is 
dependent on the otherfor its operation, GVEA currently possesses more than ample excess power 

generating capacity, even without including the 70-MW intertie from Anchomge. The Fort Knox 

Mine’s power requirements would be only about 40% of GVEA’s present excess genemttng capactty 
during peak demand. The oil-fired North Pole plant (consisting of two 60&W unhs) accounts for most 

of the surplus in generadng capacity. The units usually operate only during peak periods of elecbical 

demand because thetr operating costs are very high. The HCCP wouldoperate a much greater 

percentage of the time because its costs would be lower. GVEA pbsns to operate the HCCP with or 

without the Fort Knox Mine. In the absence of the HCCP, opemdon of the mine wouki require GVEA 

to either bum aaditionalfuel oil at tts North Pole plant or purchase adoWorm electric&v via the 

Anchorage intertie. 

In May 1993, the Alaska legislature and governor approved the construction of two electrical 

transmission interties by committing $90 million from the Rollbelt Energy Fund (part of $250 million 
remaining from the fund establishedfor the since-abandoned Susitna Dam project). The northern 
interde would be buW between Healy and Fm’rbanks, while the southern intertle would be locatedfrom 

Anchomge south to the KeMi Peninsula. The participating Uilities (GVEA for the Healy-Fairbanks 

intertie) have executed an agreement which will transfer the funds to AIDEA and commit the utilities to 

payingfor the design and construcdon costs in excess of the fun&g amount 

The 138-kV Healy-Fm’rbanks tntertte would generally follow the route of the existing 138-kV 

transmisston line. The new line would be constructed in a separate corridor that parallels the existing 

corridor; therefore, a clearing of at least lOOft in width would be requiredfor the length of the 
corrtdor. The new line would carry about 80 MW of electricity, which, when aaded to the 95 MW 
carried by the existing line, wouhi increase capacity to 175 MW. The line would carry electricity from 
Healy Unit No. 1 and the HCCP to Fairbanks and at50 woukl allow for Use purchase of up to 100 MW 

of powerfmm Anchorage. The line is expected to reduce losses andincrease the reltability of 

Anchorage-purchased power transfers to Fairbanks. 

Envtronmental impact assessment by the Rural Electrtfiation Admhdstratton and design of the 

intertie are scheduledfor 1994. The intertie is not expected to contrtbute major cumukzh~ve impacts in 
conjunction wtth the proposed HCCP. Construction of the intertie would occur in 1995 and 1996; the 
line is expected to be operattonal by early 1997. 

With the exception of the Fort Knox Mine, the Healy-Fairbanks tntertie, and the TAGS pipeline, 
none of these projects has reached the stage where feasibility has been determined and schedules futed. 
The TAGS pipeline would be constructed at a distance far enough from the Healy area as to preclude 

major cumulative impacts. In addition, because the HCCF’ would meet GVEA’S energy needs, it is highly 
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unlikely that the HP1 plant would ever be required or built. If the HCB is not built, the HP1 facility is not 

expected to come on-line before 2007. It is impossible to analyze cumulative impacts in the unlikely 

event that the HP1 facility would be built, because the site, fuel, and technology have not yet ken 

selected, Therefore, the cumulative impacts of these projects are not assessed 
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7. REGULATORY COMPLIANCE AND PERMIT REQUIREMENTS 

This section discusses federal and state regulatory compliance and permit requirements for the 

HCCP. A tentative schedule for obtaining permits is given in Appendix G. 

7.1 RELATIONSHIP TO FEDERAL AND STATE ENVIRONMENTAL 
REQUIREMENTS 

NEPA requhes that a detailed statement be written for every recommendation or repolt on 

proposals for legislation and other major federal actions significantly affecting the quality of the human 

environment NEPA is not a permitting process, but a process to examine perceived or potential 
environmental impacts in as broad but reasonable scope as possible. Conversely, environmental laws 

such as CAA, CWA, and RCRA require pmponents of proposed actions to make application to 

appropriate permitting agencies, such as EPA, COE, and state regulatory agencies for approval to carry 

out a particular proposed actiorr-whether the federal government is involved or not 
Permits require specific project or process conditions to be included in applications. Conditions are 

often negotiable as long as the permitting agency believes that environmental impacts resulting from the 

final permit approval will not adversely tie43 the environment. 

The permitted case in Sect. 5.2 describes the process conditions that are expected to exist for the 
HCCP, and the environmental impacts (a NEPA responsibiity) resulting from those conditions are 

discussed. Due to the dynamic nature of permitting activities, modifications to the conditions could arise. 

Thus, the permitted case described in Sect 5.2 could be slightly different from the final negotiated 
conditions that would be required if a particular permit were granted. DOE has investigated and written 

Sect. 5.2 with the explicit intention of ensuring, to the best of its ability, that environmental impacts 

associated with the HCCP would not substantially change due to future permit conditions that may arise 

from permit negotiations. 

7.1 .l Clean Air Act 

Many standards and regulations pmmulgated under the CAA (CAA, Pub. L. 95-95, as amended) 
are germane to the HCCP. ‘Ike CAA, administered jointly by EPA and the State of Alaska, is intended, in 
part, to ensure that air quality is maintained Alaska has set its star&& to be equivalent to federal 
standards. The HCCP would conform to Alaska’s State Implementation Plan during construction and 
operation of the project In the Healy area, where ambient air quality is better than national standards, 

PSD permitting requirements (40 CFR Pari 51.24) apply. The HCCP would require a PSD permit 

NAAQS have been established by EPA (40 CPR Puft50) for ambient concentmtions of S&, NOz, 

CO, PM, 03, and lead (Table 7.1.1). Under NAAQS, both primary and secondary standards must be met. 
Primary standards set ambient concentration levels above which public health is believed to be threatened. 
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Table 7.1.1 National Ambient Air Quality Standards for air pollutants 

Pollutant/averaging period 

Primary standard secondary standard 

Wm3) @pm) W~3) @pm) 

Sulfur dioxide 

Annual arithmetic mean 
24-h 
3-h 

Particulate matter (as PI&o)’ 

Annual arithmetic mean 
24-h 

Carbon monoxide 

8-h 
l-h 

Ozone 

l-h 

Nitrogen dioxide 

Annual arithmetic mean 

Lead 

Maximum quarterly average 

80 
365 

50 
150 

10,ocQ 
40,ooo 

235 0.12 235 0.12 

ml 

1.5 

50 
150 

9 
35 

0.05 100 0.05 

1.5 

‘PMm is pa&dare mater with an acrodylumic dianacr 4lqUn 

Secondary standards set concentration levels above which public welfare (e.g., crops, livestock, building 

mtiterials) is believed to be negatively affected. Effective July 31.1987, the concentrationlimit and basis 
for measurement of PM were changed Attainment of primaryand secondary NAAQS for PM must now 

be determined by measuring particles termed PM 10. The major reason for this change was to establish 
standards that reflect the greater potential effects to human health associated with the smaller resphable 

particles. 

New Source Performunce Sfundords (NSPS) emission limitations (40 CFR Putt 60) are applicable 
to the HCCP because the facility has the potential to emit more than the specified amount of pollutants 
annually. During the 1970s and 198Os, EPA promulgated several different “sets” of NSPS applicable to 
fossil-fuel steam generators. The boiler capacity along with the date when construction, reconstmction, or 
modification begins will determine which NSPS the HCCP must meet. 

Significant amendments to the CAA were enacted in November 1990. ‘Ihe precise impact of these 
amendments upon the HCCP cannot be stated with certainty at this time because regulations as yet 
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unpromulgated by the EPA will eventually define the impact. However, Title V of the amendments 

establishes a new permitting structure that requires all major sources of air pollution to obtain a permit 

pursuant to the new requirements of the tide. Title V provides that EPA is required to promulgate 
regulations that defme the requirements for state programs to implement the title. Each state will then 

have 3 years to develop and submit to EPA a new operating permit program for compliance, which EPA 
will then approve or disapprove. Tide V provides that a single permit may be issued for a facility with 

multiple sources. 

Titles I, III, and IV of the CAA Amendments of 1990 may also affect electric generating facilities. 

Title I addresses the attainment and maintenance of NAAQS, especially for geographic areas that are not 

presently in attainment The Healy area is in altainmenlfor all of the criteria pollutants. Title III, 
which addresses hazardous air pollutant.s. mandates specific studies to establish whether public health 

criteria warrant further control of utility emissions of hazardous air pollutants. Title IV imposes 

additional constraints on utility emissions of S& and NO, to alleviate acid deposition. Nationwide .S& 
emissions will be reduced in two phases by a total of 10 million tons below 1980 levels: 5 million tons by 
199.5, and another 5 million tons by 2000. A 4-year extension of the second-phase deadline will be 

granted to power plants that elect to use clean coal technologies to decrease theii emissions. NO, 

emissions in the year 2CCO are required to be 2 million tons less than 1980 levels. However, Title ZV only 

applies to the contiguous 48 states. 

7.1.2 Clean Water Act 

‘Ihe CWA (CWA; Pub. L. 92-500, as amended) is intended to restore and maintain the chemical, 
physical, and biological integrity of the nation’s waters. As with the CAA, this statute is based on 

federal-state cooperation. Title Ill of the CWA directs EPA to set discharge standards and gives the state 

agency enforcement powers. Standards that act as a “floor,” below which water quality at the HCCP 

should not drop, and effluent discharge liiits “at the end of the pipe” are intended to ensure that these 

standards are met. Title IV establishes a permit program system, the NPDES (NPDES; 40 Cl% 

Part 122), that regulates discharges to surface waters. The HCCP would not be allowed to discharge into 

wafers of the United States without an NPDES permit. 
EPA has established effluent limitations for existing and new steam electric power plants 

(40 CFR Part 423). Table 7.1.2 shows NSPS for the steam ekz@ic generating category applicable to the 

HCCP. 
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Table 7.12. New source performance standards for steam electric power generation 

SOurCea Pollutant/oKGertY 

Concentration 

i-d maximum (ma) 30-d average kz/L~ 

Low-volume wastes 

Metal cleaning wastes 

Bottom ash transport 
water 

Cooling water* >25 h4W 

Cooling water <25MW 

cooling water 
(blowdown) 

All sources PolycNodnated biphenyls 

All sources except once- 
tlX0”gl-t 

PH 

‘The quantity of pdutamts discharged bun the *okwing maces rball nci ucccd the qwWj determind by multiplying the tlow of the. 
waste I- rimes UK mncaumtion listed. 

bonce.livougb cooling water. 
cMaximum conce”tmio”. 

dAvenge collcer,lntim. 

Total suspended solids i.TSS) 100 
otigrease 20 

TSS 
oiugrease 
Copper 
Iron 

TSS 
owgrease 
Chlorine (residual) 

Chlorine (residual) 

Chlorine (kee available) 
126 priority pollutants 
Chromium (total) 
zimc (total) 

100 
20 

1 
1 

100 
20 

0.z 

0.5c 

0.9 
Not detectable 

0.2 
1 

0 
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30 
15 

30 
15 
1 
1 

30 
15 

0.2d 

0.9 
Not detectable 

0.2 
1 

0 
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In addition, an Oil Spill Prevention, Containment, and Countermeasure Plan (SPCCP) is required 
for the HCCP in accordance with CWA requirements [Sect 31 l(j)], as amended by the Oil Pollution Act 

of 1990. The existing SPCCP for Healy Unit No. 1 is being revised to incorporate contingency meawes 

for spills of diesel fuels as well as other nonpetroleum chemicals that would be stored and utilised in the 

HCCP. 

7.1.3 Resource Conservation and Recovery Act and Amendments 

The RCRA Pub. L. 94-580, as amended and a major amendment to it known as the 1984 
Hazardous and Solid Waste Amendments (HSWA; Pub. L. 98-616) are intended to ensure that all solid 
waste, including suspensions, other liquids, and especially hazardous waste, is handled so as to minimiie 
risks to the environment and the public. 

Solid coal combustion wastes from the HCCT are currently exempt from regulation under 
Sect. 3001 of RCRA. However, Sect. 8002 of RCRA required EPA to study alternatives for disposal of 
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coal combustion wastes and present the results to Congress. The study (EPA 1988) found that fly ash, 

bottom ash, boiler slag, and flue gas desulfmization wastes generally do not exhibit hazardous 

characteristics under current RCRA regulations. EPA intends to regulate these wastes under Subtitle D of 
RCRA (for nonhazardous wastes). 

EPA found that some maintenance and water purification wastes do. however, exhibit RCRA 

hazardous characteristics (EPA 1988). EPA is considering removing the Sect. 3001 exemption for these 

wastes, making them subject to the requirements of Subtitle C. If catalysts, filter cakes, slag, ash, or 

by-products contain suflicient amounts of heavy metals or extractable/leachable organics and are disposed 

of off-site or without mixing with other solid wastes, they could also be classified as haxardous. 
If any of these wastes or by-products are eventually regulated as hazardous under Subtitle C of 

RCRA, the HCCP would need to comply with the regulations. 

7.1.4 Endangered Species Act 

Under Sect. 7 of the Endangered Species Act of 1973 (Pub. L. 93-205. as amended), DOE must 

consult with FWS to ensure that proposed actions are not likely to jeopardixe the continued existence of 

any endangered species or threatened species or result in the destruction or adverse modification of the 

critical habitat of such species. Appendix C documents the findings of the FWS from such consultation. 

7.1.5 Floodplains and Wetlands Requirements 

Federal agencies must consider the effects of their proposed actions on floodplains and wetlands 

under Executive Orders (EOs) 11988 (‘Floodplain Management”) and 11990 (“Protection of Wetlands”). 
These EOs require federal agencies to avoid to “the extent practicable” adverse impacts associated with 

the occupancy and modification of floodplains and the destruction and modification of wetlands. 

Agencies am also directed to avoid direct or indirect support of development in floodplains and wetlands 

where there is a practicable alternative. DOE has established Part 1022 of Chapter X of Tide 10 of the 

code of Federal Regulations to comply with EOs 11988 and 11990. DOE must determine whether a 
floodplain or wetland is present at the HCCP site (Sect 4.1.6). assess the impacts on such floodplains and 

wetlands, and consider alternatives that would minimise impacts to these resources. If DOE finds that the 

only practicable alternative consistent with the law and with EO 11988 requires siting in a floodplain, 
DOE must, before taking action, design or modify the action in or&r to minimise potential harm to or 
within the floodplain and must publish a notice containing an explanation of why the action is proposed to 

be located in the floodplain. 
The federal agency responsible for enforcing these EOs is EPA. ‘the Federal Water Pollution 

Control Act (FWPCA) Amendments of 1972, Pub. L. 92-500,86 Stat 931(1972) replaced the previous 

language of the FWPCA entirely. CWA of 1977, Pub. L. 95-217.91 Stat. 1566 (1977). then substantially 
amended this new text. The act is now commonly referred to as the clean Water Act The U.S. Congress 
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authorized the Secretary dredged or till material (b) of Sect. 404 directed Engineers through the “veto authority” states withdrawal of specification) the use of any defined Subsection (q) provided memoranda of agreement 
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Table 72.1. Federal permits and documents to be obtained or prepared 
for the Healy Clean Coal Project 

Anticipated permitting agency 

U.S. Environmental Protection 
Agency 

Permit description 

Permit to discharge into water, National Pollutant Discharge Elimination 
System: (1) storm w&r dLwhwgesfrom consign a&ities; 
(2) wastewater discharge from construction camp sewage plant 
(3) wastewater discharge from batch plant and general construction area: 
(4) wastewater discharge for once-through cooling during plant operation 
(5year renewable): (5) wastewater discharge for treated plant service water 
during plant operation @-year renewable): (6) coal pile nrnoff discharge; 
(7) storm water diwharges awociated witfa indrcslrinl activity 

Oil Spill Prevention Conbol and Cowatwmeasure Plan for oil storage 
facilities 

Generation, transportation, storage, treatment or disposal of hazardous 
waste 

corps of Engineers Diharge of dredged or fill material into U.S. waters-Department of the 
Army permit (Section 404 Permit): (1) constroction of intake and 
discharge facilities in the Nenana River; (2) lands classified as wetlands by 
the corps of Engineers 

U.S. Dqarxment of Transportation, Notice of proposed construction or alteration of struchues that may 
Federal Aviation Adminisuation interfere with airplane flight paths 

Table 7.22. National Environmental Policy Act (NEPA) support and compliance documents 

Document prepared by Description of action taken 

Environmental Information Volume Participant Forms the basis for U.S. Department 
of Energy’s (DOE’s) preparation of 
an environmental impact statement 
@IS) and related NEPA documents 

US DOE The key environmental document 
that serves as the basis for the 
Record of De&ion and further 
federal action 

Table 72.3. Other support and compliance documents 

Document Prewd bv Description of action taken 

Environmental Monitoring Plan Participant Prepared subsequent to the 
Environmental Impact Statement and 
within 60 days after construction 
beains 
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Table 7.2.4. State permits and documents to be obtained or prepared 
for the Healy Clean Coal Project 

Permitting agency Permit description 

Alaska Department of Natural Resources, 
Division of Land and Waste Management 

Temporary permits to appropriate water: (1) concrete 
batch plant; (2) dust control; (3) construction camp and 
potable water supply 

Permit to appropriate water (permanent water rights 
permit): (1) once-through cooling; (2) boiler feed wa@ 
(3) potable water, (4) dust control 

Tempary land use permits: national park air quality 
monitoring site 

Right-of-way (easement) permit: (1) access road.% 
(2) water pipelimes; (3) transmission lines 

Material sale contract: gravel extraction 

Land use lease: (1) national park air quality monitoring 
site; (2).long-term lease of state of Alaska Lots 7 and 8 
under lease to Golden Valley Electric Association, Inc. 

Alaska Department of Environmental Conservation Air quality program: prevention of signiticant 
deterioration 

Air quality contml: permit to operate 

Wastewater disposal permit (1) wastewater discharge 
from the construction camp sewage plant; 
(2) wastewater discharge from the batch plant and 
general consbuction area; (3) wastcwatcr discharge for 
once-thmugh cooling during plant operation; 
(4) wastewater discharge for nested plant service water 
during plant operation: (5) coal pile runoff discharge 

Plan review for sewage systems, water, and wastewater 
meatment works during construction 
Certificate of reasonable assurance (401 Water Quality 
Certification) 

Solid waste disposal permit 

Alaska Railroad Corporation 
Fuel storage, transfer. and handling 
Land use lease 



8. REFERENCES 

ADCRA (Alaska Department of Community and Regional Affairs) .1992. Telephone communication 
between Scott Ruby, Local Government Specialist, ADCRA, Anchorage, Alaska, and James 
Saulsbmy, ORNL, August 13.1992. 

AIDEA (Alaska Indusnial Development and Export Authority) 1990. Ambienr Sound Level Survey, 

Healy Clean Coal Project, Healy, Alaska, prepared by Stone & Webster Engineering Corp., Denver, 
December. 

AJDEA (Alaska Industrial Development and Export Authority) 1991a Second Draff Environmental 

Information Volume, Heady Clean Coal Project, Healy, Alaska. prepared by Stone & Webster 
Engineering Corp., Denver, September. 

AIDEA (Alaska Industrial Development and Export Authority) 1991b. Application for NPDES Permit 

for Power Plant Operation: Heady Clean Coal Project, Healy, Alaska, prepared by Stone & Webster 
Engineedng Corp., Denver, October. 

AlDEA (Alaska Industrial Development and Export Authority) 1992. Permit Application for Air QuaMy 
ProgrMrevention of Significant Deterioration (PSD) and Air Qualiry Control-Permit to 

Operate, Srate of Alaska Department of Environmental Conservation, Vol. I, Healy Clean Coal 
project Healy, Alaska prepared by Stone and Webster Engineering Corp., Denver, April. 

AIDEA (Alaska Industrial Development and Export Authority) 1993. Final Thermal Discharge Impact 

Analysis, Elements of Technical Analysis, Healy Clean Coal Project, Iiealy, Alaska, prepared by 

Stone and Webster Engineering Corp., Denver, January. 

Alaska Department of Natural Resources 1985. Banana Basin Area Plan for State Lana& June. 
Alaska Department of Natural Resources 1990. TaMM Basin Area Plan Resource Assessment Summary 

NeMM River Corridor, May. 
Alaska Department of Transportation and Facilities 1990. “Annual Average Daily Traffic Counts: The 

George Parks Highway.” 
Alaska Heritage Research Group, Inc. 1987. Cultural Resources Management Plan for the Lignite 

(Hoseanna) Creek Drainage, prepared for Usibelli Coal Mine, Inc., January. 
Algennissen. S. T, et al. 1990. “Probabiiistic Earthquake Acceleration and Velocity Maps for the United 

States and Puerto Rico,” Miscellaneous Field Studies Map MF-2120, U.S. Geological Survey, 
Denver. 

APA (Alaska Power Author@) 198.5. Susitna Hydroelectric Project, Definition and Costs of Thermal 

Power Alternatives to Susitna, Hatza-Ebasco, Susitna Joint Venture, Anchorage, Alaska, 

81 



1 Healy Clean Coal Project EiS 

APA (Alaska Power Authority) 1988. Estimated Costs and Environmental Impacts of Coal-Fired 

Power Phutts in the AM&t Railbelt Region, prepared by Stone and Webster Engineering Corp., 

Denver, November. 

Applied Technology Council 1978. Tentative Provisions for the DeveMpment of Seismic Regulations 

for Buildings, National Bureau of S&tdards Special Publication 510, U.S. Department of 

Commerce, Wmhington, D.C. 
Baker, J. P., et al. 1990. Biological Effects of Changes in Suvace Water Acid-Base Chemisny, NAPAP 

Report 13, National Acid Precipitation Assessment Program, Washington, D.C. 
Benson, C. S. 1965. Ice Fog: Low Temperature AirPollution, Geophysical Jnstitute Report, UAG 

R-173 (DDCNo. 631553). 
BLM (U.S. Bureau of Land Management) 1980. Visual Resource Managemenf Program. 

Bittner, J. January 1991. Alaska State Historic Preservation Ome, let&r to W. D. Steigers, Stone and 

Webster Engineering Corp., Denver. 

Bodhaine, B. A., and D&on, E. G. 1993. ‘LALong-tenn Decrease in Arctic Haze at Barrow, Alasha,” 

Geophys. Res. Letf 2OtlO): 947-950. 
Bowers, J. F., Bjorklund, J. R., and cheney, C. S. 1979. Industrial Source Complex (SC) Dispersion 

Model User’s Guide, EPA-450/4-79-030, prepared for the U.S. Environmental Protection Agency by 
H. E. Cramer Company, Inc., Salt Lake City. Utah. 

Bradley, W. E. 1985. Estimating Exterior Noisefrom Power Plants, pp. 343-47 in proceedings of 
NOISE.CON85, Columbus, Ohio, Noise Control Foundation, Poughkeepsie, New York, June 3-5. 

Brewer, R. S. January 4,1993. Mayor, Denoli’ Borough, letter m Dr E. W! Emns, U.S. Deqlment of Energy, 

P&bwgh Enetgy Techno@ Cent% 
Canter, L. W. 1977. Environmental Impact Assessment, McGraw-Hi, New York. 

CH2M Hill 1992. Fort Knox Mine Draft Environmental Assessment, Anchorage, Alaska, December. 

Crock, J. G., et al 1992. Element Concentrations and Trends for&loss, Lichen, and Surface Soils in 
and near Denali National Park and Preserve . Open Fe Report 92-323. U.S. Geological Survey, 
Denver, Cola. 

Dames and Moore 1975. Influence of Golden Volley Electric Association, Inc., Thermal Discharge on 
Biora of the Henana River near Heoly, Alaska: A Physical-Chemical Evaluation, Final Report 
No. 90.57-005-22. 

Davis, D. D.. and Whhour, R. G. 1976. Susceptibility of Woody Plants to SulfurDioxide and 
Photochemical Oxidants, EPA-600/3-76-102, Corvallis Environmental Research Laboratory, Oreg. 

DeHayes, D. H. 1992. “Winter Injury and Development of Cold Tolerance of Red Spruce,” Ch. 9 in The 

Ecology and Decline of Red Spruce in the Eastern United States, ed., C. Eagar and M. B. Adams, 
Springer-Verlag, New York. 

0-2 



Final: December 19931 

DeHayes, D. H., Ingle, M. A., and Waite, C. E. 1989. “Nitrogen Fertilization Enhances Cold Tolerance 
of Red Spruce Seedlings,” Can. J. For Res. 19.1037-1043. 

DOE (U.S. Depamnent of Energy) 1989. Clean Coal Technology Demonstration Program, Final 

Programmatic Environmenral Impact Srufemenr, Dot. No. DOE/EL%0146, U.S. Department of 
Energy, Washington, DC., November. 

DOE (U.S. Department of Energy) 1991. Implementation Planfor the Preparation of an Environmental 

Impact Statementfor the Proposed Healy Clean Coal Project, U.S. Department of Energy, 
Washington, D.C., August. 

Durfor, C. N., and Becker, E., 1964. “Public Water Supplies of the 100 Target Cities in the United States, 
1962,” U.S. Geological Survey Water Supply Paper No. 1812, Denver. 

Dvorak, A. J., et al. 1977. The Environmental Effects of Using Coalfor Generating Electricity, 

NUREG-02.52, U.S. Nuclear Regulatory Commission, Washington, D.C. 
Dvorak, A. J., et al. 1978. Impacts of Coal-Fired Power Plants on Fish, Wildlye, and Their Habitats. 

FWSIOBS-78X)29, U.S. Fish and Wildlife Service, Washington, D.C. 
Elliott, C. L. 1984. “Wildlife Food Habits and Habitat Use on Revegetated Stripmine Land in Alaska,” 

Ph.D. thesis, University of Alaska, Fairbanks. 
ENSR (formerly ERT) 1987. User’s Guide to the Rough Terrain Dt@csion Model (RTDM). 

ENSR Consulting and Engineering 1992. Healy Clean Coal Pmject Air Quality Monitoring 

Program-Annual Data Reporl September 1990 through August 1991, Fort Collins, Cola. 

EPA(U.S. Environmental Protection Agency) 1972. Workbook of Thermal Plume Prediction, Volume 

I, Submerged Discharge, August. 

EPA (U.S. Environmental Protection Agency) 1976. Development Documentfor Besr Technology 

Available for the Location, Design, Construction and Capacity of Cooling Water Intake Structures 

for Minimiring Adverse Environmental Impact, EPA 440/l-76/015a, Washington, D.C. 
EPA(U.S. Environmental Protection Agency) 1982. Air Quality Criteria for Particulate Matter and 

Sulfur Oxides, EPA-600/8-82-029C. Research Triangle Park, N.C. 
EPA(U.S. Environmental Protection Agency) 1988. Report to Congress-Wastesfrom the Combustion of 

Coal by Elecm’c Utility Power Plants, EP&530-SW-88-002, Office of Solid Waste and Emergency 
Response, Washington, D.C., February. 

EPA(U.S. Environmental Protection Agency) 1990a. Evaluation of rhe Potential Carcinogenicity of 
Electromagnetic Fields, Review Drafr, EPAJ600/6-90/005A, June. 

EPA (U.S. Environmental Protection Agency) 199Ob. (Proposed) Supplement B - Guideline on Air 

Quality Models (Revised), Office of Air Quality Planning and Standards, U.S. Environmental 
Protection Agency, Research Triangle Park, N.C. 



1 Healy Clean Coal Projeci EIS 

EPA (U.S. Environmental Protection Agency) 1991. Final Envlmnmental Impact Statement, Florida 

Power & Light Company, Martin Coal GasificationlCombined Cycle Project, EPA904k9-91-001 

(a), Mw 
ESSA (U.S. Department of Commerce, Environmental Science Services Administration) 1968. Weather 

Atlas of the United States. June. 
FWS (U.S. Fish and Wildlife Service) 1989. “Endangered and Threatened IXldlife and Plants; Animal 

Notice of Review,” Fed. Regist. 54.554-579. 

FWS (U.S. Fish and Wildlife Service) 1990. “Endangered and Threatened Wildliie and Plants; Review 
of Plant Taxa for Listing as Endangered or Threatened Species,” Fed. Regist. 55.6184-6229. 

Geophysical Research Letters 1993. A Long-Term Decrease in Arctic Haze at Barrow, Ala&t. 

An&can Geophysical Union, 20 (10) pp. 947-950, May. 

Glenn, J. 1990. “The State of Garbage in America,” Biocycle, March. 
Golden, J. et al. 1979. Environmental Impact Data Book, Ann Arbor Science, Ann Arbor, Mich. 
Gough, L. J?, Shacklette, H. T., and Case, A. A. 1979. “Element Concentrations Toxic to Plants, 

Animals, and Man,” U.S. Geological Survey Bulletin 1466, U.S. Government Printing Office, 
Washingtan, DC. 

Greiser, T. W., et al. 1986. “Sample Survey and Predictive Module Refinement for Cultural Resources 
Located Along the Susitna Hydroelectric Project Inner Features,” in Cultural Resource Management 

Planfor the Lignite (Hoseanna) Creek Drainage, prepared by Alaska Heritage Research Group, 
Inc., for Usibelli Coal Mine, Inc., 1987. 

Grey, E., and Lehner, D. 1983. Flood Plain Management Study (Low Intensiay), Lower Tanana River 

and Tributaries, Interior, Aluskn, U.S. Department of Agriculmre, Soil Conservation Service. 
GVEA (Golden Valley Electric Association, Inc.) 1978. Applieatlon for Approval to ConstructlModilj, a 

Source Pursuant to Prevention of Significant Deterioration-Unit No. 2, Healy Al&a, prepared 

by Stanley Consultants, Inc., November. 
GVEA (Golden Valley Electric Association, Inc.) 1991a Power Requirements Study, prepared by 

CH2M HlB, Bellevue, Washington, December. 

GVEA (Golden Valley Electric Association Inc.) 199lb. integrated Resource Pkrnning Study, prepared 
by CHZM HZ, Lielkvue, Washington, December 

Helm, D. 1985. Pre-mining Vegetation Inventory, Poker Flats Permit Area, Usibelli Coal Mine, Usit& 
Coal Mine, Inc., Healy, Alaska. 

Huffman, P J., and Ohtake, T. 1971. “Formation and Growth of Ice Fog Particles at Fairbanks, Alaska,” 
Journal of Geophysical Research 70.651-65. 

ICBO (Bnemational Conference of Building Offbcials) 1988. “Uniform Building Code.” International 
Conference of Building Officials, Whittier, Calif. 



Final: December 1994 

Institute of Social and Economic Research, University of Alaska, Anchorage 1988. Economic and 
Demographic Projecrions for the Alaska Railbelt: 1988-2010, prepared for the Alaska Power 
Authority, August. 

Keller. T. 1985. “SO2 Effects on Tree Growth,” pp. 250-263 in Sulfur Dioxide and Vegetation, eds. 
W. E. Winner, H. A. Mooney, and R. A. Goldstein, Stanford University Press, Stanford, Calif. 

KIein, R. M., Perkins, T D., and Meyers, H. L. 1989. “Nutrient Status and Wmter Hardiness of Red 
Spruce Foliage,” Can. J. For Res. 19.754758. 

Kumai, M. A. 1969. Formation and Reduction of Ice Fog: Part II: Ice Fog Formationfrom (I Cooling 

Pond, CRREL, Research Report 235. 
Langford, T. E. 1983. Electric@ Generation and rhe Ecology of Natural Waters, Liverpool University 

Press, Liverpool, England. 
Latimer, D. A., et al. 1985. Modeling Regional Haze in the Southwest: A Preliminary Assessment of 

Source Conrributions, SYSAPP/85-038. Systems Applications, Inc., SanRafael, Calif. 
Latimer, D. A., and Ireson, R. G. 1988. Workbook for Plume Visual Impact Screening and Analysis, 

EPA-450/4-88-015, U.S. Environmental Protection Agency, Office of Air Quality Planning and 
Standards, Research Triangle Park, N.C., September. 

LeBlanc. F., and Rao, D. N. 1975. ‘Effects of Air Pollutants on Lichens and Bryophytes,” pp. 23 l-272, 
in Responses of Plants to Air Pollution, eds. B. H. Mudd and T T Kozlowski, Academic Press, New 
York. 

Leistrltz, L., and Murdock, S. 1986. “Socioeconomic Impacts of Large Scale Development Projects in 
the Western United States: Implications for Synthetic Fuels Commercialisation,” in Contributions in 

Political Science No. 179, eds. E. Yanarella and W. Green, Greenwood Press, Westport, Comt. 
Lusis, hi. A., Anlauf, K. G., Banie, L. A., and Wiebe, H. A., 1978. “Plume Chemisby Stun% at a 

Northern Alberta Power Plant,” Ahnos. Environ. 12,2429-2437. 
McLaughlin, S. B., Jr., and Taylor, G. E. Jr. 1985. “So2 Effects on Dicot Crops: Some Issues, 

Mechanisms, and Indicators,” pp. 227-249 in Sulfur Dioxide and Vegetation, eds. W. E. Wmr, 
H. A. Mooney, and R. A. Goldstein, Stanford University Press, Stanford, Calif. 

Mitchell, J. F. B. 1989. “The ‘Greenhouse’ Effect and climatic change,” Reviews of Geophysics 27, 

115-139. 
NADPlNTN Coordination Office 1989. NADPINTN Annual Data Summary: Precipitation Chemistry in 

the United Srares 1988. Colorado State University, Fort Collins, Colo. 
NADP/NTN Coordination Office 1990. NADPINTN Annual Data Summary: Precipitation Chemisny in 

the United Srates 1989, Colorado State University, Fort Collins, Colo. 
NAS (National Academy of Sciences) 1993. “Protecting VlsibiUry in Nattonal Parks and Wilderness 

Areas,” National Research Council, National Academy Press, Washington, DC. 



) Healy Clean Coal Project EIS 

Nash, T. H., Ill 1973. “Sensitivity of Lichens to Sulfur Dioxide,” Bryologist 76.333-339. 

National Radiological Protection Board 1992. “Electromagnetic Fields and the Risk of Cancer,” Report 
of an Advisory Group on Non-ionizing Radiation, Vol. 3, No. 1.1992, National Radiological 
Protection Board, Chilton, Didcot Oxon OX1 1 ORQ. 

Nenana 1987a Nenana Coat-Fired Electrical Generating Plant Project Assessment, City of Nenana, 

March. 

Nenana 1987b. Nenana Coal-Fired, Ehsctrik Generation Facility Feasibitity Study, Pretimbtary Phase 

I Work Pmgram (Financial Feasibility), City of Nennna, December. 

Niemi, G. J., et al. 1990. “Overview of Case Studies on Recovery of Aquatic Systems from 
Disturbance,” Environmental Management 14,571-587. 

NOU (National Oceanic and Atmospheric Administration) 1988. Local Climatological Data, Annual 

Summary with Comparative Data, Fairbanks, Alaska. 
Novah, J. December 14,1992. Superintendent, Denali Borough School District, letter to 

Dr. E. W. Evans, U.S. Department of Energy, Pittsburgh Energy Technology Centen 

NPS (National Park Service) 1982. Environmental Assessmentfor Development Concept Plant, Park 

Road Corridor, Denali National Park and Preserve. 

NPS (National Park Service) 1990. Final Environmental Impact Statement, Cumulative Effects of 

Mining, DenaR National Park and Preserve, Alaska, Anchorage, Alaska. 
NRC (National Research Council) 1980. Trace-Element Geochemistry of Coal Resource Development 

Related to Environmental Qua& and Health, National Academy Press, Washington, D.C. 
Price, B. January 81993. Program Director, Railbelt Mental Health and Addictions Program, letter to 

Dr. E. W. Evans, U.S. Department of Energy, Pittsburgh Energy Technology Centen 

Richards, L. W., Bhznchard, C. L., and Blumenthal, D. L., eds. 1991. “Navajo Generating Stattan 
Visibility Study,” Final reportpreparedfor Salt River Project by Sonoma Technology, Inc., Santa 

Rosa, CA., STI-90200~1124-FR, November. 

Roseneau, D. G., and Springer, A. M. 1991. Raptor Surveys in the Viciniry of the Healy Clean Coal 

Project near Healy, Alaska, 30-31 May 1991, draft interim report (Task 1). Biosystems Alaska, 
Fairbanks. 

Sagan, L. A., M.D. 1988. ‘Research Priorities in Electric and Magnetic Fields,” Forum for Applied 
Research and Public Policy, Winter. 

Seed, H. B., and Idriss. 1. M. 1971. “Simplitied Procedure for Evaluating Soil Liquefaction Potential,” 
Journal of the Soil Mechanics and Founabions Division, Proceedings of me American Society of 
Civil Engineers 97:9, 1249-1274. 

Shaw, G. E. March 20.1991. Letter communication from G. E. Shaw, University of Alaska. Fairbanks 
Geophysical Institute, to W. D. Steigem, Stone & Webster Engineering Corporation 



Final: December 1993 

Shtiner, D. S., et al. 1990. Response of Vegetation to Atmospheric Deposition and Air Pollution, 
NAPAPReport 18, National Acid Precipitation Assessment Program, Washington, D.C. 

Sigal, L. L. and Sutex, G. W., II 1987. “Evaluation of Methods for Determining Adverse Impacts of Air 
Pollution on Terrestrial Ecosystems,” Environ. Manage. 11.675-694. 

Sisterson, D. L., et al. 1990. NAPAP State of Science Report 6: Deposition Monitoring: Methodr and 
Results, National Acid Precipitation Assessment Program. Washington, D.C. 

Smith, A. E., and .I. B. Levenson 1980. A Screening Procedure for the Impacts of AL PoButlon 
Sources on Plants, Soils, and Animals, EPA 45Ol2-81-078, U.S. Environmental Protection 

Agency, Research Triangle Park, N.C. 

Sonoma Technology, Inc. 1992a Visual Impact Analysis of the Plume from the Healy Clean Coal 

Project on Den& National Park and Preserve, STI-91170.1205DFR, preparedfor Akaska 

Industrial Development and Export Authority, Santa Rosa, CaBf, April 

Sononm Technology Inc. 1992b. AoMendum to the Vlsuallmpact Analysis of the Plumefrom the 
Healy Clean Coal Project on Denali National Park and Preserve, STI-91X70-120LADD,prepared 

for Alaska Industrial Development and Export Authority, Santa Rosa, Calif September. 
Sonoma Technology, Inc. 1993a. Addendum No. 2 to the Visual Impact Analysis of the Plume from 

the Healy Clean Coal Project on De&i National Park and Preserve, STI-91170-I205ADD2, 

prepared for Alaska Industrial Development and Export Authority, Anchorage, Alaska, Santa 

Rosa, Cal&, June. 
Sonoma Technology, Inc. 1993b. Supplemental Regional Haze Analysis for the Healy Clean Coal 

Project, STIi-9Il70-1366-RHA, preparedfor Alaska Industrial Development and Export 

Authority, Santa Rosa, Calif., July. 
Sonoma Technology, Inc. 1993~. Addendum No. 3 to the Visual Impact Analysis of the Plume from 

the Healy Clean Coal Project on Denali National Park and Preserve, STI-91170-ItOS-ADD3, 

preparedfor Alaska Indttstrial Development and Export Authority, Santa Rosa, Colif., October. 

Soroos, M. S. 1992. “The Odyssey of Arctic Haze, Toward a Global Atmospheric Regime? 

Environment 34, No. 10. 
Stanley Engineering Company 1967. Operator Training Manual Part 2-Unit No. 1 Characteristtcs, 

preparedfor Golden Valbzy Electric Association, Inc. 
Stottlemeyer, R. 1992. Nitrogen m.tneraBzation and streamwater chemisuy, Rock Creek Watershed 

Denali National Park, Aktska, V.SA. Arctic and Alpine Research 24291-303. 

Stottlemeyer, R. and K. McLoone, 1990. Natural regulation of headwater stream chemistry by 
geological substrata, soils, and vegetation, DenaIi National Park and Preserve. Drafl Final 

Report, GURSU Research Rept. 43, Michigan Technological University, Houghton, MI. 

9-7 



1 Healy Clean Coal Projecl EIS 

Suter, G. W., II, and Sharples, F. S. 1984. “Examination of a Proposed Test for Effects of lbxicants on 
Soil Microbial Processes,” pp. 327-344 in Toxicity Screening Procedures Using Bacterial Systems, 

eds. D. Liu and B. J. Dutka, Marcel Decker, Inc.. New York. 
Tarbox, K. E.. et al. 1979. Biological Shtdies of a Proposed Power Plant Site Near HealyL, Alaska, 

Woodward-Clyde Consultants, Anchorage, Alaska. 
Thorson, R. M. 1978. ‘<Recurrent Lute Qaaternaty Faulting nearHe&, Alaska,” A.%.& Division of 

Geologic and Geophysical Surveys Geologic Report 61,1&14. 

UCM (Usibelli Coal Mine, Inc.) 1983. Poker Flat Mine Permit Application, Healy, Alaska. 
UCM (Usibelli Coal Mine, Inc.) 1989. “Mine Water Must Be 25 ?Imes CIeaner Than Natural.” Usibelli 

Coal Miner 9,2. 
U.S. Bureau of the Census 1988. County and City Dara Book, 1988, U.S. Department of Commerce, 

Bureau of the Census. 
USFS (U.S. Forest Service) 1974. National Forest Louiscape Management, Agricultural Handbwk 

No. 462, Vol. 2, April. 
USGS (U.S. Geologkal Survey) 1990. National Water Swnmaty 1987, Hydrologic Events and Wafer 

Supply and Use, USGS Water-Supply Paper 2350, U.S. Government Printing Gffice, Denver. 

USGS (U.S. Geological Survey) 1991. Computer database information on flow of the Nenana River at 
Healy, Alaska, January 23. 

van &r W&a?, and Waarts, R. G. 1983. “Contra.st Detect&n and its Dependence on tire Presence of 

Edges and Lines in the Stimulus Field,” Vision Res. 23,821-830. 

Van Hook, R. I., and Shults, W. D. 1977. Effects of Trace Contaminantsfrom Coal Combustion, ERDA 
77-64, Energy Research and Development Administration, Washington, D.C. 

Wackter, D. J., and Foster, J. A. 1987. Industrial Source Complex (ISC) Dispersion Model User’s 

Guide, 2nd ed. (rev.), EPA450/4-88-002a. prepared for the U.S. Environmental Protection Agency 
by TRC Envhonmental Consultants, East Hartford, Corm 

Westman, W. E., Preston, K. P., and Weeks, L. B. 1985. “So2 Effects on the Growth of Native Plants,” 
pp. 26440 in Sulfur Dioxide and Vegetation, eds. W. E. Winner, I-I. A. Mooney, and R. A. 
Goldstein, Stanford University Press, Stanford, Calif. 

White, W! H., Se&new, C, Heino& D. W, E&gnu%, M. W, R&ha&s, L W!, Robetis, l? ?Z, Bhanfw&, I? S., 
Connec W. D., and W&n, W. E, Jr., 1985. “Preakdng the Wsibiii# of Odmney Plames: An 
Interomporkon of Fow Moo% wtth Observations at a Well-ConboUed Power Phmi,” Atmos. EnvLon 
19, SIsS28. 

Whitmom, M. E. 1985. “Effects of So2 and N& on Plant Grohh,” pp. 281-295 in Sulfir Dioxide and 
Vegetation, eds. W. E. W-r. H. A. Mooney, and R. A. Goldstein, Stanford University Press, 
Stanford, Calif. 



Final: December 1993 

Winkbnann, J. December 18,1992. Physicians Assistant, Healy Clinic, letter to Dr. E. W. Evans, U.S. 
Department of Energy, Pittsburgh Energy Technology Center. 

Wolfe, R. 1988. Unpublished repolt to the Alaska Joint Boards of Fish and Game. 
Woodward-Clyde Consultants 1978. Winter Biological Observations of Two Proposed Power Planr 

Sires Near Nenana and Healy. Alaska, Anchorage, Alaska. 

RELATED DOCUMENTS 

Alaska Industrial Development and Export Authority 1989. Proposal, Healy Cogeneration Project 

Demonstrating TRWs Entrained Combustion System with Limesrone Injection and Joy 

Technologies’ Activated Recycle SDA System, (submitted in response to Program Opportunity 
Notice for Clean Coal ‘Ikcbnology Demonstration Projects, DE-PSOl-89FE61825). August. 

Alaska Industrial Development and Export Authority 1990. Air Qualiry and Related Monitoring 

Programs, Healy Clean Coal Project, Healy, Alaska, prepared by Stone & Webster Engineering 
Corp., Denver, August. 

Alaska Industrial Development and Export Authority 1990. Permit and Environmenral Plan, Healy 

Power Project, Healy. Alaska, prepared by Stone & Webster Engineering Corp., Denver, April. 
Al&a Power Authority 1982. Environmenral Assessment Report, Anchorage-Fairbat& Transmission 

Intertie, R-2422, prepared by Commonwealth Associates Inc., March 
Golden Valley Elechic Association 1978. Application for Approval to Construc~lModify a Source 

Pursuanr to Prevention of Significant Deterioration - Vnir No. 2. Heaiy, Alaska, prepared by 
Stanley t3multants. Inc., August 

U.S. Department of Agriculture 1983. Flood Plain Management Sauiy (Low Inrensiry), Lower Tanana 

River and Tributaries, Interior, Alaska. Soil Conservation Service, May. 
U.S. Department of Energy 1990. Environmental Assessmenr, Utility Retrofit Demonstration Using 

TRW Slagging Combustor Technology, DOUEA-0396, Washington, D.C., February. 
U.S. Department of the Jnterior 1982. Environmental Assessmenr, Developmenr Concept Plan for Park 

Road Corridor, Denali National Park and Preserve, Alaska, National Park Service, Denver, March. 
U.S. Depanment of the Interior 1987. Dr& Environmental Impact Starement, Tram-Alaska Gas 

System, Bureau of Land Management, Anchorage, Alaska, September. 
U.S. Environmental Protection Agency 1980. interim Guidance for Visibiliry Monitoring, 

EPA-45On-80-082, EPA Of!ice of Air Quality Planning and Standards, Research Triangle 
Park, N.C., November. 



1 Healy Clean Coal Project EIS 

U.S. Environmental Protection Agency 1984. User’s Manualfor the Plume Visibility Model 
(PLWUE If), EPA-600/8-84X05, EPA Office of Research and Development, Research Triangle 
Park, NC., February. 

U.S. Environmental Protection Agency 1988. Workbookfor Plume Usual ImpactScreening and 

Analysis, EPA450/4-88-015, EPAOffice of Air Quality Planning and Standards, Research Triangle 
Park, N.C., September. 

U.S. Environmental Protection Agency 1990. fMPROVE Progress Report, EPA-450/4-90-008, EPA 
Office of Air Quality Planning and Standards, Research Triangle Park, NC., May. 

U.S. Federal Energy Regulatory Commission 1984. Droft Environmental Impact Statement, Susima 

Hydroelectric Project, FERC No. 7114 -Alaska, FERUDEIS-0038, Washington, D.C., May. 
U.S. Federal Energy Regulatory Commission 1985. Final Supplemental Environmental Impact 

Statement, Bradley Lake Project, FERC No. 8221 -Alaska, FERC/EIS-0039, Washington, D.C., 
September. 

8-10 



9. LIST OF PREPARERS 

U.S. Department of Energy 

Steven J. Heintz, Project Manager 
Offke of Clean Coal Technology, Pittsburgh Energy Technology Center 

‘Thomas C. Ruppel, Environmental Coordinator 
Oftice of Clean Coal Technology, Pittsburgh Energy Technology Center 

Earl W. Evans, Senior Envimnmental Cooniinator 

O&ze of Clean Cool Technology, P&burgh Energy Technology Center 

Ellen Bjerklie, Post-Gmduate Environmental Researcher 
Oak Ridge Associated Universities 

Oak Ridge National Laboratory 

Robert L. Miller, Program Leader, Energy Division 
Technical Responsibility: Project Leader, Meteorology and Air Quality Analysis 
Education: B.S., 1975. Meteorology, Pennsylvania State. University 

M.S., 1977, Meteorology, Pennsylvania State University 
Years of Experience: 14 
Total Publications: 30 

Andrea W. Campbell, Research Staff, Energy Division 
Technical Responsibility: Surface Water Resources and Noise 
Education: B.S., 1970, Biology, Wiies University 

MS., 1978, Biology, Wiies University 
Years of Experience: 19 
Total Publications: 30 

9-l 



1 Healy Clean Coal Project EIS I 

Robert 0. Johnson, Development Staff, Energy Division 
Technical Responsibility: Thermal Discharge Analysis 
Education: B.S., 1972, Mechanical Engineering, University of Evansville 

M.S., 1975, Mechanical Engineering, Pmdue University 
Ph.D., 1984, Engineering Science &Mechanics, University 
of Tennessee 

Years of Experience: 16 
Total Publications: 38 

James W. Saulsbury, Research Staff, Energy Division 
Technical Responsibility: Prehistoric and Historic Resources, So&economics, and Aesthetic 

Analyses 
Education: B.A., 1986, History, University of Tennessee 

M.S., 1989, Planning, University of Tennessee 
Years of Experience: 4 
Total Publications: 5 

Wiiam P. Staub, Research Staff, Energy Division 
Technical Responsibiity: Geology, Geohydrology, and Solid Waste Management 
Education: B.S., 1956, Geological Engineering, Washington University of St. Louis 

M.S., 1961, Geology, Washington University of St. Louis 
Ph.D., 1968, Geotechnical Engineering, Iowa State University 

Years of Experience: 29 
Total Publications: 50 

Glenn W. Suter II, Research Staff, Envimnmental Sciences Division 
Technical Responsibility: Terreshiaf and Aquatic Ecology 
Education: B.S., 1970, Biology, Virginia Polytechnic Institute 

Ph.D., 1976, Ecology, University of Caliiornia, Davis 
Years of Experience: 15 
Total Publications: 77 

9-2 



acidic deposition 

alhtvial terrace 

amine 

i7tUdlOINUS 

arctic zone 

atmospheric dispersion model 

baghouse 

baseline conditions 

baseload Power plant 

bSUhiC 

biocide 

blended coal 

boiler 

boiler blowdown stream 

boiier hoppers 

bottom ash 

capacity factor 

coal fines 

10. GLOSSARY 

Wet (rain, snow, fog) or dry @article, gas) deposition of acidic 
substances on the earth’s surface following the chemical 
transformation and mmsport of SO2 and NO, 

An ancient floodplain 

Ammonia-based compound used to control corrosion in the 
boiler system 

Ascending rivers from the sea for breeding 

Climatic region characterized by low precipitation and a 
temperature range from the 40s (OF) to 20 below zero; located as 
the Arctic Drainage division on maps 

Computer program that simulates the effect or spread of 
Pollutants into the atmosphere from a source such as a power 
Plant 

Structure containing fabric filter bags that remove particulate 
matter from the flue gas before emissions leave the stack 

Existing conditions used to establish a baseline from which to 
evaluate potential impacts 

A plant intended to normally operate at near maximum capacity 

Of, relating to. or occurring at the bottom of a body of water 

A substance (e.g., chlorine) that is destructive to many different 
organisms and is used to treat water 

Equal amounts of run-of-mine coal and waste coal 

Equipment (vessel) in which water is converted to steam 

Removes impurities that have settled to the bottom of the boiler 

Used to collect the heavy fallout from the flue gas that occurs 
with a change in velocity due to a turn in the ductwork 

Heavy combustion panicles that drop out of the flue gas in the 
boiler area or comprise the fouling deposit residual cleaned off 
the boiler tubes 

The percentage of electricity actually generated by a Power plant 
during a year compared with the plant’s maximum capacity 

Small particles and dust from coal 
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cold shock Depression of an animal’s vital processescaused by a sudden 
drop in temperature (e.g., decrease in water temperature by 5°F 
or more can kill some fish species) 

combustor 

cones of depression 

Equipment in which coal is burned at high temperatures 

Depression of the potentiometric water surface due to pumping 
of a well 

continental zone 

conventional coal-fired 
power plant 

Climatic region characterized by an average of 12 tn./year 
precipitation and temperatures ranging from the 70’s (OF) to 20 
below zero; includes the Interior Basin area, central to northern 
Copper River area, and the West-Central area 

Plant using currently commercially existing coal burning 
technologies such as pulverized coal, stoker-fired coal, or 
atmospheric fluidized bed combustion 

conventional fuel 

cooling water 

cross connection 

demineralizer reagents 

downwash Downward movement of air on the downwind side of a structure 

dry scrubber The equipment used to remove sulfur dioxide (SOa) and 
particulate matter from the flue gas stream through a dry 
removal process 

electric substation 

entrainment mortality 

eyries 

flash catcine 

flocculation 

Traditionally used fuel such as coal, oil, and gas 

Water that is heated as a result of being used to cool the boiier 

Point where two separate cooling water discharge pipes are 
joined together and allow part of the flow from either pipe to be 
diverted to the other pipe 

Compounds (sulfuric acid and sodium hydroxide) used to 
reactivate the ion exchange deminerahzers 

Transformation and distribution center for electricity produced 
by the power plant 

Death of organisms pulled through a water intake structure and 
through a water use facility 

Sites high on mounttins or cliffs where birds of prey will lay 
eggs and raise young 

The formation of lie (CaO) by rapidly heating limestone. 
(CaCO3) 

Adsorption of chemicals by small particles to form larger stable 
aggregates or granules which can be removed from water by 
filtration or sedimentation 
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fly ash 

forced draft fans 

Gaussian dispersion model 

glacial ouhvash deposits 

global warming 

hazardous 

heat load 

heat shock 

hydration 

hydrologic cycle 

ichthyoplankton 

impingement mortality 

induced draft fans 

intake pond 

intertie 

inversion layer 

laydown area 

leachate 

light extinction theory 

Fine combustion particles (ash, soot, dust) that are carried in the 
flue gas 

Fans used to provide combustion air into the boiler 

Atmospheric dispersion model in which the spread of pollutants 
is defined by a Gaussian (normal) distribution 

Material moved by glaciers and subsequently sorted and 
deposited by streams flowing from the melted glacial ice 

Concept of a worldwide increase in climatic temperatures due to 
various man- or envh-onment-induced occurrences that increase 
greenhouse gases (e.g., CO in the atmosphere 

Continuous risk of harm or failure caused by or related to a 
substance or situation 

Volume of heated water discharged after being used by a facility 
to cool steam 

Depression of an animal’s vital processes or sudden stimulation 
of the nerves and contraction of the muscles caused by a sudden 
increase in temperature 

Water gamed via chemical reaction: the rigid attachment of 
water molecules to a chemical compound 

The endless circulation of water between ocean, atmosphere, and 
land 

Fish eggs and larvae 

Death of organisms that collect on the screens of a water intake 
structure 

Fans used to remove the combustion air from the outlet of the 
boiler and/or air pollution connol equipment 

Natural or dredged pond used as the cooling water supply 

Interconnection between two or mom electric utility systems for 
passage of current 

Layer of air having increased temperature with height 

Material and equipment storage area for the construction phase 

Solution or product obtained by leaching 

A theory that describes how light intensity is decreased, thus 
diminishing visibility 
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limestone injection 

maritime zone 

mitigation 

mixing height 

monostatic acoustic 
radar unit 

NAAQS 

no-action alternative 

outfall 

overburden 

palustrine 

The addition of limestone at or near the fuel combustots for flash 
calcination 

Climatic region charactetixed by high (60-2ftO in/year) 
precipitation, temperatures ranging from 600F to 20°F. and 
strong winds (SO-100 mph) associated with storms; includes 
southeastern Alaska, the South Coast, and southwestern islands 

Minimizing or eliminating 

The height within the lower atmosphere within which relatively 
vigorous mixing of pollutant emissions occurs 

An instrument used to determine mixing height in the atmosphere 

Accumulation of earth and stones carried and deposited by a 
glacier 

National Ambient Air Quality Standards are concentration levels 
set for six air pollutants to protect public health and welfare 

Alternative whereby the HCCP would not be. funded under the 
Clean Coal Technology Program and the clean coal technologies 
would not be demonstrated 

The outlet point for discharged or runoff water to a body of 
water or land area 

Material overlying a deposit of useful geologic materials or 
bedrock 

Wetlands classification that includes nontidal wetlands 
characterized by the presence of trees and shrubs. rooted plants, 
or aquatic beds, or nonvegetated wetlands 

A volume of ati or water con&i&g a mi.nbre of a gaseous, 
liquid, or solid discharge and rhe surround@ amblent 
environment. 

Equipment that bums coat with excess air in order to supply 
higher temperature air to the combustor 

productivity (vegetation) Capacity of an envimnment for producing a specific plant or 
sequence of plants under a specitied system of management, 
generally expressed in terms of vegetative or seed yields 

proof-of-concept Demonstrating that a proposed process will operate successfully 
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PSD increments The maximum increases to ambient pollution levels that may be 
incurred as a result of increased emissions from new or modified 
sources: applied to three different types of areas 

mptor 

repower 

A bird of prey 

The process of installing major new equipment at an existing 
power plant site or industrial facility: repowering often involves 
installing an entirely different tectmology and will increase the 
electricity generated by a plant 

The process of installing new equipment at an existing power 
plant or industrial facility to improve efficiency or polhrtion 
control without replacing the basic unit 

riparian 

reagent 

receptor 

run-of-mine coat 

secondary particulate 
species 

signiticant emission rates 

slag 

spray dryer absorber 

stability class 

stratosphere 

sump 

taiga 

Relating to, living, or located along the bank of a river or lake 

A substance used because of its chemical or biological activity 
(e.g., limestone used in the scrubbing process) 

A spatial point used in computer models at which pollutant 
effects are predicted 

Coal with sufficiently favorable characteristics that it is 
conventionally used in combustion processes 

Compounds such as sulfate or nitrate formed in the atmosphere 
from gases such as Sq or NO, emitted from a source such as a 
power plant 

Threshold values for ambient air quality monitoring requirements 

The molten by-product of firing coal at high temperature 
(3000”D 

Structure in which Sq is removed from the flue gas by using 
he to capture me SO2 

A category within a classification scheme designed to measure 
the ability of the atmosphere to mix air pollutants (e.g., A 
stability is most unstable and results in vigorous mixing, while F 
stability is very stable and results in extremely liiited mixing). 

The layer of the earth’s atmosphere above the troposphere and 
extending to about 31 miles above the earth’s surface; 
temperature vanes little and clouds are rare 

Concrete-lined pit at the lowest point of the drainage system 

Coniferous woodlands and forests 
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thermal plume Area of a water body with elevated temperature due to 
discharged heated water 

tipple 

tOXiC 

train load-out facility 

transition zone 

Structure used to store coal before loading into coat cars 

Of, relating to, or caused by a poison or toxin 

Structures and equipment necessary to load coal onto train cars 

Climatic region characterized by moderate precipitation, 
temperarums ranging between the 60’s (eF) to 10 below zero, 
and strong winds (S&l00 mph) associated with storms; includes 
the southern Copper River area, the Chugach Mountains to 
Bristol Bay area, and the coastal region of the West-Central area 

transmission corridor 

transmission line 

troposphere 

turbiie-generator 

waste coal 

watershed 

wind rose Diagram that shows the relative frequency or frequency and 
strength of winds from different directions 

lQl0 Lowest average one day flow in any IO-year period 

7QlO Lowest average daily flow during any 7 consecutive days in any 
lo-year period 

Area used to provide separation between the nanstnission lines 
and the general public and provides access to the transmission 
link for construction and maintenance 

Support structures, insulators, and conductors that transmit 
electrical power at 69 kV or higher 

The lowest layer of the earth’s atmosphere extending 7-10 miles 
from the earth’s surface; temperature generally decreases with 
altitude and clouds form 

The equipment that converts steam energy to mechanical energy 
(turbine) and to electrical energy (generator) 

Low-grade coal or overburden-contaminated coat 

The surface drainage area and subsurface soils and geologic 
formations that drain to a particular body of water 
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APPENDIX A 

WATER QUALITY PARAMETERS MONITORED 
IN THE NENANA RIVER AND HEALY CREEK 



Table A.1. Parameters measured monthly in water samples 
from the Nenana River and Healy Creek 

P@ Solids, residue at 108°C 

Tempemturc’ Solids, residue at 180°C 

Specific conductance’ Nitrahe. total and dissolved 

Dissolved oxygen’ Nitrate, total and dissolved 

Suealnflow’ Barium, total sod dissolved 

Alkalinity Copper, total and dissolved 

Bicarbonate Iron, total and dissolved 

carbonate Manganese, total and dissolved 

Calcium, total and dissolved Strontium, total and dissolved 

Chloride, dissolved Zinc, total and dissolved 

l-lardnesa May BOD 

Magnesium, total and dissolved Chemical oxygen demand 

Potassium, total and dissolved Oqanic carbon; total, suspended, and dissolved 

Silica, dissolved Color 

Sodium, total and dissolved Silt density index 

Sulfate., dissolved Turbidity 

Suspended sediment 

?=,eld mcuurcmcnL(. 
SOYICL: Alaska Industrial Dcvclopcn~ aad Expm Audmiry, 1991cr SmmdDrcfl Envir-nrollr@mtioion Vdunu. Hedy Clean 

Cd Project. Hdy. Afaskza preprcd by Stone and Webster Engineering Corp.. Denver, S~ptemakr. 
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Table A2. Parameters measured quarterly in water samples 

Fetal colifonn bacteria Cadmium, total and dissolved 

Bromide, dissolved Chromium, total and dissolved 

Fluoride, dissolved Cobalt, total and dissolved 

Iodide, dissolved Cyanide, total 

Ammonia as NH, total and dissolved Lithium, total and dissolved 

Phosphorus, total and dissolved Lead. total and dissolved 

Phosphate., total and dissolved Mercury, total and dissolved 

Oil and grease Nickel, total and dissolved 

Alumbum, total and dissolved Selenium, total and dissolved 

Antimony, total Silver, total and dissolved 

Araerdc, total and dissolved Sultide, total 

Beryllium, total and dissolved ziic, total 

Table A.3. Environmental Protection Agency priority pollutants measured once in 
water samples from the Nenana River and Healy Creek 

Semi-volatile organics 

Cbloro-methylphenol, total 

2-Chlomphenol, total 

2,4-Dichlomphenol, total 

2,4,6-Trichlomphenol, total 

2A-Dimethylphenol, total 

Diitmmethylphenol, total 

2A-Dmitrophenol, total 

2-N&phenol, total 

4-Niwphenol, total 

Pentachlomphenol, total 

Phenol, total 

Acenaphthene, total 

Acenaphthylene, total 

A-2 

Di-N-butyl phthalate, total 

1,2-Dichlombenzene, total 

1,3-Dichlombenzene. total 

1,4-Dichlombenzenine, total 

3,3-Dichlombenzidine, total 

Diethyl phthalate, total 

Dimethyl phthalate, total 

2.4~Dmimxoluene, total 

2,6-Dinitrotoluene, total 

Di-N-octylphthalate, total 

2-Ethylhexyl phthalate. total 

Fluorene, total 

Fluomthene. total 
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Anthracene, total 

Benzidine, total 

Benzo(A) anthncene, total 

Benz@) fluonmthene, total 

(Benzo(K) tluoramhene. total 

Benzo (Ghi) perylene, total 

Butyl benzyl phthalate, total 

2Chlomethoxy methane, total 

2Chlometbyl ether, total 

2Chlomisopmpyl ether, total 

4-Bmmophenyl phenylether, total 

2Chlomnaphthalene. total 

4Chlomphenyl phenyl ether, total 

Chrysene, total 

Dibenmanthracene, total 

Purgeable orgonics 

Benzene, total 

Bmmofonn, total 

Carbon tekachloride, total 

Chlomhenze.ne. total 

Chlomdibmmo. total 

Chloroethane, total 

2-o1-Etbylvinylether 

Cblomfonn, total 

Dichlombmmomethane. total 

Dichlorzlifluorometbane, total 

l.l-Dichlometbane. total 

l&Dichlomethane, total 

l,l-Dichlomethylene, total 

Table A3 (continued) 

Hexachlorobenzene, total 

Hexachlorobutadienre, total 

Hexachlomcyclopentadiene, total 

Hexachloroethane, total 

Indeno (12.3) pyrene, total 

Naphthalene, total 

Nikobenzene, total 

Nikoscdimethylamine, total 

N-nikosodiphenylamie, total 

N-nikosodi-N-pmpylamine, total 

Phenanthrene. total 

Pyrene. total 

23.7.8-Teaachlorodibenzo-p-dioxin, total 

1,2,4,-Trichlorobenzene, total 

Methylene chloride, total 

1.122-Tekachlomethene, total 

Tekachlomethylene, total 

Toluene. total 

l,l,l-Trichlomethane, total 

1,1,2-Trichlonxtbane. total 

Tricblomethylene, total 

Trichlomfluoromethane, total 

Viiyl chloride, total 

Chlommethane 

1,2-Dibmmoethane. total 

l&Dichlombenzene, total 

1,3-Dichlorobenzene, total 
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Table A3 (continued) 

1,2-transdiol-Ethylene 1,4-Dichlombenzene, total 

l&Dichlompmpane, total Cis-2.3~dichlompropene 

1,3-Dichlompropene, total Tmns Wdichlompmpene 

Ethylbenzene, total Styrene 

Methylbromide, total Xylene, total 

Organochloride insecticides 

Pe*e, total Heptachlor epoxida, total (water) 

Endosulfan I, total Liidane, total (water) 

Al&in, total (water) Toxaphene, total (water) 

Chlordane, total (water) Gmss PCBs, total (water) 

DDD, total (water) Gross PC%, total (water) 

DDE, total (water) Methoxychlor, total (water) 

DDT, total (water) Mire& total 

Dieldria, total (water) Alpha-BHC, total 

E&in, total (water) Beta-BHC, total 

Heptachlor, total (water) Delta-BHC, total 

Arochlors 

Arochlor 1016, total Amchlor 1242, total 

kochlor 1221, total Arochlor 1248, total 

Arcchlor 1232, total kochlor 1254, total 

Source: Alaska tmiustriat Devetopnent and Expon **mily. 1991cr. Second Drofl Environmenurl Inform&m Volume. Heoly Clam Cd 
Project, Healy. Akz.k pqared by Store md Wcbrtcr Engineering Corp., Dcnvcr. Sep&r, 
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Table AA. Results of water quality analysis of samples from three locations in the Nenana River 
and one location at Healy Creek, August 1990 through July 1991 

Site 1’ Site 4 Site 3’ Site 4” 

Range of Number Rangeof Number Rangeof Number Range of Number 
ParMuter units values of lest3 mlues of testr values of &.a values of trsts 

Dissolved* mg/L 
oxygen 

specific w/cm 
conductance 

PH* units 

Chemical mg/L 
oxygen 
demand (COD) 

Totalorganic mg& 
carbon (Too 

Tempcmbxe* ‘C 

Turbidity” NTUs 

Color* 

Alkahity(ss mg/L 
Cam3) 

Hard”es mg/L 
bs caCo3) 

Calcinmc mgL 

Magnesiumc mgL 

Potassiumc mgL 

SOdhd mg/L 

Chloridesb’c mg/L 

SuIfatesbL mgJL 

MI3Ne(asN mg/L 

NO3N + NOzN mgL 
6-N) 

NOCf(=N) m& 

Phosphorowc, mg/L 
mtal 

lO.C-13.6 

2m-466 

7.18-8.54 

<lO-21 

0.6-3.1 

O-12.8 

0.5-86 

cl-80 

59-120 

150-203 

31-51 

8.%17 

1.0-1.7 

2.4-5.5 

1.3-4.3 

5O-g2 

*).01-0.04 

4.05-0.22 

<0.010-0.01 

<o.Ol 

>19 10.9-15.0 

>19 182-398 

>19 7.2-8.34 

12 ClO-33 

>21 11.2-13.6 

>21 196-382 

>20 7.77-8.5 

12 <lO-19 

12 0.9-2.8 12 0.7-3.2 

19 O-11.8 N/A O-9.4 

12 0.4-160 12 0.5-140 

12 Cl-40 12 l-25 

12 54-125 12 48-121 

12 lKK2Oo 12 100-200 

12 30-52 12 27-53 

12 8.7-16 12 7.6-17 

12 1.0-1.7 12 1.0-1.8 

12 2.4-5.6 12 2.4-5.5 

12 0.8-4.8 11 0.2-4.6 

12 57-U 12 52-79 

9 <0.01&0.040 9 <0.01-0.04 

12 <0.1&0.31 12 <0.0?-0.90 

12 <0.01-0.01 12 co.01-0.01 

1 co.01 1 <O.Ol 

Silica’ mg/L 4.2-7.9 11 4.1-7.7 11 6.5-7.6 

>37 9.8-15.0 

>37 46Q-633 

>37 7.92-8.46 

12 ~10-38 

12 0.4-11.0 

37 O-13.5 

12 0.5-250 

12 <l-30 

12 113-193 

12 230-370 

12 41-74 

12 30-48 

12 l.c-1.3 

12 3.1-5.9 

12 1.1-6.0 

12 120-180 

8 <0.01-O&l 

12 <0.05-0.40 

12 <0.01-0.02 

1 <O.Ol 

11 3.1-11.0 

15 

>14 

>14 

12 

12 

14 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

8 

12 

12 

1 

12 
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Table A.4 (continued) 

Site 1” Site 2” Site 3’ Site 4” 

Range of Number Range of Number Rangeof Number Range of Number 
Parameter unih values of lests values of tests values of testi valuee of t9.m 

Iodidec 

Bromide’ 

Fluoridec 

Cyanide 

SUl.fi& 

.kSdCC 

BtiWIf 

Be@lilmf 

cad”liu”l= 

Chmmiumc 

cohaltc 

COP& 

Ironc 

Lead= 

Manganese’ 

Molybdenum’ 

Nickel’ 

Antimony 

AhminumC 

SeleniumC 

MerClU-f 

SilVd 

Skontiumc 

zi”CC 

mgjL OXO1 

mgL cO.010 

mg/L 0.10-0.20 

mgiL cO.010 

mgn cO.5 

KG- 4 

P&a 34-200 

pg/L co.5 

Pa- <w-2.0 

IN- <l 

P&s 4 

PgR. Cl0 

MA- 6-74 

Pgn 4 

Pgn 4-m 

Pa- 1 

w- 2-3 

I@ 21 

ML 40 

WA- 4 

lw 0.1 

Pgn <u-2.0 

MA- 170-340 

MA- 4-g 

1 0.001 

1 <O.OlO 

5 <O.lbO.20 

1 <O.OlO 

1 CO.5 

1 <l 

12 31-61 

8 40.5 

8 <l.OAO 

8 1 

8 <l 

12 2-3 

12 6-56 

8 <l-l 

12 4-20 

8 cl 

8 l-3 

1 <l 

1 10 

1 <l 

1 co.10 

8 <l.O 

12 170-310 

12 512 

1 co.OO1 

1 CO.010 

5 0.10-0.20 

1 a010 

1 0.5 

1 <l 

12 29-200 

8 4.5 

8 1 c-2.0 

8 cl 

8 <l 

12 2 

12 673 

8 Cl 

12 3-20 

8 <l 

8 2-3 

1 <l 

1 <lO 

1 1 

1 <O.l 

8 cl.0 

12 170-300 

12 <3-26 

1 0.001 1 

1 0.010 1 

5 <0.10-0.20 5 

1 CO.010 1 

1 co.5 1 

1 <l 1 

12 26-56 12 

8 <lO 6 

8 <LO-LO 6 

8 1 6 

8 Cl-<3 6 

12 1 12 

12 <3-1400 12 

8 <l 6 

12 764 12 

8 cl 6 

8 1 0 

‘1 <l 1 

1 20 1 

1 <l 1 

1 CO.10 1 

8 <Lo-l.0 6 

12 210-360 12 

12 CL!-11 12 

A6 
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Table A.4 (continued) 

Site 1’ Site 2” Site 3” Site 4” 

Range of Number Rangeof Number Range of Nwnber Range of Number 
Parameter units values of tesls values of tests values of km veh?s of 6?Sb 

LithiumC MA- 

Va”adiumC p& 

Dichlom- pgL 
bmmomethane 

1,2-D& 
chloroethane 

Bmmofonn pp,k 

Chlombmmc+ clg/~ 
methane 

Chloroform pgjL 

Toluene w- 

Benzene I@- 

Chlombenzene pgL 

Chlomethane pg/L 

Uhylbenzene pg/L 

Methylbmmide pg~L 

Methylchloride pgL 

Methylene pgR. 
chloride 

Tekachlom- pg/L 
ethylene 

Trichlom- pg/L 
fluommetJxme 

l,l-Dichlom- pgn 
ethane 

l,l-Dichloro- pgR. 
ethylene 

7-11 

<6 

c3.0 

c3.0 

c3.0 

<3.0 

<3.0 

c3.0 

<3.0 

c3.0 

<3.0 

c3.0 

<3.0 

<3.0 

<3.0 

<3.0 

<3.0 

0.0 

c3.0 

<3.0 

8 7-11 

7 <l 

2 <3.0 

2 c3.0 

2 c3.0 

2 <3.0 

2 <3.0 

2 c3.0 

2 <3.0 

2 <3.0 

2 <3.0 

2 <3.0 

2 c3.0 

2 <3.0 

2 <3.0 

2 <3.0 

2 c3.0 

2 c3.0 

2 c3.0 

2 <3.0 

8 7-8 

7 3 

1 -3.0 

1 <3.0 

1 <3.0 

1 <3.0 

I c3.0 

1 C3.0 

1 -3.0 

1 40 

1 0.0 

1 40 

1 4.0 

1 c3.0 

1 <3.0 

1 <3.0 

1 <3.0 

1 c3.0 

1 c3.0 

. 1 c3.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

9-14 

<l 

-3.0 

<3.0 

-3.0 

<3.0 

4.0 

<3.0 

c3.0 

<3.0 

4.0 

4.0 

0.0 

4.0 

<3.0 

4.0 

<3.0 

<3.0 

<3.0 

<3.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Table A.4 (continued) 

Site 1’ Site 2” Site 3” Site 4” 

Rangeof Number Rangeof Number Range of Number Rangeof Number 
Parameter Vllit.T values of tesls values of tests values of tests valaes of tests 

l,l,l-Tri- w- 
chbroethane 

l,l&Tri- w 
CNoroethane 

l,G!&Tetra- p& 
chlorc-ethane 

1,2-Dichloro- pg~ 
benzene 

I&Dichloro- pg,~ 
propane 

l&Tmnsdi- /,@a 
ChIoroethe~ 

13-Dichloro- pg/L 
propene 

1,3-Dichloro- pgk 
benzene 

1,4-Dichloro- pg~. 
heruene 

2-Chhxcethyl- pg/L 
vinylether 

Dichlomdi- pgjL 
fluoromethane 

Tmns-13- pg/L 
chloropmpene 

Cii-1,3-Di- p& 
chloropmpene 

Vinyl chloride pgk 

Trichlom pg~. 
ethylene 

Styme km 

1,2-Dibrome pg~ 
ethane water, 
whole 

<3.0 

c3.0 

c3.0 

c3.0 

<3.0 

c3.0 

c3.0 

<3.0 

<3.0 

<3.0 

4.0 

c3.0 

c3.0 

<Lb 

<3.0 

c3.0 

<3.0 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

4.0 

<3.0 

4.0 

c3.0 

<3.0 

c3.0 

<3.0 

4.0 

c3.0 

<3.0 

<3.0 

<3.0 

<3.0 

<l.O 

<3.0 

4.0 

e3.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 ’ 

<3.0 

c3.0 

<3.0 

4.0 

0.0 

<3.0 

c3.0 

<3.0 

c3.0 

<3.0 

c3.0 

c3.0 

c3.0 

Cl.0 

c3.0 

<3.0 

c3.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

<3.0 

c3.0 

0.0 

4.0 

c3.0 

<3.0 

<3:0 

4.0 

0.0 

<3.0 

4.0 

c3.0 

4.0 

<LO 

c3.0 

c3.0 

<3.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Table A.4 (continued) 

Site lo Site 2” Site 3’ Site 4” 

Range of Number Range of Number Rangeof Nwnber Range of Number 
Parameter VllitS values of test3 values of tests values of tern WlucS of s%?sts 

Xylene-total pg/L c3.0 2 <3.0 1 43.0 1 <3.0 1 
water, whole 

Oilandgrease* mgL cl 2 cl 1 <l 1 <l 1 

Phenols MA- 6 2 11 1 6 1 1 1 

‘Sampling situ am tiiutd onFig. 3.32. 

b.4lda Water Qlulily sundaa *or the parameters arc given in Table 3.3.1. 

‘DlSKJlVEd 

Source: AIDE,, (A‘,,&, IdmWDewbpmnr end Eq,m, AulhityJ ,991.~ Second Om,, Envhnnrrrud Info&n “oh,e, ,,e.,,~ 
Clean Cad Reject, E&y, Mark, prepared by Stone .4 W&Ur Enginering Corp., Denver, Srpembx 
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APPENDIX B 

ANALYSIS OF THE EXTENT OF OPEN WATER DOWNSTREAM 
FROM THE PROPOSED HEALY CLEAN COAL PROJECT 

The purpose of this analysis is to estimate the extent of open (ice-fme) water rknvnstmam from the 
proposed HCCP during winter. An example of the extent of open water that has been observed 
downstream thm Healy Unit No. 1 during the winter is shown in Fig. B.1 (Dames & Moore 1975). The 
area of open water gradually spreads from the east bank on which the thermal discharge occurs to almost 
the entire Netma River just past the tirst bend in the river below the outfalL ‘Ihe width of open water 
stays approximately constant at about 225 A beyond the bend. Dames & Moore (1975) did not report the 
fiuthest downstmam extent of open water in the observations shown in Fig. B.l. The open water caused 
by Healy Unit No. 1 extends downstream to Poker Creek, appmximately 3 miles from the discharge point 
(W. D. Steigers, personal communication to R. L. Miller, Energy Division, Oak Ridge National 
Laboratory, Dec. 6.1991). An additional tmnsittonal area extends downstream for about 1 mile beyond 
Poker Creek in which pockets of open water occur that are interspaced with areas of thin ice. 

Figure B.2 displays the geometry of the open water (Dames &Moore 1975) (W. D. Steigem, 
personal communication to R. L. Miller, Energy Division, Oak Ridge National Laboratory. Dec. 6,199l). 
The area of open water is pmportional to the magnitude of the thermal discharge, and the transport of 
thermal energy within the dispersing plume initially follows, at least appmxhnately, a power law. Hence, 
in the first 0.5 mile where the extent of open water gradually spreads from the bank, the width can be 
written as 

w=xp, (1) 

where w is the plume width (feet), x is the downslmam distance (feet), and a is an empirical constant 
whose value must be determined Using the downstream distance of 2640 ft (0.5 mile) and the width of 
225% a iscalculatedas 

a = ln(225)/1n(2640) = 0.69 . (2) 

‘Ihe area Al, of open water in the tirst 0.5 mlle is 

A,= 

= 36OoOOf?. 

(3a) 

CW 
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ORNL-DWG91U-4967 

ICE 

POWER LAW 

ICE ICE 

/ w = CONSTANT. 

LINEAR 
REGIME 

DOWN)OWN”;+d F- 0.5 MILE --f--%5 MILES ‘1 MILE7 

POKER CREEK 

Fig. B.2. Healy Unit No. 1 open water area (not drawn to scale). 
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Once the width of open water becomes constant, the ares computation is simplified considerably, 
In the linear regime (see Fig. B.2). the area AZ is 

AZ = length x width = 225 ft X 13,200 ft . @a) 

= 2,97o,cc@ . W4 

The total area of open water resulting from the thermal discharge of Healy Unit No. 1 is A1 + AZ. or 
3,330,COO ft’. This area calculation does not include the transitional area consisting of thin ice and 
pockets of open water. A transitional area would be present at the end of the thermal plume. regardless of 
the magnitude of the thermal discharge. ‘the plume must be cooled to this minimum level before freezing 
OUXUS. 

The combined thermal discharges from Healy Unit No. 1 and the proposed HCCP would increase 
the downstream extent of open water during the winter. The magnitode of the HCCP thermal discharge 
would be twice that of Healy Unit No. 1. The heat load discharged into the Nenana River by both units 
would be three times that of Unit No. 1 alone. The geometry of the comb&d thermal plume would be 
similar, although larger in area, to the plume observed from Heaty Unit No. 1 because both thermal 
discharges would occur along the bank of the Nenana River. The 5004 distance between the Healy Unit 
No. 1 and proposed HCCP discharge points can be neglected in an analysis of open water with a 
downstream extent that is measured in miles. The two thermal discharges can be merged for the analysis. 
‘The increased cooling efficiency attributable to the submerged nozzle proposed for the HCCP would be 
minimal during the winter because the depth of the Nenana River averages 2 b 

This analysis estimates the downstream extent of open water, which is considered to be in the far 
field (Fischer et at. 1979). lhe thermal stmcture in the far field is insensitive to the effects of initial 
momentum and buoyancy at the discharge point as well as the mixing processes by which heat is 
transported across the channel by turbulence. In the far field, the heat has been transported completely 
across the channel, and a spatially-averaged temperature can be defined over the channel cross-section 
which varies only with the downsueam coordinate. The far field also is insensitive to distance between 
the Healy Unit No. 1 outfall and the proposed HCCP outfall. 

Because the area of open water is proportional to the magnitude of the thermal discharge, the 
additional area of open water attributable to the HCCP would be twice that of Healy Unit No. 1 or 
6,660,ooO t?. The additional distance in the linear regime can be obtained by dividing the ama by the 
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225-ft width. ‘The incremental increase is 29,600 ft or 5.6 miles. ‘The geometry of the open water area 
that would result from the combined thermal discharge from Healy Unit No. 1 and the HCB is displayed 
in Fig. B.3. The total extent of open water in the Nenana River during the winter would be approximately 
10 miles. 

ORNL-OWG 91~.4968 

ICE 

/-“= CONSTANT 

ICE 

POWER LAW 

Fig. B.3. Open water area attributable to the combined thermal discharge from Healy Unit 
No. 1 and the proposed HCCP (not shown to scale). 
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CONSULTATION LETTER UNDER SECTION 7 
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w 
IN REPL” REFER TO: 

United States Department of the Interior 
FISH ASD U’ILDLIFE SERVICE 

NORTHERN ALASKA ECOLOGICAL SERVICES 
101 12th Ave., Box 20, Room 232 

Fairbanks, AK 99701 
May 29, 1991 

Mr. Earl W. Evans 
Office of Clean Coal Technology 
Department of Energy 
Pittsburgh Energy Technology Canter 
P.O. Box 10940 
Pittsburgh, Pennsylvania 15236-0940 

Dear Mr. Evans: 

The Fish and Wildlife Service reviewer the threatened and endangered soecies 
that may occur In the area of the DroPosea Healy Clean Coal Project as per 
your reouest dated April 30. 1991. 

Two listed SUbSpeCieS occur In the area of the PrODOSed Droject. The 
endangered American Peregrine Falcon ( Falco oeregrinus anarum) nests In 
interior Alaska and also migrates through the area during spring and fall 
migration. There are no known nest sites withln 15 miles of the project area, 
but suitable habitat exists along rhe Healy River immediately adjacent to the 
prooosed project sites. The threatened ArctlC Peregrlne Falcon (Falco 
peregrinus rundrius) nests In northern Alaska, but some lndlvlduals likely 
migrate through the area. No candidate plant species are known to occur in 
the are& 

Based uDon the above information, the fact that the peregrine population is 
expanding, and that no recent survey has been made in the vicinity of the 
DroDosed project, the Service recommends that a survey be conducted for 
nesting peregrlne falcons prior to construction. The Service has developed 
guidelines for conducting peregrine surveys and will be Dleased to provide 
assistance in planning such surveys. 

We aDDreciate your interest and cooDeration. Should you have need for 
further information or assistance please call Ervln McIntosh at (907) 45644.44 
or SklD Ambrose at (907) 456-0239. 

Slncerely, 

Patrlck J. Sousa 
Field SupervIsor 

C-l 



APPENDIX D 
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7 c7>- c?~~~~ ~~ $JL&$$rT 
i 

WALTERI. HKYEL. GOVERNOR 

,601 c STREET. swc !2,8 

DEPART.MEST OF SATURAL RESOURCES ANCHORAGE. AiASKI 99503 
PHONE: eoI,762.2622 

DlVlflON OF PARUS AND OUTDOOR RECREATION / 
MAILIN ADDRESS. 

olNe* ot HWOry ,ne Areh..at*g~ 
P.O. BOX 107wt 
ANCHORAGE. *us.l(* 9051c-IW, 

July 11, 1991 

File No.: 3130-1R Dept. of Enarqy 

Subject: Clean Coal Technology Program 

Mr. Thomas C. Ruppel 
Office of Clean Coal Technology 
Department of Energy 
Pittsburqh Energy Technology Cenxer 
P.O. a0x 10940 
Pittsburgh, PA 15236-0940 

Dear Mr. Ruppel: 

Thank you for your letter of June 10th concerning potential impacts 
to historic properties with respect to the Healy Clean Coal 
Program. 

Thk present power plant and immediately adjacent area have been 
thoroughly disturbed by previous construction. Tdere is no 
possibility that any National Register-eligible historic properties 
exist there. 

The alternative facility location approximately 3.5 miles to the 
north/northwest contains no known historic properties. Further, 
the area is a relatively recent flood plain of the Nenana River and 
would therefore have a very low potential to contain any presently 
undiscovered sites. 

We have no objections to the implementation of this project. Thank 
you for the opportunity to comment. Please call Tim Smith at 762- 
2625 if there are any questions or if we can be of further 
assistance. 

on Officer 

JEB:tas \ 
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APPENDIX E 

DESCRIPTION OF PLANT OPERATIONAL WASTEWATER SYSTEMS 

The design philosophy for the proposed HCCP operation is to allow for maximum water reuse and 
minimal wastewater discharge. Wastewater streams (with the exclusion of metal cleaning fluids and 
sanitary wastewater, water not lost to the atmosphere by evaporation, or water used for flue gas 
desulfurization, fly ash wetdown, and slag/bottom ash quenching and conveying) would be sent to the 
wastewater treatment system and eventually discharged into the Nenana River. Wastewater absorbed by 
the slag&ottom ash and fly ash wastes would be carded with the ash to the UCM mine for disposal in the 
mine operation. 

lhe systems for treatment of the wastewater streams generated from plant operation would process 
each stream according to its individual characteristics, anticipated utilization, and eventual disposition. 

The overall wastewater treatment system would provide for separate treatment or nontreatment of 
the individual effluent streams before collection into a common sump (or sumps), followed by muse in 
appropriate plant systems. Excess wastewater would be combined to a waste s&am. The stream would 
flow through an equahzation and final pH adjustment system. ‘lhis system would consist of supply tanks 
equipped with metering pumps to input appropriate neutrahzmg reagents. After passing through this 
system, the effluent would lx touted to a sump for suspended impurity precipitation. The neutrahzed and 
treated effluent would be pumped to the circulating cooling water system for transport to the Nenana 
River. 

Instrumentation would be installed in the waste stream downstmam of the precipitation sump. 
These instruments would continuously monitor flow and pH of the effluent. Samples would be metered 
out of the waste stream and analyzed for established potential effluent contaminsnts to maintain effluent 
acw IJI 

E.l 
E.l. 1 

Itability. 
The treatment for each of the waste stream subsystems is described in the following sections. 

BOlLER.BLOWDOWN WASTEWATER TREATMENT SUBSYSTEM 
System Foundation 

The boiler blowdown would be a scheduled release of set quantities of water from the boiier to 
control the natural buildup of impurities in the boiler system. The impurities would originate from the. 
soluble constituents in the boiler feedwater and the additions of water treatment chemicals. The frequency 
of the blowdown would be determined by the quantity of total dissolved solids (TDS) and the ratio of 
major cations in the boiler feedwater. 

E-l 
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Chemicals that would be added to the boiler include an oxygen scavenger and an amine that would 

both scavenge oxygen and control PH. In addition, coordinated phosphate treatment may be used for 

fluidizmg solids in the boiier drum. 
The blowdown stream would be used in the spray dryer absorber section of the FGD system for 

reactivating the recycled flash calcined material. Any excess blowdown water would be routed to the. 

wastewater treatment system, where it would be utilized elsewhere in the plant operation or mixed with 

other waste streams, treated, neutralized, or released as part of the plant effluent. 

E.1.2 System Description 
Blowdown from the boiler would be discharged through pipelines into a flash receiving tank from 

which blowoff steam would be recycled back to the boiler system. The blowdown liquid phase would be 
transferred from the flash tank to a blowoff tank. A pump at the blowoff tank would be used to transfer 

the blowdown liquid stream to the FGD system. 
‘The waste disposal plant would be to utilize all, or at least a significant portion of, the boiler 

blowdown stream in the FGD. The liquid phase of that system would be evaporated and discharged to the 

atmosphere through the flue gas stack Any surplus blowdown, resulting during peak flow conditions 

(such as startups) would be pumped to a fmal pH equalization circuit and commingled with other 

wastewater streams. 
The system would be equipped with sampling valves and flow indicators for proportioning the 

blowdown flow to the flue gas desulfurixation system and the final pH equalization circuit. Sampling of 
the blowdown stream would be performed periodically to determine pH, specific conductance, phosphate, 

sodium, and silica. 

The maximum blowdown flow rate for the boiier has been calculated to be about 3.5% of the 

stream generator flow rate, i.e., approximately, 40 gal/min. 

E.2 DEMINERALIZER REGENERATION WASTEWATER TREATMENT 
SUBSYSTEM 

E.2.1 System Function 

The wastewater stream resulting from regeneration of the demineralizers used to purify the makeup 

water would contain a high salt content and residual acidity. The stream would be used in the spray dryer 
absorber section of the FGD system. Salts would be retained in the solid waste by-product of the FGD 
process while the moisture would be released to the atmosphere through the flue gas stack. 

E.2.2, System Description 
Regeneration of each demineralizer would produce an estimated 150 gal/day of waste regenerant 

solution This solution would be collected in two agitation tanks, sized to accept the total wastes produced 

E-2 
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horn two fug regenerations of the demineralizer tram. Sodium hydroxide (NaOH) would be metered into 
the agitation tanks containing the regenerant waste solutions for neutralization. The neutralixed stream 
would be piped to the spray dryer absorber. Any surplus neutralized regenerant wastewater. re.sulting 

from peak flow conditions, would be pumped to the equalization and fmal pH adjustment system. 

E.3 FLOOR AND EQUIPMENT DRAIN WASTEWATER TREATMENT 
SUBSYSTEM 

E.3.1 3ystem Function 

Normally the plant drains would only receive washdown water; however, on occasion, they would 
receive overflows, spills, leaks, chemicals, and solvents. There are two general types of plant drams: 
equipment drams and plant floor drams. Equipment drams would provide a release for pump seat water, 

while the plant floor drams would drain wastewater containing varying amounts of dirt, debris, oils, 

grease, and salts. Because of the expected content of contaminants in the waste stream from the floor 

drain, the drams would be fitted with equipment necessary to remove the contaminants. 

E.3.2 System Description 
The plant floor drams and the equipment seat water drains would be routed to flow into collection 

sumps, strategically located in the plant to collect all drainage from the operation. Solid wastes would be 
allowed to settle out in the sump area and would be removed periodicaUy. The wastewater would be 
transferred to an oil/water separator by a sump pump. ‘lbe oil and grease would be handled as a 
pettoleum waste and removed from the site with the metal cleaning fluids wastes discussed in Sect ES. 

The oil- and grease-free wastewater would be transferred to the final pH equalization circuit and 

commingled with the other wastewaters. The combined wastewater would be recycled to the slag 

quenching or FGD system for use or discharged into the fmaI wastewater sump for clarification before. 

discharge to the circulating cooling water outfall stream. 

E.4 COAL PILE RUNOFF SYSTEM 

E.4.1 System Function 

The coat pile runoff of the proposed HCCF’ would contain a varying amount of inorganic and 
organic constituents. l’be amount of each constituent would vary according to the location within the 

mine from which the coal was taken, how long the coal is subjected to weathering, the surface area of the 

coat lump, temperature. and the amount of precipitation received on the pile. 
Coat pile runoff is anticipated to contain minor soluble constituents in the leachate and emmined 

tine solid particulates as it flows from the surface and through the coal. Because of the low sulfur content 
of the UCM coat, the nmoff water would probably be neutral to slightly acidic. 
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For waste management purposes, coal, slag, and fly ash samples from a test on the performance 

coal were collected for toxicityfleachabiiity tests. The Toxicity Characteristics Leaching Procedure 

(TCJLP) was utilized. The procedure was limited to the following metals: arsenic, barium, cadmium, 

chromium, lead, selenium, silver, mercury, copper, nickel, zinc, beryllium, iron, manganese, vanadium, 
rubidium, strontium, and zirconium. The results are given in Table 4.1.6 of this EIS. AlI results were 

found to be well below any given TCLP regulatory limit There should be no problems with storing or 

disposing of the coal, slag, or fly ash in a landfiLL 

E.4.2 System Description 
The contour of the land area used for coal pile storage would direct the water that runs off or leaks 

through the coal piles to an unlined catchment basin The catchment basin would be sized to handle the 

inflow of water that would result from a historical maximum lo-year, 24-h rsinstonn event 
(appro&nately 2 in.). In addition, Healy Unit No. 1 bottom ash wouki be sluiced to the pond when the 

HCCP is not operating. Overflow from this basin is not expected. However, if overflow should occur, 
such water would be caught in an unlined emergency overflow pond between the Healy Spur Highway 

and the Alaska Railroad Suntrana Spur. No discharge of coalpile runo~ to the Nenana River would 

occur. 

E.5 METAL CLEANING FLUIDS WASTE TREATMENT SYSTEM 

E.5.1 5ystem Function 

The metal cleaning fluids waste treatment system of the proposed HCCP would remove chemical 

cleaning fluids and their resulting wastes along with metal cleaning fluids that would be used to clean the 

boiler and associated equipment during planned shutdown periods. 

E.5.2 System Description 
Metal cleaning fluids that would be used to clean the boiler and associated equipment would be 

collected into containers appropriate to the containment of the cleaning wastes. The cleaning wastes 
would only be held at the plant site for a short-term storage period. Wastes would be properly transported 
offsite by an appropriate carrier to the chemical supplier or to a qualified waste disposal facility. 

E.6 FIRE PROTECTlON RUNOFF TREATMENT SYSTEM 

E.6.1 System Function 

‘Ibe function of the system would be to dispose of wastewater during tire protection testing and 
actual fires, if any, at the proposed plant 
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E.6.2 System Description 
Fire protection water discharged within the plant buildings during system testing and drills would 

be treated for disposal in the same manner as floor drain and equipment draim waters. Fire protection 

water used for actual fire fighting, in volumes that would exceed the cartying capacity of the floor drains 

and sumps, would be discharged to the Nenana River in the same manner as storm water runoff. 

E.7 PLANT SITE SANITARY WASTEWATER TREATMENT SYSTEM 

E.7.1 System Function 

The plant site sanitary wastewater treatment system would treat and dispose of plant lavatory 

wastewater in accordance with accepted practices established for the Healy area. 

E.7.2 System Description 
Sanitary water from personnel lavatory facilities of the proposed HCCP would be discharged into 

subsurface drainage piping where it would flow by gravity into a subsurface septic tank system. ‘lbe 

septic tank would be. sized to retain the wastewater solids for a sufficient length of time for effective 

digestion. Water etnuent from the septic tank would overflow by gravity into a subsurface drainage 
(leach) field. Accumulated sludge in the septic tank would be removed as needed (approximately every 2 
to 3 years) by a commercial operator authorized to deliver the wastes to a waste treatment plant for 

dispm3.l. 
Wastewater from the plant sanitary waste treatment system would not discharge a waste stream into 

surface or ground waters of the ama lbe septic system would be sized to meet the needs for all personnel 

of both the proposed HCCP and Healy Unit No. 1, replacing the existing Healy Unit No. 1 system. 
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HEALY CLEAN COAL PROJECT (HCCP) TECHNOLOGY DESCRIPTION 

The proposed HCCP would consist of two pulverized coal-tired combustion systems, a boiler, a 

Spray Dryer Absorber with activation and recycle equipment, a fabric filter system (baghouse), a turbii- 

generator, coal and limestone pulverizing and handling equipment, and associated auxiliary equipment. 

The HCCP would pulverize and bum coal from the UCM Poker Flats mine to generate high-pressure 

steam that would be used by the steam turbine generator to produce electricity. 
The air polhrtion control system that would be demonstrated by the proposed project incorporates 

the following ma@ components: 

. TRW Coal Combustion System 

. Foster Wheeler boiier 

. Joy Spray Dryer Absorber 

. Fabric Filter System (baghouse). 

The integrated air pollution control process that would result from the HCCP configuration of these 

components has been designed to minimixe emissions of SOa. NO,, and PM from the facility while firing 

a broad range of coals. 
NO, emissions would be reduced in the coat combustion process by use of the fuel and ah-staged 

combustor system and a boiler that controls fuel and thermal-related conditions which inhibit NO, 

formation. The slagging combustonboiler system would also function as a liiestone calciner and fim 

stage SO2 removal device in addition to its heat recovery function. Secondary and tertiary Sq capture 

would be accomplished by a single Spray Dryer Absorber vessel and a baghouse, respectively. Ash 

collection in the process would be first achieved by the removal of molten slag in the coat combustors 

followed by psrticulate removal in the baghouse downstream of the spray dry absorber vessel. 
The TRW Combustion System would be designed to be instaJJed on the boiler furnace to provide 

efficient combustion, maintain effective limestone calcination, and minimize the formation of NO, 
emissions. The main system components would include a precombustor. main comb&or, slag recovery 
section, ternary air windbox, pulverized coat and limestone feed system, and a combustion air system. 

The coal-fired precombustor would be used to increase the air inlet tempemmm to the main combustor for 

optimum slagging performance. It would bum approximately 2540% of the total coat input to the 
combustor. Combustion would occur in several stages to minhnize NO, formation 

lbe main slagging combustor would consist of a water-cooled cylinder which would be sloped 
toward a slag opening. The remaining coal would be injected axially into the combustor, rapidly 
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entrahred by the swirling precombustor gases and additional air flow, and burned under substoichiometric 
(fuel-rich) conditions for NO, control. The ash contained in the burning coal would form drops of molten 

slag and accumulate on the water-cooled walls as a result of the centrifugal force caused by the swirling 

gas flow. The molten slag would be driven by aerodynamic and gravity forces through a slot into the 

bottom of the slag recovery section where it would fall into a water-filled tank and would be removed by 

the slag removal system. Approximately 80% of the ash in the coat would be removed as molten slag. 

The hot gas, containing carbon monoxide and hydrogen, would then be ducted to the furnace from 

the slag recovery section through the hot gas exhaust duct To ensure complete combustion in the 
furnace, additional air would be supplied from the ternary air windbox from NQ control ports, and from 

final overtire air ports located in the furnace. 
For Sq control, pulverized limestone would be fed into the combustor. While passing into the 

boiler, most of the liiestone would be decomposed to flash catchred lime by the following reaction: 

taco, +heat --f cuo+co2 . 

The mixture of this lime and the ash not removed by the combustors is called flash calchred 

material (KM). Some sulk capture by the entrained calcium oxide (CaO) would also occur at this time, 
but the primary Sq removal mechanism would be through a multiple step process of spray drying the 
slurried and activated FCM solids. 

FCM that would be produced in the furnace via equation (1) would be removed in the baghouse. A 
portion of the material would be transported to disposal. Most of the material, however, would be 

conveyed to a mixing tank, where would be mixed with water to form a 45% FCM solids slurry. The lie 

rich FCM material would be slaked by agitation of the suspension. A portion of the slurry from the 

mixing tank passes directly through a screen to the feed tank, where the shnry would be continuously 

agitated. ‘the remainder of the slurry leaving the mixing tank would be pumped to a grinding mill, where 
the suspension would be further mechanically activated by abrasive grinding. 

By grhuhng the slurry in a mill, the FCM would be activated by a mechanical process whereby the 

overall surface area of available lie would be increased, and coarse lime particle formation would be 
avoided. Thus, the mill would enhance the slaking conditions of the FCM, and increase the surface area 
for optimal SO, absorption. FCM slurry leaving the. tower milt would be transported through the. screen 

tothefeedtank. 

F-2 



Feed shmy would be pumped from the feed tank to the Spray Dryer Absorber, where it would be 

atomized via rotary atomization using Joy/Niro dry scrubbing technology. Sulfur dioxide in the flue gas 

would react with the FCM slurry as water would be simultaneously evaporated The dry reaction product 

would be removed via the Spray Dryer Absorber hopper or the baghouse. Sulfur dioxide would be further 

removed from the flue gas by reacting with the dry FCM on the baghouse tilter bags. 
The HCCP would be an integrated system for the combustion of coal and control of ah emissions. 

The slagging combustor, furnace, and enhanced recycle Spray Dryer Absorber system would all play a 

part in reducing emissions from the plant The slagging combustor would inhibit NO, production, 

generate the FCM for capture of SOa, and reduce the potential amount of PM by up to 80%. The furnace 

would further contribute to the NO, reduction process and begin the Sq removal process. The 

recycle/reactivation Spray Dryer Absorber system and the pulse-jet baghouse would complete the 
collection of PM and Sq. 

Removal of any single component in the integrated system would result in ramification on other 

components. For example, removal of the slagging combustor and replacement with low NOI burners 

would increase the ash loading out of the furnace by nearly 400%; eliminate the production of FCM, 

would which require the conversion of the recycle/reactivation Spray Dryer Absorber system to a 
conventional lie spray dryer system; and possibly increases NO, emissions. Replacement of the spray 

dryer with a wet scrubber would eliminate the need to generate FCM because all of the PM would be 

collected upstream of the wet scrubber in a baghouse or electrostatic precipitator where there would be no 

way of separating PM from FCM. 
Emissions of S0.s and NO, are expected to be demonstrated at levels significantly below EPA New 

Source Performance Standards (NSPS). Tests were performed at the TRW facility in Cleveland and 

Joy-Niro’s facilities in Copenhagen to confum design conditions for the HCCP. Coal and limestone that 
are to be used by the HCCP were used for the tests. 

The tests at the TRW facility in Cleveland were designed to provide data that will form the basis of 

the scale-up and design of the combustors and other systems for the HCCP. Specific objectives of the test 
burns were to evaliiate combustion system operation and performance using Alaskan performance coal 

(50% waste coal blend) and collect a S-ton sample of FCM produced by injection of Alaskan limestone. 

During the test program, over 350 tons of Alaskan coal were handled and burned by the TRW combustion 
system at the Cleveland test facility. The HCCP coal test burn program demonsuated that the 
performance coal can be effectively burned in the TRW combustion system. The performance coal was 
handled, pulverized, and fed safely and reliably in the Cleveland test facility coat preparation and feed 
systems. Both combustion performance and slag capture met expectations. Low NO, emissions were also 

F-3 



[ Healy Clean Coal Project EIS 

demonstrated (as low as 0.2 lb/MMBtu) by the TRW combustion system alone without the benefit of 

additional NO, reduction techniques such as boiier NO, and overfire air ports which wilI be incorporated 

into the HCCP design. Finally, the tests demonstrated that FCM for the Joy dry scrubber can be produced 
by the TRW combustion system using Alaskan coal and limestone. 

Prelirnhnuy results from the Nho tests show that 70% S@ removal is au&able at a calcium/sulfur 
ratio of 1.7:1, with 90% removal attainable at slightly higher stoichiomelries. These tests were 

accomplished by heating the FCM shnry. Testing will also be performed to determine the effect of 

mechanical activation (grinding) of the FCM. 
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APPENDIX G 
TENTATIVE SCHEDULE FOR OBTAINING PERMITS 

The permit schedule outlined in this appendix is based on the constmction schedule used in this 

environmental impact statement ln the event that the construction schedule changes, the dates for 

submitting permit applications will be adjusted accordingly. 

Table GA. Schedule of permit application submitted 

Agency/permit type 

Date application Scheduled 
submitted to dateforfinal 

agew pnmit 
Date permit 

received 

Federal 
EnvironmentalProtecfion Agency 

National PoMant Discharge Elimination System 

Wastewofcr Discharge for Opcrarionor 
Wl7StWOb?~ 

Once-through Cooling Wastewater 
Storm Water Rwcofffor HCCP Construction 

ACdViti.?S 

voct91 
voct91 
30 Jun 93 

U.S. Army Corps of Engineers 

Section 404 Permit 

Consmtion of Intake and Discharge Facilities 
Lands Classifiid as WetIan& 

Lq&walStoroge 
Cons~tion Camp Wartewater Discharge 

7Jan92 

7Jau92 
15 May 92 

Fe&ral Aviation AdminiHraiion 

Hamds to Air Tmftic from Construction of Structures 

AL Monitoring Site, Per&l #904AL4SOE 4JuoeVO 22 Aug VO 
Construdioa Camp, Permir #92-AAL-058-OE lMay92 3 June 92 
HCCP Slack, Permit #2.AAL-O5?-OE IMay 18 Aug 92 

31MarV4 
31MarV4 

31Mar94 

31 Mar94 
31Mar94 

13 Aug 93 
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Table G.l (continued) 

Agency/permit type 

Date application 
submitted to 

Wf=Y 

state of Alaska 

Scheduled 
date for fti 

pemtit 
Date permit 

received 

Depaninent of Nahual Resources 

Temporary Permits to Appropriate Water 

Consbuetion Camp and Potable Water Supply, 
Permit #US 13723 

Permanent Permits to Appropriate Water 
15 May 92 1 July 92 

Once-thmugh Cooling, Pemdt It13551 
Boiler Feed Wnkv, Potable Water, and Dust 

Contm~ Pemdt #13550 

24Jan92 3MarV4 

24Ja1-192 31Mar94 

Temporary LandUsePermitorLeasesfor Air 
Monitoring Sites 

Air Mont&ring Site, Permit #LAS 12874 5JUneVO 
AC Monl&riag Site, Pemdt XADL 414438 4JuneVO 

2 July 90 
12sept91 

Wastewater Disposal Permits 

Department of Environnunlal Conservation 

Constmetion Exawion Waatewater 
Conslmctian Cmp Sewage Plant 
401 Water Quality Cert@xtion 

Prevention of Significant Detexicnation 
Air Quality Control-Permit to Operate 

6 Aug 92 
15 May 92 
15FebV4 
24 Apr 92 
24Apr92 

31 Jan94 
lAprV4 

28FebV4 
lOMsr93 
lOMar 

Aktsko Railmad Corpomtion 

AL Mot&ring S&?, ARRCX 6337 
Air Monitari~ Site, ARRC# 6337 Sup #l 
Gwmr Hill YistBiI@v Comra Site, ARRC 

coMcrerxMBJ 
cmmtion colnp site, ARRC con&oct #6490 
LmdownlStomze Area ARRC Cowact M491 

5June90 
12 June91 

23 Jan92 
1 Feb 92 
1 Feb 92 

lMlUp4 
lMal94 

1 July 90 
1 July 91 

10 Feb 92 
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CORPS OF ENGINEERS 
PUBLIC NOTICE OF CONSTRUCTION 



Regulatory Branch (1145b) 
Post Office Box 898 
Anchorage, Alaska 99506-0898 

PUBLIC NOTICE DATE: The 30-&y comment 
period for this 
Public Notice runs 
concurrent with the 
Final Environmental 
Impact Statement 
review period. 

EXPIRATION DATE: See above. 

REFERENCE NUMBER: 4-900217 

WATERWAY NUMBER: Nenana River 21 

Interested parties are hereby notified that an application has been received 
for a Department of the Army permit for certain work in waters of the United 
states, as described below and shown on the attached plan. 

9pPLICANTi. The Alaska Industrial Development and Export Authority, 480 West 
Tudor, Anchorage, Alaska 99503-6690. 

LOCATION: The proposed project is located in the center and SE corner of 
section 20 and the SW corner of section 20, T. 12 S.. R. 7 W., Fairbanks 
Merdian, He&y, Alaska, 

&XQ The applicant proposes to place a total of 4,667 cubic yards (cy) of 
dredged or fill material into waters of the United States adjacent to the 
Nenana River and Healy Creek for the construction and operation of a coal 
fired generator near Healy, Alaska. Approximately 1,000 cy of gravel fill 
material would be placed into approximately 6.9 acres of wetlands for a 
level work surface in the construction of a temporary laydown and storage 
area with a berm along the north side of Haaly Creek. This portion of the 
project would be removed following completion of construction. ALSO 
approximately 50 cy of gravel fill material would be used to construct a 
berm partially surrounding a wastewater discharge basin in wetlands west of 
the Nenana River. The balance of the fill material (3,637 cy) would be 
placed below the ordinary high water mark of the Nenana River for 
construction of the intake and outfall structures. 

PURPOSE: The applicant's purpose is to construct and operate a 
demonstration project for the Clean Coal Technology Program. 

ADDITIONAL INFORMATION: This proposed project is jointly funded by the U.S. 
Department of Energy and AIDEA. It is being conducted under the Clean Coal 
Technology Program (Public Law No. 100-446) and is proposed to be located 
next to the present Golden Valley Electric Association Power Plant at Healy, 
Alaska. Mr. John B. Olson may be contacted for additional information at 
telephone number (907) 561-8050. 
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The U.S. Department of Energy has prepared a Final Environmental Impact 
Statement (EIS) for the proposed project. The United States Department of 
Agriculture, Rural Electrification Administration, the United States 
Department of the Army, Corps of Engineers Alaska District, the United 
States Department of the Interior, National Park Service, and United States 
Environmental Protection Agency are cooperating agencies in the EIS 
process. Additional information about the proposed project is contained in 
the EIS. TO receive a copy of the EIS, send a written request to the Corps 
of Engineers at the address above or to, Attn: Dr. Earl N. Evans, NEPA 
Compliance Officer, U.S. Department of Energy, Pittsburgh Energy Technology 
Canter, Post Office Box 10940, Pittsburgh, PA 15236. 

Since an Environmental Impact Statement has been prepared to evaluate the 
impacts of the entire project, that portion of the project i.e., the intake 
and outfall structures, which would have otherwise been authorised by 
nationwide permit, have also been considered during the EIS process. 
Aproximately 3,637 cubic yards of fill material would be placed below the 
ordinary high water mark of the Nenana River for both the intake and outfall 
structures. 

WATE ROUALITY A permit for the described work will not be 
issued until a certification or waiver of certification as required under 
Section 401 of the Clean Water Act (Public Law 95-217). has been received 
from the Alaska Department of Environmental Conservation. 

mIC Any person may request, P L in writing, within the comment 
period specified in this notice, that a public hearing be held to consider 
this application. Requests for public hearings shall state, with 
particularity, the reasons for holding a public hearing. 

mLTURAL RESOURCES: The latest published version of the Alaska Heritage 
Resources Survey (AHRS) has been consulted for the presence or absence of 
historic properties, including those listed in or eligible for inclusion in 
the National Register of Historic Places. These worksites are not a 
registered or eligible property. Consultation of the AHRS constitutes the 
extent of cultural resource investigations by the District Engineer at this 
time, and he is otherwise unaware of the presence of such resources. This 
application is being coordinated with the State Historic Preservation Office 
(SHPO). Any comments SHPO may have concernifig presently unknown 
archeological or historic data that may be lost or destroyed by work under 
the requested permit will be considered in our final assessment of the 
described work. 

ENDANGERED SPECIES: The project area is within the known or historic range 
of the American Peregrine Falcon. Preliminarily, the described activity 
will not affect endangered species, or their critical habitat designated as 
endangered or threatened, under the Endangered Species Act of 1973 (87 Stat. 
844). This application is being coordinated with the U.S. Fish and Wildlife 
Service and the National Marine Fisheries Service. Any comments they may 
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have concerning endangered or threatened wildlife or plants or their 
critical habitat will be considered in our final assessment of the described 
work. 

FEDERAL SPECIES OF CONCERN: The following Federal species of concern may 
use the project area: Chinook Salmon, Coho Salmon, White-fronted Goose, 
Bald Eagle, Trumpeter Swan, Mallard, Canvasback Duck, Lesser Sandhill Crane, 
and American Peregrine Falcon. 

FLCXJDPLAIN MANAGEMENT: Evaluation of the described activity will include 
conformance with appropriate State or local flood plain standards: 
consideration of alternative sites and methods of accomplishment; and 
weighing of the positive, concentrated and dispersed, and short and 
long-term impacts on the floodplain. 

SPECIAL AREA DESIGNUlQ& The project is located four miles north of the 
northern boundary of the Denali National Park. 

EVALUATION: The decision whether to issue a permit will be based on an 
evaluation of the probable impacts including cumulative impacts of the 
proposed activity and its intended use on the public interest. Evaluation 
of the probable impacts which the proposed activity may have on the public 
interest requires a careful weighing of all those factors which become 
relevant in each particular case. The benefits which reasonably may be 
expected to accrue from the proposal must be balanced against its reasonably 
foreseeable detriments. The decision whether to authorise a proposal, and 
if so the conditions under which it will be allowed to occur, are therefore 
determined by the outcome of the general balancing process. That decision 
should reflect the national concern for both protection and utilisation of 
important resources. All factors which may be relevant to the proposal must 
be considered including the cumulative effects thereof. Among those are 
conservation, economics, aesthetics, general environmental concerns, 
wetlands, cultural values, fish and wildlife values, flood hazards, 
floodplain values, land use, navigation, shore erosion and accretion, 
recreation, water supply and conservation, water quality, energy needs, 
safety, food and fiber production, mineral needs, considerations of property 
ownership, and, in general, the needs and welfare of the people. For 
activities involving 404 discharges, a permit will be denied if the 
discharge that would be authorised by such permit would not comply with the 
Environmental Protection Agency's 404(b)(l) guidelines. Subject to the . preceding sentence and any other applicable guadelines or criteria (see 
Sections 320.2 and 320.3), a permit will be granted unless the District 
Engineer determines that it would be contrary to the public interest. 

The Corps of Engineers is soliciting comments from the public; Federal, 
State, and local agencies and officials: Indian Tribes; and other interested 
parties in order to consider and evaluate the impacts of this proposed 
activity. Any comments received will be considered by the Corps of 
Engineers to determine whether to issue, modify, condition or deny a permit 
for this proposal. To make this decision, comments are used to assess 
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impacts on endangered species. historic properties, water quality, general 
environmental effects, and the other public interest factors listed above. 
Comments are used in the preparation of an Environmental Assessment and/or 
an Environmental Impact Statement pursuant to the National Environmental 
Policy Act. Comments are also used to determine the need for a public 
hearing and to determine the overall public interest of the proposed 
activity. 

Comments on the described work, with the reference number, should reach this 
office no later than the expiration date of this Public Notice to become 
part of the record and be considered in the decision. If further 
information is desired concerning this notice, contact Don P. Ruble at (907) 
753-2712. 

AUTHORITY: This permit will be issued or denied under the following 
authorities: 

(X) Discharge dredged or fill material into waters of the United States - 
Section 404 Clean Water Act (33 U.S.C. 1344). Therefore, our public 
interest review will consider the guidelines set forth under Section 404(b) 
of the Clean Water Act (40 CFR 230). 

A plan, and Notice of Application for State Water Quality Certification are 
attached to this Public Notice. 

District Engineer 
U.S. Army, Corps of Engineers 

Attachments 
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DEPT. OF ENVXRONMENTAii COlUS~R~ATION’ ?+‘*D!‘@‘= “7,4&2600 
Addc?ss: . 

P.O. Box 0 
Juneau, AK 99811-1800 

ROTICE OF APPLICATION 
FOR 

STATE WATER QUALITY CERTIFICATION 

Any applicant for a Federal license or permit to conduct any activity which 
may result in any discharge into the navigable waters must first apply for 
and obtain certification from the Alaska Department of Environmental 
Conservation that any such discharge will comply with the Clean Water Act of 
1977 (PL 95-217),.the Alaska Water Quality Standards and other applicable 
State laws. By agreement between the U.S. Army Corps of Engineers and the 
Alaska Department of Environmental Conservation application for a Department 
of the Any Permit may also serve as application for State Water Quality 
Certification when such certification is necessary. 

Notice is hereby given that the application for a Department of the Army 
Permit described in the Corps of Engineers Public Notice No. 4-9no217 
also serves as application for State Water Quality Certification from the 
Alaska Department of Environmental Conservation, as provided in Section 401 
of the Clean Water Act of 1977 (PL 95-217). 

The Department will review the proposed activity to insure that any discharge 
to waters of the United States resulting from the referenced project will 
comply with the Clean Water Act of 1977 (PL 95-217) the Alaska Water Quality 
Standards and other applicable State laws. 

Any person desiring to comment on the water quality impacts of the proposed 
project may do so by writing to: 

Alaska Department of Environmental Conservation 
Southeastern Regional Office 
P.O. Box 2420 
Juneau, Alaska 99803 
Telephone: 789-3151 

within 30 days of publication of this notice. 
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MEMORANDUM OF AGREEMENT 

HEALY CLEAN COAL PROJECT 

HEALY, ALASKA 

The parties to this Agreement are the United states 
Department of Energy (DOE), the United States Department of the 
Interior (DOI)/National Park Service (NPS), the Alaska Industrial 
Development and Export Authority (AIDEA), an agency of the State 
of Alaska, and Golden Valley Electric Association, Inc. (Golden 
Valley). 

Now, therefore, the parties agree as follows: 

I. SPECIFIC AGREEMENTS BY U.S. DEPARTMENT OF ENERGY 

A. The DOE shall incorporate a discussion of the 
provisions set forth in Section III below pertaining to 
Environmental Mitigation Measures into the final Environmental 
Impact Statement (EIS) for the Healy Clean Coal Project (HCCP), 
and shall release the final EIS not later than December 15, 1993. 

8. The DOE shall immediately approve a federal assistance 
award that allows funding for the HCCP as proposed in AIDEA's 
continuation application for budget period No. 3, subject only to 
the conditions that no authorisations for funding of construction 
or equipment purchases (other than items of equipment that DOE 
determines are long-lead time items) may be given, and no 
construction will be initiated on site until the later of DOE's 
issuance of its Record of Decision that provides for full funding 
for HCCP or the incorporation of this Memorandum of Agreement 
into the permit to operate pursuant to paragraph IV. Nothing in 
this agreement alters the requirements for DOE to conduct reviews 
required under the National Environmental Policy Act of 1969 and 
the rules thereunder. AIDEA reserves the right, subject to DOE 
approval, to amend the continuation application to adapt it to 
delays to the project. AIDEA accepts the risks of incurring 
project costs prior to the issuance of the Record of Decision in 
the event that DOE determines not to fund HCCP. 

C. Following completion of the EIS and if DOE determines -. 
to fund HCCP, the DOE shall fund the purchase and installation of 
continuous emission monitoring equipment for SO2 and NOr and 
over-fire air for Healy Unit #1, in an amount not to exceed 
$500.000.00. Funding provided under the preceding sentence for 
the purchase and installation of continuous emission monitoring 
equipment will be available no later than February 1, 1994. 
Subject to the release of construction funds, funding for the 
installation of overfire air will be available no later than the 
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date for the installation of that equipment as provided in 
Section III. A. 1. 

II. SPECIFIC AGREEMENTS BY THE DEPARTMENT OF THE 
INTERIOR/NATIONAL PARK SERVICE 

A. The DOI/National Park Service (NPS) shall support 
immediate release of the final EIS upon incorporation therein by 
DOE of the matters referenced in Section I. A. The DOI/NPS 
shall, in writing, inform other cooperating federal agencies of 
its support of the release of the final EIS. 

B. The DOI/NPS shall withdraw its request for an 
adjudicatory hearing to reconsider the issuance of Permit to 
Operate No. 9231-AA007 by the Alaska Department of Environmental 
Conservation (ADEC) by entering into a stipulation for dismissal 
of said action with prejudice. The stipulation for dismissal 
shall be in substantially the same form as is set forth in 
Attachment "A". 

C. The OOI/NPS shall encourage appellants, Trustees for 
Alaska, et al., to dismiss their challenge to Permit to Operate 
No. 9231-AAO07. 

III. SPECIFIC AGREEMENTS BY GOLDEN VALLEY ELECTRIC ASSOCIATION, 
m 

A. Golden Valley will commit to the following mitigation 
measures (Environmental Mitigation Measures) to be implemented as 
specified herein: 

1. Retrofit Healy Unit Pl to low-NOx burners. If 
technologically feasible, overfire air will be added to 
Healy Unit #l. In any event, Golden Valley will 
achieve annual NOx emissions for Healy Unit #l not to 
exceed 429 tons per year (tpy) no later than the end of 
the first construction season (April 1 - September 30) 
after the start-up of HCCP. This represents a 
reduction of approximately 50% from Healy Unit #l's 
actual NOx emissions of 848 tpy. NOx control 
technology will be added to,Healy Unit #l during the 
first construction season beginning after the start-up 
of HCCP. If Golden Valley fails to install NOx control- 
technology by the end of such first construction 
season, Golden Valley will not exceed the NO, emission 
limitation for Healy Unit #l of 429 tpy thereafter. 

2. Inject sorbent (e.g., Flash Calcined Material (FCM) or 
lime) into Healy Unit #l gas stream for SO, control to 
achieve annual SO2 emissions for Healy Unit #l not to 
exceed 472 tpy no later than the end of the second 
construction season after the start-up of HCCP. This 
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represents a reduction of 25% from Healy Unit #l's 
current actual SO2 emissions of 630 tpy. If feasible, 
SO2 control technology will be added to Healy Unit #l 
during the first construction season (April 1 - 
September 30) beginning after the start-up of HCCp. If 
addition of SO2 control technology is not feasible 
during the first construction season after the start-up 
of HCCP, the control technology will be added during 
the second construction season after start-up. If 
Golden Valley fails to install SO2 control technology 
by the end of such second construction season, Golden 
Valley will not exceed the SO2 emission limitation for 
Healy Unit Xl of 472 tpy thereafter. 

3. Authorize and accept new emission limitations in the 
ADEC permit to operate (a) for NO, (1439 tpy) for Healy 
Unit #1 and HCCP combined, effective after the first 
construction season following the start-up of HCCP, and 
(b) for SO2 (721 tpy) for Healy Unit #l and HCCP 
combined, effective no later than the end of the second 
construction season following the start-up of HCCP. 
During the period between HCCP start-up and the 
installation of Nor and SO2 control technologies 
respectively, Golden Valley agrees to a cap of NOx 
(1858 tpy) and SO2 (878 tpy) for Healy Unit #1 and HCCP 
combined emissions. 

4. In no event will Golden Valley seek ADEC permit 
emission levels which exceed 1439 tpy for Nor or 721 
tpy for SO2 for the combined Healy Unit #1 and HCCP. 
If HCCP demonstration technology successfully reduces 
emissions as expected, Golden Valley will request that 
ADEC reduce SO2 and NOr emission limitations in its 
permit to operate immediately upon the completion of 
the demonstration phase to reflect achieved emission 
levels allowing for reasonable operational variability. 
In addition, Golden Valley will, in applications for 
renewed permits to operate, continue to seek lower 
emission limitations representative of achieved 
emission levels allowing for reasonable operational 
variability. 

5. Beginning with the start-up of HCCP, Golden Valley * 
agrees that if Healy Unit Xl and/or HCCP are operating 
and generating a NO, or other pollutant plume 
(exclusive of steam and ice crystal plumes) or a 
sulfate or other pollutant haze visible inside Denali 
National Park and Preserve (DNPP), Golden Valley will, 
upon notification by NPS or an order by ADEC, 
immediately reduce combined emissions to existing Healy 
Unit #1 emissions (approximately 200 pounds/hour NOT 
and 150 pounds/hour SO2) for twelve (12) hours. Thls 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

period of time may be extended for additional twelve 
(12) hour periods. The procedures for implementing 
these provisions, including procedures for limiting 
and/or extending these time limits, are attached as 
Addendum No. 1. 

As soon as funds are made available by DOE, Golden 
Valley will install and operate a continuous emission 
monitoring (CEM) system for NOX and SO2 on Healy Unit 
#l. 

Golden Valley will, beginning immediately, provide 
reasonable technical and administrative support for any 
related ongoing studies which DOE and DO1 agree to 
pursue. 

At the Park's request, Golden Valley will, beginning 
immediately, provide NPS with fly ash and slag ash, as 
available, FOB Healy, at no charge. 

Golden Valley will make available to NPS (by donation 
account or other mechanism specified by the NPS) 
$25,000 per year for three years beginning one year 
before HCCP start-up to fund NPS-selected air pollution 
projects (e.g., research, monitoring, mitigation) in 
the Park and/or Healy area. These funds shall not 
reduce funding or otherwise affect the obligations of 
Golden Valley under the permit to operate (condition 
X25) to perform visibility monitoring pursuant to a 
plan developed in consultation with NPS. 

Consistent with prudent utility practices, Golden 
Valley will, beginning in 1994, schedule one of its two 
routine Healy Unit #l maintenance shutdowns (typically 
2 to 8 weeks) and its major maintenance shut-downs, 
during the June, July, August time period. 

Golden Valley will immediately apply to ADEC for all 
necessary permit modifications to make these agreements 
enforceable as part of the permit to operate. 

For the purposes of this Agreement, the "start-up of 
HCCP" shall mean the date upon which HCCP begins its _ 
demonstration phase. 

IV. CONDITION PRECEDENT 

It is a condition of this Agreement becoming final and 
binding that the Environmental Mitigation Measures set forth 
above in Section III shall be incorporated as enforceable permit 
conditions into Permit to Operate No. 9231-AA007 in substantially 
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the same form as set forth above, pursuant to a stipulation 
(described in Attachment "A") by the ADEC to do so. 

V. ADTHORITYIDINDING EFFECT 

Each of the signatories hereto represent that they have full 
authority to execute this Memorandum of Agreement on behalf of 
their respective party. The parties agree that the terms hereof 
shall be bindinq upon their representatives and successors in 
interest. This Agreement shall be executed in several 
counterparts, each of which shall be deemed an original, but all 
of which shall constiture one and the same instrument. 

VI. NO ADMISSION OF LIARTI.ITY 

The parties acknowledge that this Memarandum of Agreement is 
entered into, in part, as a compromise and settlement of disputed 
claims and to avoid the expense and inconvenience of continued or 
potential litigation. As such, this Aqreemant shall not be 
construed in any manner as an admission of fault or liability on 
behalf of any of the parties hereto and it shall not be 
admissible into evidence in any proceeding involving the parties, 
except for the purpose of enforcing this Agreement. 

U.S. DEPARTMENT OF ENERGY U.S. DEPARTMENT OF THE 
INTERIOR/NATIONAL PARR SERVICE 

w 

Its 

Date 

ALASXA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC 
AND EXPORT AUTHORITY ASSOCIATION, INC. 

BY 

Its 

Date Date 
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the same form as set forth above, pursuant to a stipulation 
(described in Attachment *'An) by the ADEC to do so. 

V. AUTHORITYl5INDING EFFEfT 

Each of the signatories hereto represent that they have full 
authority to execute this Memorandum of AgrOCmeht on behalf of 
their respective party. The parties agree that the tenas hereof 
shall be binding upon their representatives and successors in 
interest - This Agreement shall be executed in several 
counterputs, each of which shall be deemed an original, but all 
of which shall constitute one and the same instrument. 

VI. NO 

Tha parties acknwledqs that this Memorandum of Agreement is 
entered into, in part, as a compromise and settlement of disputed 
claims and to avoid the expanse and inconvenience of continued or 
potential litigation. As such, this Agreement shall not be 
construed in any manner as an admission of fault or liability on 
behalf of any of the parties hereto and it shall not be 
adrmissible into,evidence in any proceeding involving the parties, 
eXc@pt for tha purpose of enforcing this Agreement. 

U.S. DEPARTMENT OF ENERGY U.S. DSPARTMEN T OFTRE 
INl'ERIOR/NATIONA& PARR SERVTCE 

BY BY 

Its Its 

Date Date 

ALASKAINDUSTRIALDEVXLOPKENT GOLUN VALLEY ELECTRIC 
AND EXPORT AUTUORITY MSOcIATIoN ( INC. 

BY 

Its 

Date 

:;MT 

Date 11/09/93 
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the same form as set forth above, pursuant to a stipulation 
(described in Attachment “A”) by the ADEC to do so. 

V. AUTHORITY/BINDING EFFECT 

Each of the signatories hereto represent that they have full 
authority to execute this Memorandum of Agreement on behalf of 
their respective party. The parties agree that the terms hereof 
shall be binding upon their representatives and successors in 
interest. This Agreement shall be executed in several 
counterparts, each of which shall be deemed an original, but all 
of which shall constitute one and the same instrument. 

VI. NO ADMISSION OF LIABILITY 

The parties acknowledge that this Memorandum of Agreement is 
entered into, in part, as a compromise and settlement of disputed 
claims and to avoid the expense and inconvenience of continued or 
potential litigation. As such, this Agreement shall not be 
construed in any manner as an admission of fault or liability on 
behalf of any of the parties hereto and it shall not be 
admissible into evidence in any proceeding involving the parties, 
except for the purpose of enforcing this Agreement. 

U.S. DEPARTMENT OF ENERGY U.S. DEPARTMENT OF THE 
INTERIOR/NATIONAL PARR SERVICE 

BY BY 

Its Its 

Date Date 

ALASKA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC 
AND EXPORT AUTHORITY ASSOCIATION, INC. 

Its Executive Director 

Date November 9, 1993 

Its 

Date 
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the same farm as set forth above, pursuant to a stipulation 
(described in Attachment "A") by the ADEC to do so. 

V. 

Each of the signatories hereto represent that they have full 
authority to execute this Memorandum of Agreement on behalf of 
their respective party. The parties agree that the terms hereof 
shall be binding upon their representatives and successors in 
interest. This Agreement shall be executed in several 
counterparts, each of which shall be deemed an original, but all 
of which shall constitute one and the same instrument. 

VI. NO ADMISSION OF D 

The parties acknowledge that this Memorandum of Agreement is 
entered into, in part, as a compromise and settlement of disputed 
claims and to avoid the expense and inconvenience of continued or 
potential litigation. As such, this Agreement shall not be 
construed in any manner as an admission of fault or liability on 
behalf of any of the parties hereto and it shall not be 
admissible into evidence in any proceeding involving the parties, 
except for the purpose of enforcing this Agreement. 

U.S. DEPARTMENT OF THE 
INTERIOR/NATIONAL PARR SERVICE 

Date ///d'?&T Date 

ALASKA INDUSTRIAL DEVELOPMENT GOLDEN VALLEY ELECTRIC 
AND EXPORT AUTRORITY ASSOCIATION, INC. 

Its Its 

Date Date 
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I. 

II. 

ADDENDUM NO. 1 

PROCEDURE FOR IMPLEMENTING 
MITIGATION MEASURE NUMBER III. A. 5. 

NPS will, in consultation with ADEC, insure that designated 
DNPP personnel are trained in pollutant plume and haze 
identification. 

If a NOr or other pollutant plume (exclusive of steam and 
ice crystal plumes) or sulfate or other pollutant haze which 
impairs visibility and which is reasonably attributable to 
the operation of HCCP and/or Healy Unit #l is observed or 
otherwise detected within the Park boundaries, the following 
procedures shall apply: 

A. All notifications of plume or haze observation or 
detection reasonably attributable to the operation of 
HCCP and/or Healy Unit #1 shall be relayed to Golden 
Valley by the Park Superintendent or his or her 
designated representative. 

8. The Park Superintendent or his or her designated 
representative shall notify Golden Valley's Healy Plant 
Superintendent by telephone of plume or haze 
observation or detection which is reasonably 
attributable to the operation of HCCP and/or Healy Unit 
Xl if the Park Superintendent determines that the 
report of such plume or haze observation or detection 
is credible. 

C. Upon receipt of a notification of plume or haze 
observation or detection, Golden Valley will 
investigate the situation and proceed within 90 minutes 
of notification as follows: 

1. If Golden Valley concurs in the NPS determination 
in paragraph II. B. above, Golden Valley will 
reduce the combined emissions from HCCP and Healy 
Unit Pl to existing Healy Unit #l emissions 
(approximately 200 pounds/hour NO* and 150 
pounds/hour S02),for a minimum of twelve (12) * 
hours. This period of~time will be extended for 
additional twelve (12) hour periods by mutual 
agreement of the parties, as defined in this 
paragraph, if the plume and/or haze persist, or 
conditions conducive to plume and/or haze 
formation persist. At any time during this period 
of reduced emissions, Golden Valley may resume 
full operations upon a determination, by the 
mutual agreement of the parties, as defined in 
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this paragraph, that the plume and/or haze is no 
longer detectable and conditions conducive to 
plume and/or haze formation no longer exist. The 
phrase "by mutual agreement of the parties," as 
used in this paragraph, means that Golden Valley's 
Healy Plant Superintendent and the Park 
Superintendent, or their designated 
representatives, will discuss the issue requiring 
decision and undertake to reach agreement on the 
decision; provided that if such decision cannot be 
agreed upon, Golden Valley may proceed to resume 
operations, and both parties will keep a record of 
the disagreement. 

2. If Golden Valley does not concur with the Park 
Superintendent's determination in paragraph II. B. 
above within 90 minutes or if the Park 
Superintendent does not concur with Golden 
Valley's decision to resume operations in 
paragraph II. C. 1. above, the Park Superintendent 
or his or her designated representative may notify 
air quality control personnel in the Northern 
Regional Office of ADEC in Fairbanks, Alaska. 
ADEC may then order Golden Valley to reduce the 
combined emissions as set forth in paragraph 1 
above if, after an opportunity for consultation 
with Golden Valley and the Park Superintendent, 
ADEC concurs with the NPS determination based on 
an observation or detection made or confirmed by a 
person or persons trained pursuant to the 
procedures established in paragraph I., above. 
Because this process depends on prompt decision- 
making and communication, telephone transactions 
are contemplated. 

3. For purposes of any order issued under paragraph 
II. C. 2. above, Golden Valley hereby waives 
rights to advance notice and opportunity for 
hearing provided by AS 46.03.850 (Compliance 
Orders) and stipulates to the imposition of any 
emergency order under AS 46.03.820. 

D. In emergency conditions (defined as the loss of a " 
significant portion of Golden Valley's generating 
resources and/or the Alaska Intertie), Golden Valley 
will undertake the reductions in Section C.l when the 
emergency conditions end. 

III. A. Two years after the start-up of HCCP, Golden Valley 
will meet with the Park Superintendent to evaluate 
whether the procedures set forth herein (1) are 
adequate to protect Denali National Park and Preserve 
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(DNPP) air quality related values and (2) are 
compatible with Golden Valley's obligation to meet its 
legal responsibilities for energy supply. At this 
time, if necessary, the parties may also discuss 
reasonable mitigation measures applicable to ice and/or 
steam plumes reasonably attributable to the operation 
of HCCP and/or Healy Unit #l, which have been observed 
or detected within the DNPP boundary. By mutual 
agreement, the parties may meet at other times. 

B. Based on the evaluation set forth in paragraph A, 
either Golden Valley or the Park Superintendent may 
propose revision of the abatement procedures 
(Mitigation Measure Number III. A. 5.), including any 
additional or alternative requirements necessary to 
assure that (1) NPS can adequately protect DNPP air 
quality related values (including mitigation of steam 
and/or ice plumes) and (2) Golden Valley can meet its 
legal responsibilities for energy supply. 

c. 1. If the Park Superintendent and Golden Valley are 
unable in good faith to reach agreement under 
paragraph B, above, either party may submit the 
matter to arbitration in accordance with 5 USC 
sections 571-583 (the Administrative Dispute 
Resolutions Act]. DO1 has considered factors 
enumerated in 5 USC section 572(b)(1)-(6) and has 
determined that utilisation of the Administrative 
Dispute Resolution Act is appropriate for 
controversies under this paragraph B. 

2. All proceedings and awards under paragraph 1 shall 
be in accordance with 5 USC sections 571-583. The 
Park Superintendent and Golden Valley shall each 
designate an arbitrator, and the two arbitrators 
shall agree on a neutral third arbitrator pursuant 
to 5 USC sections 573 and 577. If the two 
arbitrators cannot agree on a neutral third 
arbitrator within fifteen (15) days of their 
appointment, then either party may apply to a 
federal judge of the United States District Court 
for the District of Alaska for appointment of a 
neutral third arbitrator. The subject matter to ; 
be submitted to the arbitration panel shall be the 
resolution of the specific dispute which the 
parties are Unable to resolve under paragraph B, 
above. In addition to the enforceability of any 
awards under 5 USC section 580, if the 
requirements of the award are appropriate matters 
for incorporation into a revised ADEC permit to 
operate, Golden Valley shall, forthwith, request 
ADEC to revise its permit to Operate to 
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incorporate the requirements of the award and the 
parties agree that they shall all join in that 
request. 

D. Golden Valley or the Park Superintendent may request a 
meeting every two years thereafter to implement the 
provisions of paragraphs A and B, above. 

IV. A. If conditions attributable to the operation of HCCP 
and/or Healy Unit Pl require the implementation of 
Mitigation Measure Number III. A. 5. more than 10 times 
during any six month period (as substantiated by the 
use of the Mitigation Measure Number III. A. 5. 
abatement procedure), then the Park Superintendent and 
Golden Valley will undertake to agree on emission 
limitations or other actions sufficient to prevent 
formation of a plume or haze to which Mitigation 
Measure Number III. A. 5. would apply, including action 
to reduce the S02,and NOr,emission limitations to the 
existing Healy Unit #l emissions (approximately 200 
pounds/hour of NO* and 150 pounds/hour of SO2). 

8. If the Park Superintendent and Golden Valley are unable 
in good faith to reach agreement under paragraph A, 
above, the matter shall be arbitrated in accordance 
with 5 USC sections 571-583 (the Administrative Dispute 
Resolution Act). All proceedings and awards shall be 
in accordance with those sections. The Park 
Superintendent and Golden Valley shall each designate 
an arbitrator and the two arbitrators shall agree on a 
neutral third arbitrator pursuant to 5 USC sections 573 
and 577. If the two arbitrators cannot agree on a 
neutral third arbitrator within fifteen (15) days of 
their appointment, then either party may apply to a 
federal judge of the United States District Court for 
the District of Alaska for the appointment of a neutral 
third arbitrator. Each of the arbitrators chosen by 
the Park Superintendent and Golden Valley shall be 
recognised experts in visibility science. 

C. DO1 has considered factors enumerated in 5 USC section 
572(b)(1)-(6) and has determined that utilisation of 
the Administrative Dispute Resolution Act is sa 
appropriate for controversies under this section IV. 

D. The subject matter to be submitted to the arbitration 
panel is the formulation of a permit amendment which 
establishes emission limitations or requires other 
actions sufficient to prevent or further limit the 
frequency of formation of plumes or a haze to which 
Mitigation Measure Number III. A. 5. would apply. In 
addition to the enforceability of any awards under 5 
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USC section 580, Golden Valley shall, forthwith, 
request ADEC to revise its permit to operate to 
incorporate the requirements of the award and the 
parties agree that they shall all join in that request. 

V. Any concerns related to the operation of Healy Unit #1 
and/or HCCP may be raised by NPS when Golden Valley submits 
its application for renewal of the permit to operate. This 
agreement will be incorporated in, and made enforceable by, 
each permit to operate for Healy Unit #l and/or HCCP. 

VI. As used in this Addendum, references to the "Park 
Superintendent or his or her designated representative" are 
intended neither to confer any additional authority on the 
Park Superintendent beyond his or her existing 
organisational authority nor to preclude involvement by 
other appropriate personnel. Rather, such references are 
used in order to encourage a close working relationship 
between the parties at the local level. 
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ATTACHMENT "A" 

BEFORE THE COMMISSIONER OF THE 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

STATE OF ALASKA 

IN THE MATTER OF THE HEALY CLEAN 
COAL PROJECT, AIR QUALITY CONTROL PERMIT TO OPERATE 
NO. 9231-AA007 

STIPULATION FOR DISMISSAL 

The Department of the Interior, by and through the National 

Park Service, a petitioner herein, and respondents, State of 

Alaska Department of Environmental Conservation, the Alaska 

Industrial Development and Export Authority and Golden Valley 

Electric Association, Inc., by and through their respective 

counsel of record, hereby stipulate and agree to the following: 

1. The parties have settled and compromised the claims 

between them asserted herein. 

2. The parties agree that the terms and conditions, which 

are set forth and attached hereto as Attachment 1, shall be 

incorporated into and become enforceable requirements of Permit 

NO. 9231-AAoo7. 

3. The parties agree that this appeal and all claims 
Y 

therein between them shall be dismissed with prejudice, with each 

party bearing its own costs and legal fees. 

4. This stipulation and order does not, in any manner, 

affect the adjudication between Trustees for Alaska and the 

parties named herein. 
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DATED this day of , 1993. 

UNITED STATES DEPARTMENT OF THE INTERIOR 

BY 
F. Christopher Bockmon 

ALASKA INDUSTRIAL DEVELOPMENT AND EXPORT AUTHORITY 

Dougias Kemp Mertz 

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

BY 
Robert K. Reges, Jr. 

GOLDEN VALLEY ELECTRIC ASSOCIATION, INC. 

BY 
Peter H. Hailer 

ORDER OF DISMISSAL 

THIS MATTER having come before the Commissioner upon the ; 

stipulation of all the parties and their counsel of record and 

the commissioner having been generally advised, now, therefore, 

IT IS HEREBY ORDERED that: 
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1. This matter is dismissed with prejudice as to the 

signatories to the stipulation. 

2. That the terms and conditions contained in Attachment 

"1" hereto shall be incorporated into Permit No. 9231-AA007 as 

operating conditions thereof. 

3. This appeal and all claims therein raised by the 

signatories to the stipulation are hereby dismissed with 

prejudice. 

4. All parties shall bear their own costs and legal fees 

associated with this proceeding. 

DATED: 

Commissioner 
State of Alaska, ADEC 
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ATTACHMENT "1" 

Golden Valley Will Commit to the following mitigation measures 
(Environmental Mitigation Measures) to be implemented as 
specified herein: 

1. Retrofit Healy Unit Pl to low-Nor burners. If 
technologically feasible, overfire air will be added to 
Healy Unit #l. In any event, Golden Valley will achieve 
annual NOr emissions for Healy Unit #l not to exceed 429 
tons per year (tpy) no later than the end of the first 
construction season (April 1 - September 30) after the 
start-up of HCCP. This represents a reduction of 
approximately 50% from Healy Unit #l's actual NOr emissions 
of 848 tpy. NO, control technology will be added to Healy 
Unit #1 during the first construction season beginning after 
the start-up of HCCP. If Golden Valley fails to install Nor 
control technology by the end of such first construction 
season, Golden Valley will not exceed the NOr emission 
limitation for Healy Unit #1 of 429 tpy thereafter. 

2. Inject sorbent (e.g., Flash Calcined Material (FCM) or lime) 
int0 Healy Unit #1 gas stream for SO2 Control to achieve 
annual SO2 emissions for Healy Unit #l not to exceed 472 tpy 
no later than the end of the second construction season 
after the start-up of HCCP. This represents a reduction of 
25% from Healy Unit #l's current actual SO2 emissions of 630 
tPY. If feasible! SO2 control technology will be added to 
Healy Unit #l during the first construction season (April 1 
- September 30) beginning after the start-up of HCCP. If 
addition of SO2 control technology is not feasible during 
the first construction season after the start-up of HCCP, 
the control technology will be added during the second 
construction sea.son after start-up. If Golden Valley fails 
to install SO2 control technology by the end of such second 
construction season, Golden Valley will not exceed the SO2 
emission limitation for Healy Unit Pl of 472 tpy thereafter. 

3. Authorire and accept new emission limitations in the ADEC 
permit to operate (a) for NOX ( 1439 tpy) for Healy Unit Yl 
and HCCP combined, effective after the first construction 
season following the start-up of HCCP, and (b) for SO2 (721 
tpy) for Healy Unit #l and HCCP combined, effective no later 
than the end of the second construction season following the 
start-up of HCCP. During the period between HCCP start-up : 
and the installation of NO, and SO2 control technologies 
respectively, Golden Valley agrees to a cap of NO, (1858 
tpy) and SO2 (878 tpy) for Healy Unit #l and HCCP combined 
emissions. 

4. in no event will Golden Valley seek ADEC permit emission 
levels which exceed 1439 tpy for Nor or 721 tpy for SO2 for 
the combined Healy Unit #l and HCCP. If HCCP demonstration 
technology successfully reduces emissions as expected, 
Golden Valley will request that ADEC reduce SO2 and NOr 
emission limitations in its permit to operate immediately 
upon the completion of the demonstration phase to reflect 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

achieved emission levels allowing for reasonable operational 
variability. In addition, Golden Valley will, in 
applications for renewed permits to operate, continue to 
seek lower emission limitations representative of achieved 
emission levels allowing for reasonable operational 
variability. 

Beginning with the start-up of HCCP, Golden Valley agrees 
that if Healy Unit #l and/or HCCP are operating and 
generating a NOr or other pollutant plume (exclusive of 
steam and ice crystal plumes) or a sulfate or other 
pollutant haze visible inside Denali National Park and 
Preserve (DNPP), Golden Valley will, upon notification by 
NPS or an order by ADEC, immediately reduce combined 
emissions to existing Healy Unit #l emissions (approximately 
200 pounds/hour NOr and 150 pounds/hour S02) for twelve (12) 
hours. This period of time may be extended for additional 
twelve (12) hour periods. The procedures for implementing 
these provisions, including procedures for limiting and/or 
extending these time limits, are attached as Addendum No. 1. 

As soon as funds are made available by DOE, Golden Valley 
will install and operate a continuous emission monitoring 
(CEM) system for NOr and SO2 on Healy Unit #l. 

Golden Valley will, beginning immediately, provide 
reasonable technical and administrative support for any 
related ongoing studies which DOE and DO1 agree to pursue. 

At the Park's request, Golden Valley will, beginning 
immediately, provide NPS with fly ash and slag ash, as 
available, FOB Healy, at no charge. 

Golden Valley will make available to NPS (by donation 
account or other mechanism specified by the NPS) $25,000 per 
year for three years beginning one year before HCCP start-up 
to fund NPS-selected air pollution projects (e.g., research, 
monitoring, mitigation) in the Park and/or Healy area. 
These funds shall not reduce funding or otherwise affect the 
obligations of Golden Valley under the permit to operate 
(condition #25) to perform visibility monitoring pursuant to 
a plan developed in consultation with NPS. 

Consistent with prudent utility practices, Golden Valley 
will, beginning in 1994, schedule one of its two routine _i 
Healy Unit #l maintenance shutdowns (typically 2 to 8 weeks) 
and its major maintenance shut-downs, during the June, July, 
August time period. 

Golden Valley will immediately apply to ADEC for all 
necessary permit modifications to make these agreements 
enforceable as part of the permit to operate. 

For the purposes of this Agreement, the "start-up of HCCP" 
shall mean the date upon which HCCP begins its demonstration 
phase. 
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ADDENDUM NO. 1 

PROCEDURE FOR IMPLEMENTING 
MITIGATION MEASURE NUMBER III. A. 5. 

I. NPS will, in COnsultation with ADEC, insure that designated 
DNPP personnel are trained in pollutant plume and haze 
identification. 

II. If a NOx or other pollutant plume (exclusive of steam and 
ice crystal plumes) or sulfate or other pollutant haze which 
impairs visibility and which is reasonably attributable to 
the operation of HCCP and/or Healy Unit Xl is observed or 
otherwise detected within the Park boundaries, the following 
procedures shall apply: 

A. All notifications of plume or haze observation or 
detection reasonably attributable to the operation of 
HCCP and/or Healy Unit Xl shall be relayed to Golden 
Valley by the Park Superintendent or his or her 
designated representative. 

B. The Park Superintendent or his or her designated 
representative shall notify Golden Valley's Healy Plant 
Superintendent by telephone of plume or haze 
observation or detection which is reasonably 
attributable to the operation of HCCP and/or Iiealy Unit 
Xl if the Park Superintendent determines that the 
report of such plume or haze observation or detection 
is credible. 

C. Upon receipt of a notification of plume or haze 
observation or detection, Golden Valley will 
investigate the situation and proceed within 90 minutes 
of notification as follows: 

1. If Golden Valley concurs in the NPS determination 
in paragraph II. B. above, Golden Valley will 
reduce the combined emissions from HCCP and Healy 
Unit #l to existing Healy Unit #1 emissions 
(approximately 200 pounds/hour NOX and 150 
pounds/hour SO*) for a minimum of twelve (12) 
hours. This period of time will be extended for 
additional twelve (12) hour periods by mutual ,. 
agreement of the parties, as defined in this 
paragraph, if the plume and/or haze persist, or 
conditions conducive to plume and/or haze 
formation persist. At any time during this period 
of reduced emissions, Golden Valley may resume 
full operations upon a determination, by the 
mutual agreement of the parties, as defined in 
this paragraph, that the plume and/or haze is no 
longer detectable and conditions conducive to 
plume and/or haze formation no longer exist. The 
phrase "by mutual agreement of the parties," as 
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used in this paragraph, means that Golden Valley's 
Healy Plant Superintendent and the Park 
Superintendent, or their designated 
representatives, will discuss the issue requiring 
decision and undertake to reach agreement on the 
decision: provided that if such decision cannot be 
agreed upon, Golden Valley may proceed to resume 
operations, and both parties will keep a record of 
the disagreement. 

2. If Golden Valley does not concur with the Park 
Superintendent's determination in paragraph II. B. 
above within 90 minutes or if the Park 
Superintendent does not concur with Golden 
Valley's decision to resume operations in 
paragraph II. C. 1. above, the Park Superintendent 
or his or her designated representative may notify 
air quality control personnel in the Northern 
Regional Office of ADEC in Fairbanks, Alaska. 
ADEC may then order Golden Valley to reduce the 
combined emissions as set forth in paragraph 1 
above if, after an opportunity for consultation 
with Golden Valley and the Park Superintendent, 
ADEC concurs with the NPS determination based on 
an observation or detection made or confirmed by a 
person or persons trained pursuant to the 
procedures established in paragraph I., above. 
Because this process depends on prompt decision- 
making and communication, telephone transactions 
are contemplated. 

3. For purposes of any order issued under paragraph 
II. C. 2. above, Golden Valley hereby waives 
rights to advance notice and opportunity for 
hearing provided by AS 46.03.850 (Compliance 
Orders) and stipulates to the imposition of any 
emergency order under AS 46.03.820. 

D. In emergency conditions (defined as the loss of a 
significant portion of Golden Valley's generating 
resources and/or the Alaska Intertie), Golden Valley 
will undertake the reductions in Section C.l when the 
emergency conditions end. 

III. A. Two years after the start-up of HCCP, Golden Valley _: 
will meet with the Park Superintendent to evaluate 
whether the procedures set forth herein (1) are 
adequate to protect Denali National Park and Preserve 
(DNPP) air quality related values and (2) are 
compatible with Golden Valley's obligation to meet its 
legal responsibilities for energy supply. At this 
time, if necessary, the parties may also discuss 
reasonable mitigation measures applicable to ice and/or 
steam plumes reasonably attributable to the operation 
of HCCP and/or Healy Unit #1, which have been observed 
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or detected within the DNPP boundary. By mutual 
agreement, the parties may meet at other times. 

B. Based on the evaluation set forth in paragraph A, 
either Golden Valley or the Park Superintendent may 
propose revision of the abatement procedures 
(Mitigation Measure Number III. A. 5.), including any 
additional or alternative requirements necessary to 
assure that (1) NPS can adequately protect DNPP air 
quality related values (including mitigation of steam 
and/or ice plumes) and (2) Golden Valley can meet its 
legal responsibilities for energy supply. 

c. 1. If the Park Superintendent and Golden Valley are 
unable in good faith to reach agreement under 
paragraph B, above, either party may submit the 
matter to arbitration in accordance with 5 USC 
sections 571-583 (the Administrative Dispute 
Resolutions Act). DO1 has considered factors 
enumerated in 5 USC section 572(b)(1)-(6) and has 
determined that utilisation of the Administrative 
Dispute Resolution Act is appropriate for 
controversies under this paragraph B. 

2. All proceedings and awards under paragraph 1 shall 
be in accordance with 5 USC sections 571-583. The 
Park Superintendent and Golden Valley shall each 
designate an arbitrator, and the two arbitrators 
shall agree on a neutral third arbitrator pursuant 
to 5 USC sections 573 and 577. If the two 
arbitrators cannot agree on a neutral third 
arbitrator within fifteen (15) days of their 
appointment, then either party may apply to a 
federal judge of the United States District Court 
for the District of Alaska for appointment of a 
neutral third arbitrator. The subject matter to 
be submitted to the arbitration panel shall be the 
resolution of the specific dispute which the 
parties are unable to resolve under paragraph B, 
above. In addition to the enforceability of any 
awards under 5 USC section 580, if the 
requirements of the award are appropriate matters 
for incorporation into a revised ADEC permit to 
operate, Golden Valley shall, forthwith, request 
ADEC to revise its permit to operate to Y 
incorporate the requirements of the award and the 
parties agree that they shall all join in that 
request. 

D. Golden Valley or the Park Superintendent may request a 
meeting every two years thereafter to implement the 
provisions of paragraphs A and B, above. 

IV. A. If conditions attributable to the operation of HCCP 
and/or Healy Unit X1 require the implementation of 
Mitigation Measure Number III. A. 5. more than 10 times 
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during any six month period (as substantiated by the 
use of the Mitigation Measure Number III. A. 5. 
abatement procedure), then the Park Superintendent and 
Golden Valley will undertake to agree on emission 
limitations or other actions sufficient to prevent 
formation of a plume or haze to which Mitigation 
Measure Number III. A. 5. would apply, including action 
to reduce the S02,and NOX emission limitations to the 
existing Healy Unit #l emissions (approximately 200 
pounds/hour of NOx and 150 pounds/hour of SO*). 

B. If the Park Superintendent and Golden Valley are unable 
in good faith to reach agreement under paragraph A, 
above, the matter shall be arbitrated in accordance 
with 5 USC sections 571-583 (the Administrative Dispute 
Resolution Act). All proceedings and awards shall be 
in accordance with those sections. The Park 
Super:ltendent and Golden Valley shall each designate 
an aroitrator and the two arbitrators shall agree on a 
neutral third arbitrator pursuant to 5 USC sections 573 
and 577. If the two arbitrators cannot agree on a 
neutral third arbitrator within fifteen (15) days of 
their appointment, then either party may apply to a 
federal judge of the United States District Court for 
the District of Alaska for the appointment of a neutral 
third arbitrator. Each of the arbitrators chosen by 
the Park Superintendent and Golden Valley shall be 
recognised experts in visibility science. 

C. DO1 has considered factors enumerated in 5 USC section 
572(b)(1)-(6) and has determined that utilization of 
the Administrative Dispute Resolution Act is 
appropriate for controversies under this section IV. 

D. The subject matter to be submitted to the arbitration 
panel is the formulation of a permit amendment which 
establishes emission limitations or requires other 
actions sufficient to prevent or further limit the 
frequency of formation of plumes or a haze to which 
Mitigation Measure Number III. A. 5. would apply. In 
addition to the enforceability of any awards under 5 
USC section 580, Golden Valley shall, forthwith, 
request ADEC to revise its permit to operate to 
incorporate the requirements of the award and the 
parties agree that they shall all join in that request., 

V. Any concerns related to the operation of Healy Unit Pl 
and/or HCCP may be raised by NPS when Golden Valley submits 
its application for renewal of the permit to operate. This 
agreement will be incorporated in, and made enforceable by, 
each permit to operate for Healy Unit #1 and/or HCCP. 

VI. As used in this Addendum, references to the "Park 
superintendent or his or her designated representative" are 
intended neither to confer any additional authority on the 
Park Superintendent beyond his or her existing 
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organizational authority nor to preclude involvement by 
other appropriate personnel. Rather, such references are 
used in order to encourage a close working relationship 
between the parties at the local level. 
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