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I  0. I  Scope

The contents of  th is  chapter  per ta in to the requirements under UMC 783.20,

784.21 and 817 .97 .

Th is  chapter  was compi led  and au thor ized  by  Cur t  Jansen,  Consu l t ing  Eco log is t

o ' t  For t  Co l l i ns ,  Co lo rado ,  who  a lso  d id  the  w i ld l i f e  f i e td  su rveys  and  con-

su l ta t ion  w i th  regu la to ry  agenc ies .

Kaiser  Steel  Corporat ' ion p ' lans to develop an underground coal  mine in Emery

County,  Utah.  The state and federal  coal  leases that  compr ise the Mine Plan

Area (MPA) total 8,931 acres . The Permi t  Area under thi s i  ni  t i  al  f i  ve-year

permit  appl  icat ion is  approximately 4,000 acres of  which about  2,25A acres or

56 percent  is  located on the bench above the Book Cl i f fs  in  an area general ly

known as L i t t le  Park Wash.  Approximate ' ly  30 acres or  1 percent  of  th is  area

wi I I  be  nps t  d i rec t l y  a f fec ted  by  the  mine  and sur face  fac i I i t ies .

The Permit  Area below the c l  i f fs  conta ins about  1,500 acres or  38 percent  of

the  to ta l  Permi t  Area .  Most  o f  the  rn ine  and p lan t  sur face  fac i l i t i es  w i l l

be located here and the area most  d i rect ' ly  af fected rv i l l  be approximate ' ly

355 acres or  23 percent  of  the bot tom area.  The Book Cl i f fs  and immediate

ta lus s lopes encompass around ?50 acres of  the Permit  Area.

A d iscuss ion  o f  w i ld l i fe  on  the  Permi t  Area  is  in f luenced by  the  dominant

topograph ic  fea ture ,  the  Book C l i f f s .  The c l i f f s  separa te  two d is t inc t

eco log ica l  cormun i t ies  and they  impose l im i ta t ions  on  fac i l i t y  layout  and

mine design.  Consequent ly ,  sur face development and ef fects are d i f ferent

fo r  each area ;  the  d iscuss ion  descr ibes  these d i f fe rences .
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I  0. 2 Methodol ogy

The f i rs t  s tep in the informat ion gather ing process was the consul tat ion

procedures outl i ned i n PStqqlgl$ Proqran Compl i ance Co

for  F ish  and t l l i l d l i fe  S tud ies  pub l i shed by  the  D iv is ion  o f  O i l ,  Gas  and

Mining (DOGM) pursuant  to 783.2A requirements,  F ie ld t r ips to the s i te by

representat ives of  Kaiser  Steel  and state and federal  agencies were con-

duc ted  on  7  November  1980 and 18  February  1981.  A  th i rd  consu l ta t ion  v is i t

on l0 September 1981 became necessary when burrowing owls (scienti f ic names

are provided in Appendix 10.8. . | )  were located near the proposed t ransporta-

t ion  co ru idor  (Sec t ions  10 .3 .3 .2 ,  10 .4 ,  
. |0 .5  

and  10 .6 ) .  S i te  spec i f i c

reconrnendat ions were submit ted by the Utah Div is ion of  l , r l i ld l i fe  Resources

(D l ' lR) ,  the  U.S.  F ish  and ! ' t i l d l i fe  Serv ice  and the  Bureau o f  Land Management

(Append ix  10 .8 .2 ) .

The s i te speci f ic  recornnendat ions and Fish and [ , l i ld ] i fe  Informat ion

The w i ld l i fe  s tud ies  inc luded rap tors ,  f f i i g ra to ry  b i rds  o f  h igh  federa l

interest ,  uPland game bi rds,  threatened and endangered species,  mule

deero and a l i terature rev iew. The studies were conducted dur ing February,

Apri ' l  ,  May and August of l  g8l

Raptor  observat ions were recorded and mapped.  Surveys for  nest ing act iv i ty

consisted of  observat ion wi th b inoculars f rom prominent  ledges a long the

upper  c l i f f s  and f rom severa l  pos i t ions  a long the  base o f  the  c l i f f s .  The

cl i f fs  surveyed were wi th in approximately 0.75 mi le of  the porta l  entry

s i te  (P la te  X- l ) .  In  add i t ' i on ,  du r ing  the  pas t  summer  the  U.S .  F ish  and

X4
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t^ l i ld l i fe  Serv ice conducted hel icopter-aer ia l  surveys of  the f i rs t  l ine of

the  Book C l i f f s ,  inc lud ing  the  Permi t  Area  (P la te  X- ] ) .  The purpose o f

thei r  surveys was to determine i f  there was current  nest ing of  c l i f f -nest ing

spec ies .  Data  f rom the i r  surveys  are  d iscussed under  Sec t ion  I0 .3 .3 .2 .

The U.S.  F ish  and L . l i l d l i fe  Serv ice  compi led  a  l i s t  o f  ??  migra tory  b i rd

spec ies  as  be ing  o f  h igh  federa l  in te res t .  Most  o f  the  rap tors  on  the ' l  i s t

were included under the raptor survey. Surveys for the remaining species

and for  upland game bi rds involved observat fon in a l l  habi tats of  the Permit

Area. The cal I  s of upl and spec i 'es'  were noted and approximately 1ocated

on a f i  e l  d map.

The above surveys also overlapped with efforts to determine the presence of

federal ' ly  l ' is ted threatened and endangered species.  Endangered species

wi th the hi ghest probabi l  i  ty of occumence on the project si  te i  ncl ude the

bl ack- footed femet, Ameri can peregri ne fal con , ahd the bal d eagle.

Prai r ie  dog burrows were examined for  s igns of  ferret  act iv i ty  inc luding

p lugged bur rows,  sca t ,  t renches ,  and pra i r ie  dog sku l l s  w i th  too th  punc-

tures. Another technique for determining the presence of ferrets is spot-

l igh t ing  (Mar t in  and Schroeder ,  
. l979) .  

0n  the  even ing  o f  28  August ,  a

spot l ight  survey was conducted around the per imeter  of  the prai r ie  dog

town (P' l  a te X- l ) .  The survey per iod was B:55 to 10:45 P. f f i .  In  two areas

where burrows were dense,  spot l ight ing was carr ied out  for  5 minutes at  5-

minute intervals for  20-30 minutes.  Where burrows were Iess dense,  the

observat ion per iod was 2-3 minutes;  there were four  of  the short  durat ion

stops.  A 200,000 candle power spot l  ight  was used for  the survey.
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A l i terature survey was the pr imary study method for  mule deer.  Dur ing a l l

f ie ld t r ips,  observat ions of  deer and/or  s ign were recorded.

Al though there ' is  no aquat ic  habi tat  on the Permit  Area,  there are stock

ponds in the v ic in i ty .  A grab sample of  water  f rom a pond in the area below

the c l i f fs  was chemical ly  analyzed to determine i ts  potent ia l  to support

aquat ic  l i fe .  The loca t ion  o f  the  pond sampled  is  shown in  P la tes  VI I -2  and

3. The f low of water from l^I i l l iams Draw Spr. ing is too variable to support

an aquatic ecosystem. During dry sufirner months water from the spring f lows

only a short  d is tance before i t  seeps into the sand and gravel  substrate.

X6
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Ex is t ing  F ish  and  t ^ | i l d l i f e  Resources

10 .3 . I  Wi ld l i f e  Hab i ta ts  in  the  t ) l i ne  P lan  Area

Th is  d iscuss ion  o f  hab i ta ts  w i t t  en ta i l  a  genera l  descr ip t ion  o f

the physiography of  the Mine Permit  Area.  Habt tat  requirements of  par t i -

cu la r  spec ies  w i l l  be  d iscussed  in  la te r  sec t ions .

The Permit  Area is  located a long the eastern s ide of  the Pr ice River  Val ley

and extends East  of  the Book Cl i f fs  which border the val ley.  The eleva-

t ions  o f  fac i l i t i es  to  be  loca ted  a t  the  base o f  the  c l i f f s  and in  L i t t le

Park t {ash above the f i rs t  l ine of  c l i ' f fs  are respect ively about  5,500 and

6,500 fee t .

The abiot ic  factors operat ing at  the two elevat ions have contr ibuted to

the ,deve lopment  o f  d i f fe ren t  eco log ica l  communi t ies .  Annua l  p rec ip i ta t ' ion

accumulations for the South Lease Coal Property range between B and 17

inches.  Temperature data f rorn s imi lar  s i tes in Utah indicate that  the

temperature decreases about 3.5 degrees F per thousand foot increase in

elevat ion.  The di f ference in average annua' l  temperature largely accounts

fo r  a  g rowing  season in  the  va l ley  40  days ' longer  than in  L i t t le  Park  Wash

(a l l  weather  da ta  f rom Richardson,  Igg l ) .

Tire vegetaticn types that occur on the bottom area incl ude Atrt}t ler,-Artem)sit '

Hilaria; Atripler-Astr,agalus; Atz,ipler-Badl and i Juniperus Savannah; P'inyon-

Jun iper  (PJ)  (C l i f fbo t tom) ;  and Trans i t ion  (be tween At r ip lex-Bad land and

Att ipLen-Artenisia-Hilari ,a). PJ (Ct i f f top) and Sagebrush occur above the

c l i f f s  in  L i t t l e  Park  Wash .  C l i f f -Rockou tc rop-Rubb le  land  inc ludes  the

c l i f f s  and immedia te  ta lus  s lope.  The loca t ion  o f  vegeta t ion  types  in  p re-

sen ted  in  P la te  IX - ] .
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10.3  Con t .

The soi ls  are character ized by badlands and rock outcrop.  The largest

area l  so i l  t ype ,  Rock  0u tc rop-Sunup Complex  (P la te  V I I I - l ) ,  i s  approx i -

mately 70 percent  rock outcrop.  Ecological  ly ,  a c l  imat ic  c l  imax has evolved

on the  more  s tab le  so i l s  wh i le  an  edaph ic  c l imax has  deve loped on  sha le  and

lesser developed soi ls .  The di f fer .ences in product ion potent ia l  of  the

vegetat ' ion types (Table X- l )  are largely due to substrate condi t ions.  The

produc t ion  is  h ighes t  on  re la t i ve ly  s tab le  so ' i1s  and lowest  on  eroded,

h igh ly  m inera l i zed  so i l s .

[ ' l i l d l i fe  hab i ta t  and l i ves tock  graz ing  have been the  maior  land  uses  o f

the  Permi t  Area  (Sec t ion  4 .4 .2 ) .  The range cond i t ion  (Tab le  X- l )  a ' l so

re f lec ts  subs t ra te  cond i t ions ,  ' i  .e .  range land on  eroded so i l s  i s  genera l l y

in  poor  cond i t ion  espec ia l l y  a round s tock  ponds.  Cat t le ,  horses  and sheep

compr ise the c lasses of  l ivestock which graze the Permit  Area and adjacent

a rgas .

The wi I dl i fe conrmun i ty on the Permi t Anea has evol ved i n an ecol ogi ca'l

o rgan iza t ion  inc lud ing  the  above ab io t i ' c  and b io t i c  components .  Genera l l y ,

the bottom area concnunity has evolved in a cold desert (upper Sonoran

l l fe zone) envi ronment and the cormnuni ty  in  the L i t t le  Park Wash area has

evol  ved jn a submontane (Transi t ion I  i fe  zone) envi ronment (Dh' lR,  I  9BI  )  .

Habitat components are poorly developed in the bottom area. ldater is scarce

and cover (for reproductive requirements and escape from predators) is

st rat i f ied into herb and shrub layers which seldom extend above 2 feet

f rom ground  leve l .  Topograph ic  re l ie f  (e .g . ,  e roded  gu l l i es )  p rov ides

cover in the absence of  the ver . t ica l  layer ing.  Examples of  species that

are adapted to these condi t ions are the s ide-blotched I  izard,  midget

o
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faded ratt l  esnake, chukar, bumowi ng owl ,  savannah spamow, whi te-tai l  ed

prai r ie  dog,  k i t  fox and pronghorn ante lope.  Habi tat  components in the

Li t t le  Park Wash area are more developed.  Water  is  a lso scarce but  there

is more than in the bot tom area.  Cover is  s t rat i f ied into herb,  shrub,  and

tree layers.  Topographic re l ie f  a lso provides cover in the form of  rock

outcrops.  Examples of  species that  are adapted to these condi t ions are the

sagebrush I i zard ,  s t r iped  wh ipsnake,  b lue  grouse,  sc reech owl ,  b lack-

throated gray warbler ,  red squir re l ,  cougar and mule deer.  The c l i f fs

provide reproductive cover for a variety of species that f ly such as: the

prai r ie  fa lcon,  c l  i f f  swal  low, canyon wren,  and spot ted bat .

. |0 .3 .2  
l ^ l i l d l i f e
. |0 .3  

.? .1 Aquat ic  Wi ld I i fe  and Hab i ta t  and Va lue  Determinat ion

There is  no aquat ic  habi tat  on the Permit  Area.  However,

there  are  10  smal l  s tock  ponds in  the  v i ' c in ' i t y  (P la te  V I I -Z) .  To  eva lua te

the potent ia l  for  aquat ic  l i fe .  the chemical  data f rom the analys is of  the

pond water  were compared wi th water  qual i ty  cr i ter ia for  aquat ic  l i fe

developed by the National Academy of Science (NAS) and National Academy of

Engineer ing (NAE) t  gZg,  and wi th Environmental  Protect ion Agency (EPA)

"Red Book, "  Qua l i t y  Cr i te r ia  fo r  Water  (1976) .  l v le rcury ,  s€ len ium and o i l

and grease concentrat ions exceeded the I imi ts  set  by EPA whi le the concen-

t rat ion of  s i lver  exceeded the l imi t  set  by NAS and NAE. According to

t r l inget  (1980),  the sul fate level  would be restr ic t ive to many species of

aqua t i c  I  i f e .

The only source of  water  for  a l l  o f  the ponds is  runof f  f rom precip i tat ion

events  o r  snow mel t .  The ponds are  charac ter is t i ca l l y  s tagnant ,  sha l low,

x l0
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lack ing  in  aquat ic  vegeta t ion  and

of  wh ich  cont r ibu te  to  low leve ls

resu l ts  o f  the  chemica l  ana lys is

suppor t i ve  o f  aquat ic  l i fe .

I  0 .  3  .2 .2

that  could be found

rep t i l es ,  l 2 l  b i rds

Append ix  l0 .B . l ) .

have h igh  evapot ransp i ra t ion  ra tes ,  a l I

o f  d isso lved oxygen.  Th is  P lus  the

indicate that the stock ponds are not

Terrestr ia l  t . l i ld l  i fe  and Habi tat  and Value Determinat ion

There are potent ia l ly  2A3 ver tebrate species of  wi ld l i fe

in  hab i ta ts  on  the  Permi t  Area  z  4  a re  amphib ians ,  14

and 64 marrunals (Dt '{R, . |978) (Vertebrate Species List,

For practical and economic reasons, i t  is necessary to concentrate on the

most  " important"  species,  which can be ident i f ied by using a predetermined

set  o f  c r i te r ia .  The Dt^ lR has  de f ined h igh  in te res t  w i ld l i fe  as  I )  a l l  game

spec ies ,  2 )  any  economica l l y  impor tan t  spec ies ,3 )  any  spec ies  o f  spec ia l

aes the t ic ,  sc ' ien t i f i c  o r  educat iona l  s ign i f i cance,  and 4)  a l l  federa l l y

l is ted threatened or  endangered species.  F i f ty-e ight  of  the 203 species

have been designated high interest by DWR.

The Dt, . lR developed a c lassi f icat ion system for  habi tat  of  h igh interest

species based pr imar i ly  on two cr i ter ia,  l )  the dependence of  one or  more

spec ies  o f  w i ld l i fe  on  a  hab i ta t  and ?)  the  amount  o f  hab i ta t  ava i lab le .

The values f rom high dependercy,  I imi ted habi tat  to low dependercY, unl i -

m i ted  hab i ta t  a re :  c r i t i ca l ,  h igh -p r io r i t y ,  subs tan t ia l  va lue ,  and  l im i ted

va lue .  A l l  o f  the  Permi t  Area  in  L i t t le  Park  Wash has  been c lass i f ied  as

cr i t ica l  deer winter  range as wel l  as Sect ions 35 and 36 of  Township 16

South ,  Range 14  East  and Sect ion  I  o f  Townsh ip  17  South ,  Range '14  Eas t
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(F igure X- l  ) .  The impor" tance and protect ion g iven a habi tat  is  re lat ive to

i ts  ass igned va lue .

There are two categories of speci'es of hi'gh federal i nterest: mi gratory

birds, and threatened and endangered. Migratory birds are protected under

the Migratory Bird Treaty Act  (PL 93-300,  1974).  Through a process of

recomnendat ions and screenings by orni thologists,  a l is t  of  ?2 species of

high interest was compiled for the Uintah-Southwestern Utah Coal Production

Region. Eleven of the species potenti 'al  ly occur on the Permit Area. Some

of the raptors on the Mi gratory Bi rds of l-l igh Federal Interest I i st are

also protected under the Endangered Species Act (PL 93-205 , 1973). 0f the

seven endangered species l is ted for  Utah,  four  could potent ia l ly  occur on

the Permit Area. Endangered species and raptors are discussed in greater

de ta i l  under  sec t ions  . |0 .3 .3 .1  
and  10 , .3 .3 .2  respec t i ve ly .

10 .3  .2 .3 Manuna I s

There are potent ia l ly  64 species of  manmals that  inhabi t

the Permjt Area. Twenty-three have been classif ied as high interest by Dl^lR.

The' tota l  is  compr ised of  seven big game, three smal l  game, two endangered,

one furbearer ,  and l0 that  are e i ther  considered economical ly  important  or

o f  spec ia l  aes the t ic ,  sc ien t i f i c  o r  educat iona l  s ign i f i cance.

Mule deer and ante' lope are two big game species that have been observed

on or near the Permit Area. The Permit Area is part of deer herd unit ?78-

Range Creek. Herd unit 278 occupies the east half  of Carbon County, part

of the north side of Emery County, and the south side of Duchesne County

for  a tota l  land area of  1,169,409 acres (Utah State Department of  F ish

and Game 1967).  The Penni t  Area is  on the southwest  s ide of  the uni t .
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Uni t  278 was inc luded ' in  range inventory invest igat ' ions conducted in 1966

by Dt^lR (then the Utah State Department of Fish and Game) to determine

winter  d is t r ibut ion pat terns,  range condi t ion informat ion and land owner-

ship status.  The dist r ibut ion pat tern observed was surnmer range on the West

Tavaputs PJateau in the center  of  the uni t  and winter  range at  lower out ly ing

elevat ions.  The uni t  is  I9 per^cent  summer range and 49 percent  winter

range; during severe winters the range decreases to 3l percent. The

vegetat ion types fdent i f ied for  Lt t t le  Park were Pinyon-Juniper-Mountain

Brush-Grass (PJMG) and Sagebrush-Grass (SG).  The PJMG compr ises 34

percent of the normal winter range of unit  278 and 4? percent of the severe

winter range. The SG comprises one percent of the normal winter range and

two percent of the severe winter range.

The Dt^|R has c lassi f ied the L i t t le  Park Wash port ion of  the

cr i t ica l  because of  i ts  use by deer dur ing severe winters

Plate x- l  ) .  summer range is  located at  h igher e levat ions

northeast  of  the Permit  Area.

Pe rm i t Area as

(F igure  X- l  and

to the east and

Publ ished data are avai lable on b ig game management uni ts .  The Permit

Area is  less than one percent  of  uni t  278 and i t  may not  be representat ive

of  the uni t  in  terms of  deer densi ty .  However,  for  the purposes of  th is

d iscuss ion ,  i t  i s  assumed tha t  the  un i t  da ta  re f lec ts  cond i t ions  on  the

Permi t  Area.

The t rend of  fawns per 100 does is  an indicator  of  herd heal th.  Dur ing

the period 1971 to 1979 the number of fawns per 100 does (preseason)

ranged from 31 to 108 with a mean of 75. The l0B were observed in 1976.
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For 1977 and 1978 the trend was down, but in 1979 there was an increase to

76.  Fawn product ion and number of  bucks harvested in uni t  278 was below the

al l  uni t  mean for  these parameters for  1979 (76 vs.  81)  (Table X-2) .  The

mean for  a l l  uni ts  over a l l  years in which data were avai lable ( for  most

un i ts  the  per iod  was 1970-79)  i s  81 .  0n  a  un i t -w ide  bas is ,  
. |979  

was an

average year. Units 27A and l9 are shown because they had respectively the

lowest  and highest  product ion in 1g7g.  Based on th is  analys is,  on the aver-

d9€,  uni t  ?78 produces fewer deer than other uni ts .

Separate observations of deer h,ere recorded for both PJ (Cttf f top) and

Sagebrush vegetat ion types dur ing the summer f ie ld studies.

0n several  occasions,  a s ingle ante lope was observed near the permit  Area.

Any ante lope in the v ic in i ty  of  the Permit  Area are part  of  the Icelander

! , lash herd,  ante lope uni t  l l .  The lcelander herd was establ ished by an

in t roduc t ion  o f  I50  an imals  re leased in  1972 a t  Ice lander  Wash.  Aer ia l

trend counts indicate that the herd is well  establ ished and there has been

a l imi ted harvest  s ince 1975.  Dur ing the per iod 1972 to I978,  fawns per

100 does ranged from ?6 to 
. |03 

and averaged 64. 0n high density ranges, the

fawns per t00 does rat io is often I00 and on low density ranges 50 (Yoakum,

I  g7B) .

The DI ,JR is  p lanning to t ransplant  ante lope to the v ic in i ty ,  but  no date

has been set  (nWn, lg8l ) .  Al though cat t le  grazing occurs on the Permit  Area,

studies indicate that  there is  in terspeci f ic  n iche separat ion between

cat t le  and ante lope (Hoover,  €t  i l .  ,  lg5g;  Schwartz and Nagy ,  1976;

Schwartz,  et  d l . ,  1gT7;  yoakum, lgTg).  The permit  Area is  located in theo
x 15
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Table X-2. Selected Data from Deer Management Units t9794

Fawns Per
I 00 Doesb

1979 Al I Years
Bucks Hunter

Harvested Sucqgss - % -Range-Acresc

A l l  un i t s  X  d

278

274

19

aDt^lR 1980a, l98ob.

bPrarauson.

t lncl udes tota' l  of

8t

76

37

93

81

75

57

96

743

468

78

3,673

30

26

t3

49

40.| ,432

793,700

267 ,50A

331, . |00

winter  and summer range avai lable to deer.

dD., i red data not ava i I abl e for some un i ts .
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Cove grazing al 1 otment whi ch al I  ows 750 AUMs (Animal Uni t  Months ) of

cat t le  use;  and the L i t t le  Park a l lo tment  which a l lows 242 AUMs of  cat t le

and horse  use  (Sec t ion  4 .4 .? ) .  The graz ing  per iod  fo r  Cove is  I  March  to

31 May,  which is  when grasses are growing and select ively grazed by cat t le .

Forbs and shrub species are important  food i tems in the ante lope diet .

Rocky Mountain e lko Rocky Mountain b ighorn sheep and desert  sheep are b ig

game spec' ies which prefer  habi tats s imi lar  to those of  the Permit  Area,  but

the distance to the nearest known herds preclude their use by any of these

species.  Wtnter  habi tat  of  the Range Creek e lk herd extends f rom areas

east  and northeast  to about  seven mi les f rom the Permit  Area (Dl^ |R,  lg8l  ) .

Although the terrain is very rugged between the known range boundary and

the Permit  Area,  e lk  may eventual ly  move into L i t t le  Park i f  the herd

approaches carry ing capaci ty  of  thei r  ex ist ing range.

The cougar and black bear are the other  b ig game species that  could occur

on the Per.mit Area. Both recei 'ved protection as game animals on 15

February 1967. Harvest data have been reported by deer management units

for  both species and uni t  ?78 ranks four th wi th a tota l  cougar harvest  of

5t  animals for  the per iod 1972 to 1979 (DI^JR, l980c).  The tota l  b lack bear

harvest  of  25 animals for  the years 1969 to 1g7g ranks th i rd among manage-

ment  un i ts  (DhIR,  1980d) .  These da ta  ind ica te  tha t  the  Permi t  Area ,  Pdr t i -

cu la r ly  the  L i t t le  Park  Wash por t ion ,  may conta in  hab i ta t  su i tab le  to  bo th

species.  However,  because black bear prefer  habi tats associated wi th

shrub spec ' ies  (Jonke l  ,  1978) ,  there  is  a  low probab i l i t y  tha t  they  wou ld

ever occur on the Permit Area.
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Three smal l  game spec' ies are l is ted for  the Permit  Area:  snowshoe hare,

and mountain and desert  cot tonta i ls .  Because of  the preference of  snowshoe

hare for  spruce-f i r  habi tat ,  they are not  l ike ly  to occur on the Permit

Area.  The bot tom desert  area is  year-round habi tat  for  the desert  cot ton-

ta i l '  wh ich  has  been observed.  Mounta in  co t ton ta i l  genera l l y  occur  in

habi tats above 7,000 feet  e levat ion (Dl^ lR,  l98l ) ,  but  they may range into

the  p inyon- jun iper  and sagebrush hab i ta ts  in  L i t t le  Park  t ^ lash .

The badger has been classif ied as a furbearer by the Dl^lR. I ts preferred

habi tat  is  open grasslands and deser. ts  which character ize the bot tom area.

Other h igh interest  species that  may occur on the Permit  Area inc lude the

dwarf  shrew, red bat ,  western b ig-eared bat ,  spot ted bat ,  nor thern f ' ly ing

squ i r re l  ,  red  fox ,  k i t  fox ,  wo lver ine ,  bobcat ,  and lynx  (D l ,R,  lg8 l  ) .  The

dwarf  shrew, nor thern f ly ' ing squ' imel  ,  wo]ver ine,  and lynx are not  l  ike ly

to occur on or near the Permi t  Area because thei r prefered habi tat i  s

absent  and,  fur thermoren the wolver ine and lynx are considered ext i rpated

from southeast  Utah.

A t rack thought  to be that  of  a fox was observed in a gul ly  in  the lower

Permit  Area.  The k i t  fox prefers desert  habi tat  whi le the red fox prefers

open grassland interspersed wi th forest ,  thus the t rack may have been a

ki t  fox.  The k i t  fox is  unconnnon in southeast  Utah.

10 .3  .2 .4  B i rds

There are potent ia l ly  121 species of  b i rds that  may use

Permit  Area.  Thir ty- three are of  h igh interest  to thehabi  tats

state and

the most

on the

1 l  a re o f  h igh  federa l  ' i n te res t .  Raptors  (Sec t ion  I0 .3  .3 .2 )  a re

h igh  in te res t  spec ies  cons t i tu t ing  23  o f  the  s ta te  to ta lnumerous
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and nine of  the federal  tota l ;  two are a lso

(Sec t ion  10 .3 .3 .1 ) .  Three  o f  the  spec ies  o f

migratory game birds and two are small  game

on the federal endangered I ist

h igh interest  to Utah are

b i  rds .

The stock ponds provide habitat for waterfowl.

redheads, both migratory game birds, have been

were probably transients because there was no

Because o f  the  lack  o f  aquat ic  vegeta t ionn i t

woul  d occur.

Severa l  ma l la rds  and

observed;  however,  these

ev idence o f  nes t ing  ac t iv i t y .

is  doubt fu l  that  any nest ing

The morn ing  dove,  a lso  a  migra tory  game b i rd ,  t yp ica l l y  nes ts  in  p inyon-

juniper  and r ipar ian habi tats.  The former is  present  on the Permit  Area in

severa' l  vegetation types. These vegetation types and the stock ponds

are important  components of  mourning dove habi tat .

Blue grouse,  a smal l  game bi rd,  f f idy use the sagebrush and pinyon- juniper

habitats found near Lit t le Park l , lash during the spring and summer months.

By  ear ly  fa l l ,  females  and broods  migra te  to  h igher  e leva t ions lspruce- f i r

c l  imax forests,  which is  thei r  winter  habi tat .  Males migrate to the h igher

elevat ions short ly  af ter  the breedi 'ng season.

The chukar,  a lso a smal l  game bi r .d,  prefers the habi tats found on the bot tom

area.  Ta lus  s ' lopes  prov ide  cover  fo r  roos t ing ,  wh i le  o ther  hab i ta ts  a re

used for  feeding.  The stock ponds are important  sources of  water  especia l ly

dur ing hot  summer days when chukars make dai ly  t r ips to water .  I t ' is  a

year-round resident  of  the Permit  Area.  The Iocat ions of  chukar observa-

t ' ions  are  ind ica ted  on  P la te  X- ] .
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The western b luebird and black swi f t  are species of  h igh state and federal

in te res t .  The western  b lueb i r .d  i s  cosmopo l i tan  in  i t s  use  o f  hab i ta ts ,  bu t

i t s  cho ice  o f  nes t  s i tes  i s  l im i ted  to  t ree  cav i t ies .  I t  i s  cons idered an

uncorrnon surnmer resident by the State of Utah. Although the black swift

cou ld  occu l 'on  the  Permi t  A rea ,  i t  i s  un l i ke ly  tha t  i t  wou ld  nes t  the re .

The b lack  swi f t ' s  p re fe r red  nes t fng  hab i ta t  i s  c l i f f s  o r  ledges  tha t  a re

kept  mo is t ,  e .9 . ,  near  water fa l l s  o r  a lonE ocean beaches.  The D l^ lR a lso

considers the black swift  an uncommon sunTner resident.

The mountain b luebirdo turkey vul ture and grasshopper sparrow are other

species of  h igh interest  to Utah.  The mountajn b luebird has been observed

on the s i te and may be a year-round resident .  I t  is  s imi lar  to the western

b lueb i rd ' in  hab i ta t  and nes t ' ing  pre ference.  The tu rkey  vu l tu re  i s  a  summer

res ident  and i t s  nes t  i s  o f  s ' imp le  cons t ruc t ion  (no  nes t  mater ia ls )  and

located a lmost  anywhere,  f rom the bare f loors of  caves,  to hol low t rees,

to the ground ins ide dense shrubbery (Temes,  . |980).  
The Permit  Area may

be near the southern breeding range of the grasshopper sparrow. According

to Dt ' lR (1981 )  i t  is  a rare t ransient  species that  occurs in the area dur ing

spr ing  and fa l I  m igra t ion  per iods .

I  0 .  3  .2 .5 Repti I es and funph i bi an s

There is  no breeding habi tat  for  amphib ians on the

Permit Area. The stock ponds near the Permit Area may provide breeding

habi tat ,  a l though no amphibians were observed.  According to DhIR (1981 ) ,

four  spec ies  o f  amph ib ians  may inhab i t  the  Permi t  Area ,  one o f  wh ich ,  the

t iger  sa lamander ,  i s  o f  h igh  in te res t .
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There are 14 spec' ies of  rept i les that  may inhabi t  the Permit  Area,  one of

wh ich ,  the  mi lk  snaken is  o f  h igh  in te res t  to  the  s ta te .  The s ta tus  and

popu la t ion  t rend o f  the  mi lk  snake is  unknown.  The rep t i les  tha t  have been

observed on or near the Permit Area are indicated on the Vertebrate Spec' ies

L is t  (Append ix  . l 0 .8 . . |  
) .

. | 0 .3 .3  
Spec ies  o f  Spec ia l  S ign i f i cance

I0.3.3. . |  Threatened and Endangered Species

There are four  species on the U.S.  F ish and t . l i ld l i fe

Serv ice  l i s t  o f  endangered w i ' ld l i fe  (50CFR1 7 .11)  tha t  cou ld  po ten t ia l l y

inhabi t  the Permit  Area:  the bald eagle,  peregr ine fa lcon,  grdy wol f  and

black- footed ferret .

The ba ld  eag le  i s  a  w in te r  res ident  o f  the  b iogeograph ic  reg ion  in  wh ich

the Permit  Area is  located (Dt , ' |R,  l98l ) .  Food supply is  probably the most

c r i t i ca l  fea ture  o f  the  b io logy  o f  w ' in te r ing  ba ld  eag les  (s teenhof  ,  
. |978) .

Eag les  pre fer  f i sh  o r  f i sh  camion when f t  i s  ava i  lab le .  Eag les  in  the

Great  Basin re ly  most ly  on ,av ian and mandnal  ian carr ion (Murphy,  1975,  c i ted

by Steenhof, I  978) .

Roost  t rees are an important  par t  of  bald eagle habi tat .  The nearest  known

roost  t ree recorded by Boner et  a l .  (1977,  c i ted in USDI ,  1979) is  3 mi les

southwest  of  Mounds,  which is  about  13 mi les west  of  the Permit  Area.

The peregr ine fa lcon has been s ighted in the region,  but  no act ive eyr ies

have been ident i f ied (USDI,  1979).  The s ' ight ing nearest  the Permit  Area

was about  2  mi les  nor th  o f  Mounds (Boner  e t  d l . ,  1977,  c i ted  in  USDI ,
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1979) .  The peregr ine  usua l ly  l i ves  in  open count ry  a round rocky  c l i f f s

w i th in  I  m i le  o f  s t reams or  r i vers ;  an  abundance o f  b i rds ,  wh ich  are  the

fa lcon 's  p r imary  source  o f  food,  must  be  w i th in  hunt ing  range.

The Permit  Area is  wi th in the h istor ic  range of  the gray wol f .  The present

range of the gray wolf has been reduced to scattered sight ' ings in Montana,

Wyoming,  and Idaho (Endangered Spec ies  Techn ica l  Bu l le t in ,  
. |980) .

The histor ic  range of  the b lack- fsoted ferret  corresponded c lose' ly  wi th

that  of  the prai r ie  dog,  i ts  pr imary prey species.  The most  recent

s ight ings of  b lack- footed ferrets have been reported f rom South Dakota in

1976,  Montana in l97g and in August  . |98. l ,  
a  ferret  was k i l led by dogs in

hlyoming (personal  communicat ion wi th Dr.  Stephen J.  Mart in,  b lack- footed

fe rue t  b io log is t ,  U .S .  F ish  and  Wi ld l t fe  Serv ice ,  For t  Co l l i ns ,  Co lo rado) .

The nearest  ferret  s ight ing i 'n  re lat ion to the Permit  Area was about  2 mi les

northwest  of  Woodside about  B mi les southwest  of  the Permit  Area (Scot t

e t  01 . ,  1977 ,  c i ted  in  USDI ,  ]979) .  The  da te  o f  th i s  s igh t ing  i s  no t

known.

Because o f  the  assoc ia t ion  o f  b lack- foo ted  fe r re ts  w i th  p ra i r ie  dogso

prai r ie  dog towns are considered ferret  habi tat  (Mart in and Schroeder,

1979,  and Fortenbery,  1972).  The whi te- ta i led prai r ie  dog town that  is

b isected by the proposed t ransportat ion corr idor  (F igure X- l  )  cons ' is ts  of

most ' ly act ' ive burrows to the southwest covering approximately 380 acres,

and mostly inactive burrows to the northeast covering approximately 200

acres  (P la te  X- l ) .o
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A tota l  of  215 act ive burrows,  about  hal f  of  the area of  the act ive town,

were examined for  b lack- footed femet s ign.  Possib le s ign observed inc luded

three  pra i r ie  dog sku l l s  (none w i th  punc ture  ho les) ,  two p lugged ho les  and

two trenches. A photograph of one tr.ench (Photograph X-l )  was examined by

Dr. Stephen Flart in and he concluded that the trench was probably rnade by a

pra i  r i e  doE.

The eye-shine of  one animal  was observed dur ing the spot l  ight  survey.  The

distance was too great  for  v isual  ident ' i f icat ion,  but  a coyote had barked

' in the general area just before the observation so the eye-shine was

probably a coyote.  The area was examined more c losely in pre-dawn l ight  and

a coyote was observed.

. |0 .3  
.3 .2  Rap to rs

S ix  o f  the  24  b i rd  spec ies  cons idered r :ap tors ,  wh ich

potent ia l ly  occur on th;  Permit  Area (Vertebrate Species L ist ,  Appendix

I0 .8 .1 ) ,  have  been  observed .  A I I  o f  the  s i x  a re  c lass i f i ed  as  h igh  in te r -

est  species by the state and two are c lassi f teO as migratory species of

h igh federal  in terest .  In addi t ion abandoned nests of  the femuginous hawk

( jden t i f i ca t ion  con f i rmed by  Bruce  Wadde l l ,  b io log is t ,  U .S .  F ish  and

t , { i ld l i fe  Serv iceo Sal t  Lake Ci ty)  were located near the Permit  Area (Photo-

g raphs  X-2  and  X-3  and  P la te  X- l ) .  The  fe r rug inous  hawk i s  c lass i f i ed  as

Lr  h igh  in te res t  spec ies  by  bo th  s ta te  and federa l  agenc ies .

Amer ican kestre ls ,  two

observed dur ing surveys

Raptors observed during

soar ing  go lden eag les  and poss ib ly  a  mer l  in  were

of  c l i f f  habt tat  near the porta l  entry s i te.

the  U.S.  F ish  and ! ' l i l d l i fe  he l i cop ter -aer ia l  surveys
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'r:g
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'Photograph X- l

i

A possib le b lack- footed ferret  t rench.
Dr.  Stephen Mart in concluded that  the
trench was probably made by a pra i r ie
dog.

a
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inc luded adu l t  and i rnmature  go lden eag les  and an  adu l t  p ra i r ie  fa lcon .

The locat ions of  the lat ter  observat ions are shown on Figure X- l  and Plate

X-] .  The eyr ies found nearest  the Permit  Area were those of  pra i r ie  fa lcons,

one was 4  mi les  south  and another  was 5  mi les  south .  The pra i r ie  fa lcon

is of  h igh interest  to both state and federal  agencies.

Golden eagles were observed on d i f fer .ent  occasions perched near the prai r ie

dog town (Plate X- l ) ,  Prai r ie  dogs are prey of  eagles and prai r ie  dog towns

are  favored hunt ing  grounds.  Most  eag le  eyr ies  a re  loca ted  on  c l i f f s ,  bu t

they  w i l l  nes t  on  the  g round  o r  in  t rees  (Ca l l ,  1978) .

Burrowing owls or  owl  s ' ign (ptrotograph X-4)  were observed in d i f ferent  loca-

t ' ions  in  bo th  ac t ive  and inac t ive  pra i r ie  dog towns (P la te  X- l  ) .  A

minimum of  f ive owls was observed on one occasion,

Owls nest  in  abandoned prai r ie  dog burrows and in some instances the same

nes t  i s  used  dur ing  success ive  years  (gu t ts ,1973  and  Mar t in , . |973) .  Bu t ts

(1973) c i ted densi t ies of  breeding owls ranging f rom one per 12.5 acres of

pra i r ie  dog town to one per 50 acres.  For h is  own study in western

Oklahoma, he reported one per 4.8 acres.  Hypothet ical ly ,  the breeding

populat ion on the Permit  Area prai r ie  dog town could range f rom 12 to 121

us ing  th is  range o f  repor ted  dens i t ies .

By the dates owls were observed, 28 and ?9 August, some may have left  the

area.  Owls  s tud ied  near  A lbuquerque,  New Mex ico  (Mar t in ,  1973)  le f t  the i r

study area by th is  date.  The best  t ime to census breeding burrowing owls

is  dur ing  the  f i rs t  2  weeks  o f  June (gu t ts ,  1973) .  Other  rap tor  spec ies

observed on or near the Permit Area were red-tai led hawk, marsh hawk and

great  horned owl .
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'Photograph X-4 . Buruowing owl sign observed at the entrance
of a prair ie dog burrow. A regurgitated
pe l1e t  i s  to  the  r igh t  o f  the  lens  cover
and white excrement to the left .
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10.4 Expected Impacts of  Mining Opergt ions
on F ish  and l r ' l i l d l i fe

Project  impacts are of  two k inds:  those that  occur dur ing construct ion and

those that  occur dur ing operat ion.  Construct ion impacts are re lat ive ly

short - term but  acute in terms of  actual  loss of  wi ld l i fe .  Also,  once

construct ion is  underway, , the impacts are most ly  unavoidable.  By compar ison,

operat ional  impacts are long-term, less destruct ive and most ly  avoidable.

Another major  d i f ference is  that  construct ion impacts begin wi th an undis-

turbed envi ronment whi 1e operati  onal ' impacts begi n wi th an envi ronment

al ready d isturbed by construct ion act iv i t ies.

The  degree  o f  impac t  depends  on  an  an ima l ' s  mob i l i t y  ( i .e . ,  i t s  ab i l i t y  to

escape the  impact ) ,  i t s  to le rance o f  the  negat ive  s t imu l i ,  and the  ava i l -

ab i l i t y  o f  unoccup ied  hab i ta t .  An imals  o f  low mob i l i t y  o r  those tha t  seek

subtemanean cover wi l  l  be destroyed during the earth moving stage of

construct i  on.

An imals  o f  h igh  mob i l i t y  can  avo id  the  l i fe  th rea ten ing  s i tua t ions  bu t  the

impacts of  construct ion and operat ion can be severe i f  they have a h igh

dependency on the habitat destroyed or otherwise made unavailable because

of  the i r  in to le rance o f  the  negat ive  s t imu l i .  Mob i le  an ima ls  tha t  a re

terr i tor ia l  would be impacted i f  they were unable to establ ish a new

temi tory in undi  s turbed habi  tat .  The st ress to d i  spl  aced animal  s  of

inter-  or  in t raspeci f ic  compet i t ion for  fewer resources is  an indi rect

impact  that  is  not  easi ly  measured or  observed.

Both k inds of  impacts wi l l  occur in  L i t t le  Park Wash and the bot tom area.

The in i t ia l  s tage of  development consists of  the construct ion of  temporary
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fac i l i t ies to access the coal  f rom a s i te in

rent ly ,  a tunnel  wi l l  be dr iven to the coal

Eventua l l y ,  th is  w i l l  be  the  pr imary  access

fac i l i t ies  w i l l  be  cons t ruc ted  in  the  bo t tom

and opera t ion  is  descr ibed in  Chapter  I I I ) .

L i t t le  Park Wash.  Concur-

f rom the base of  the c l i f fs .

route. Permanent surface

area (pro iect  construct ion

o

Deve lopment  o f  the  South  Lease Coa l  Proper ty  w i l l  resu l t  fn  the  d is tu r -

bance of  approximate ' ly  384 acres compr ised of  the fo l lowing vegetat ion

types : 239 acres of atriplen-Artemi,sia-HiLari.a, 9 acres of AtripLen-

Astragalus, 64 acres of Atr i .pler-Badland r 2S acres of Juniper Savannah, 1

acre  o f  PJ  (C t i f fbo t tom) ,  15  ac res  o f  PJ  (C l i f f top ) ,  14  ac res  o f  Sagebrush ,

and l4  acres  o f  Trans i t ion .

The D l , ' lR  has  c lass i f ied  most  o f  L i t t le  Park  Wash as  c r i t i ca l  deer  w in te r

range.  The loss of  14 acres of  Sagebrush and 15 acres of  PJ (Cl i f f top)

could impact  winter ing deer.  The impact  would be exacerbated i f  a  severe

winter  occurred before deer habi tuated to the construct ion act iv i ty .

Before animals habi tuate to a st imulus they remain outs ide a zone of

in to le rance .  A l l  hab i ta t  w i th in  the  zone  i s  unava i lab le .

Const ruc t ion  ac t iv i t ies  o f ten  resu l t  in  loud ,  impu lse  no ises  tha t  e l i c i t  a

star t le  and avo' idance response f rom animals.  High f requency sounds have

been shown to repel  bats,  Fdbbi ts ,  deer and some bi rds,  but  there is  some

adaptat ion to f requent  noise events (USDI,  . l978).  The ef fects of  chronic

exposure to sound levels of  low intensi ty  have not  been evaluated.

Use of  the d i r t  road for  access to the temporary fac i t i t ies may resul t  in

deer  (as  we l l  as  o ther  w i ld l i f e  spec ies ) -veh icu la r  co l l i sons .  Aga in ,  th i s
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potential impact could be exacerbated during severe winters. The degree of

th is  and the other  potent ia l  impacts previously d iscussed depends on actual

deer  use  o f  L i t t le  Park  Wash and the  fac i l i t y  s i te  dur ing  w in te r  months .

t ' r l in ter  use data wi l l  be obta ined dur ing a moni tor ing study descr ibed in

Sect ion  
. |0 .6 .

Const ruc t ion  ac t iv i t ies  in  the  bo t tom area w i l l  a lso  des t roy  Iess  mob i le

animals or  animals in subterranean shel ters.  0f  par t icu lar  concern is  the

potenti  al for destruction of bumowing owl s and poss i  bly bl ack-footed

ferrets duri  ng the constructi  on of the transportat i  on coryi dor through the

pra i r ie  dog town (P1ate  X- ] ) .  S tud ies  descr ibed in  Sec t ion  
. |0 .6  

w i l l  be

conducted to determine the number and location of owl nest burrows, 0ther

studies wi l l  be conducted to determine the existence of  the b lack- footed

ferret.

The loss  o f  smal l  an ima ls  dur ing  cons t ruc t ion  ac t iv i t y  w i l l  reduce the  food

base for  predator  and raptor  species.  These species wi l l  have to hunt

ad jacent ,  und is tu rbed land.

The t ransportat ion comidor and over land conveyor enta i l  operat ional

impacts. The combined systems connect Highway 6 with the Book Cli f fs and

thus are an obstacle to nor th-south movement.  The over land conveyor wi l l

be an ef fect ive barr ier  to those animals into lerant  of  the noise.  The

transportat ' ion corr idor  wi l l  be an ef fect ive barr ier  dur ing per iods of

heavy use for  some animals,  e.g.  coyotes.  Species that  inhabi t  the

inuned ia te  v ic in i ty  o f  the  cor r idor ,  e .g .  rabb i ts ,  w i l l  be  vu lnerab le

to  veh icu la r  co l l  i s ions .
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Dust  ra ised dur ing construct ion and operat ion is  another impact .  Sedimen-

tat ion wi l l  increase as the dust  is  washed down watersheds.  Erosion wi l l

a lso increase because of  the exposure of  soi ls .

The proposed project wi l l  reduce the antelope carrying capacity of the area

bel ow the cl i  f fs. However, antel ope adj ust wel I  to such devel opment so

the proposed t ransplant  should not  be ieopardized.

An increase in the human populat ion wi l l  increase wi ld l i fe-human interact ions

both on and of f  the project  s i te.  b{ i ld l i fe  wi t l  fare the worse as a resul t

of  some of  these interact ions.
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Mi t iga t ion  and Management  P lans

The Dt,t lR submitted to Kaiser Steel Corporation (DWn, l98l) reconrnendations

perta in ing to mi t igat ion and impact  avoidance procedures.  They addressed

enhancement of  wi ld l i fe  resources and habi tats (UMC 783.20);  per formance

standards  (UMC 8. |7 .97) ;  and p lan t  mater ia ls  and ra tes  o f  seed app l ica t ion

(UMC 817 .g7 and UMC Bl7 .1 I  1-81 7 .117 )  .  Thei  r  recomnendat i  ons have been

incorpora ted  in  the  fo l low ing  d iscuss ion .

The va lue  sys tems descr ibed under  Sec t ion  
. l0 .3 .2 .2 ,  Ter res t r ia l  h l i ld l i fe  and

Hab i ta t  and Va lue  Determinat ion ,  w i l l  serve  to  gu ide  mi t iga t ion  and manage-

ment  p lann ing .  t ^ l i l d l i fe  spec ies  o f  h i 'gh  in te res t  and the i r  hab i ta ts  w i l ' l

be g iven the h ighest  pr ior i ty  dur ing the p lann' ing process.  Species and/or

habi tats that  are current ly  rated h igh-pr ior i ty  are mule deer winter  range

in L i t t le  Park l , lash and burrowing ow] habi tat  in  the proposed t ransporta-

t ion  cor r idor .

Ka iser  w i l l  m i t iga te  the  impact  to  deer  w in te r ing  in  L i t t le  Park  Wash by

ferrying men and material by hel icopter from the cl i f f  base to the tempor-

ary fac i l i ty  s i te dur ing the per iod November through March.  The sever i ty

of  the potent ia l  i rnpacts of  construct ion and operat ion of  the fac i l i t ies

is  unknown at  th is  t ime.  The resul ts  of  the winter  use moni tor ing study

(Sect ion  . |0 .6 )  
shou ld  p rov ide  the  necessary  da ta  fo r  fu r ther  mi t iga t ion

p1  ann i  ng .

Mi t iga t ion  p lann ing  w i l l  a lso  fo l low the  bur rowing  owl

ferret  s tudies (Sect ion . |0.6) .  
I f  a  ferret  or  femet

the  appropr ia te  au thor i t ies  w i l l  be  no t i f ied  and the i r

and black- footed

s ign  i s  observed ,

recormendati ons
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fol I owed. Al 1 burrowi ng owJ s and nest bumows wi I I be protected duri ng

construct ion act iv i ty .  Construct ion wi l l  be delayed unt i l  young have

fledged or i t  may be necessary to trap and transplant owls to burrows that

wi l l  rema' in undisturbed.  The prai r ie  dog town wi l l  be posted to inform

passersby not  to d is turb the sensi t ive area.

Raptors are sensi t ive to per turbat ions of  the envi ronment.  Al though

raptor nests were not found on the Permit Area and impacts to nesting raptors

are  no t  an t ic ipa ted ,  Ka iser  w i I l  avo id  o ther  po ten t ia l  impacts .

Electrocut ions of  large b i rds which perch on power poles is  a recognized

prob lem (Marsha l l ,  - |940,  
and D ick inson,  1957,  bo th  c i ted  by  0 lendor f f

e t  d l . ,  
. | 980) .  

U tah  Power  and  L igh t  w i l l  bu i ld  the  d is t r ibu t ion  l i nes  to

serve  the  South  Lease pro jec t  (Sec t ion  3 .2 .5 ) .  The gu ide l ines  they  fo l lown

Suqoested Pract ices for  Raptor  Protect ion on Power l ines,  incorporate design

Spec i f i ca t ionsou t ] ined inREABu l le t in6 l - l0 ,Powe.

and 0ther Large Birds. Drawings of powerl i 'ne structures are shown on Plate

I  I  I - I6 .

t ^ l i l d l i fe  hab i ta t  i s  the  pr imary  pos tmine  land use (Sec t ion  4 .5 ) .  A l l

d is turbed land wi l l  be recla imed according to accepted standards and

procedures  l i s ted  under  UMC B l7 . l11 -817 .117  and  as  descr ibed  in  Sec t ion

3 .5 .  The  c r i te r ia  l i s ted  under  817 .97(d ) (9 )  w i l l  gu ide  the  se lec t ion  o f

p lant  species to be used for  revegetat ion.

Temporary st ructures in L i t t l  e  Park l , lash,  B.  g.  the of f  ice/bathhouse

tra i ler ,  wi l l  be removed when the permanent  fac i l i t ies in the bot tom area
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a re  opera t iona l .  Permanent  fac i l i t i es  w i l l

a f ter  which they too wi l l  be d ismant led and

remain for  the l i fe  of  the mine

removed (Sec t ion  3 .5 .  3 .2 ) .

Fencing wi l l  be used to controJ access to the permanent  fac i l i t ies.  The

transportat ion corr idor  wi l l  not  be fenced.

Dust  suppression and erosion contro l  measures wi l l  be conducted dur ing con-

s t ruc t ion  and opera t ion  (Sec t ion  I  1 .4  .2 ) .  The amount  o f  a i rborne  dus t  w i  I  l

be reduced when the access road is paved.

Mi t iga t ' ion  o f  mine  impacts  w i l l  incJude a  w i ld l i fe  educat ion  program to  be

made ava i lab le  to  mine  personne l .  The bas is  o f  the  program wi l l  be  a

corporate envi ronmental  pol  icy that  is  being formulated.  The program wi l  l

be developed and' implemented under the auspices of  mine management and Dl^ lR.

The focus of the program wi I  I  be the conservation of wi I  dl ' i fe.
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The Dl , lR has c lassi f ied L i t t le  Park t ' lash as cr i t ica l  deer winter  range.  The

construct ion of  the temporary fac i t i t ies and increased use of  the access

road represent  an impact  to winter ing deer,  especia l ly  i f  regional  winte ' r

condi t ions are severe.  Kaiser  Steel  is  corndni t ted to mi t igate these impacts

but  there is  a need for  more data upon which to base a mi t igat ion program.

The pr imary object ive of  the moni tor ing study descr ibed below is  to esta-

b l i sh  a  quant i ta t i ve  da tabase tha t  w i l l  serve  as  a  gu ide  fo r  mi t iga t ion

p lann ing .  On ly  a  genera l  descr ip t ion  o f  the  s tudy  is  p resented ;  the

speci f ic  deta i ls  of  s tudy design wi l l  be submit ted to D0GM for  thei r

rev iew and input .

Secondary object ives are:

t .
2 .
3 .

4 .

To locate deer migrat ion corr idors into L i t t le  Park
To quanti fy deer movement into Lit t le Park
To quant i fy  snowpack condi t ions at  selected locat ions
s ide  L i t t te  Park .
To locate and quant i fy  deer crossings of  the road that

in and out-

traverses
L i t t l e  Park .

Ex is t ing  s tud ies  and sources  o f  in fo rmat ' ion  w i l l  be  care fu l l y  sc ru t in ized

to determine thei r  appl  icabi l  i ty  to the study object ives.  When informat ion

gaps are  found,  surveys  w i l l  be  in i t ia ted  to  f i l l  them.

Curent  p l  ans cal  l  for  three wi  nter

are a l lowed for  surveys dur ing each

dur ing opt imum track ' ing condi t ions

ate counts of  ind ' iv idual  deer.

s i te  v is i t s ,  I  month  apar t .  Three  days

vis i t .  Surveys w' i l  I  be conducted

and soon af ter  snowfal l  to  insure accur-

Two days of  each winter  v is i t  wi l l  be devoted

owls and black- footed ferrets or  thei r  s ign.

to  search ing

Dur i  ng ear ly

for burrowi ng

June  1982 ,  a
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burrowing owl  breeding survey wi l l  be conducted.  The pr imary obiect ive of

th is  s tudy  is  to  loca te  and quant i f y  pa i rs  o f  b reed ing  owls .  A  b lack-

footed ferret survey wil l  be combined with the breeding owl survey. The

pra i r ie  dog town w i l l  be  searched ' in  the  even ing  w i th  a  spot l igh t  and dur -

i  ng the day by wal ki  ng and cl ose exami nation of bumows . The study desi gn

for  these studies wi l l  a lso be submit ted to D0GM for  thei r  rev iew and input .

No other moni tor ing studies are contemplated at  th is  t ime.  However,  s tudies

wi I I be 'ini ti ated i f potenti al threats to wi I dl i fe become known and the

need forinformation warrants them.

x36



. | 0 .7  
B ib l  i og raphX

Boner ,  T .C . ,  A . [ , ' | .  Heggen ,  C .  McAda,  C .  Ph i l l i ps ,  C .R.  Ber ry ,  and  R.S .
Wydosk$.  1977,  A survey of  endangered,  threatened,  and unique
te r res t r ia l  and  aqua t i c  w i ld l i f e ' i n  U tah 's  coa l  p lann ing  a rea :
Sa l t  Lake ,  U tah ,  U tah  D iv is ion  o f  } . | i l d l i f e  Resources .  USDI .
6zpp .

But ts ,  K .0 .  1973.  L i fe  h is to ry  and hab j ta t  requ i rements  o f  bur rowing  owls
i  n western Okl  ahoma. Okl  ahoma State Uni  vers ' i ty .  Masters Thes' is .
200pp.

Ca l l ,  M. l l l .  1978.  Nest ' ing  hab i ta ts  and survey ing  techn iques  fo r  cornrnon
western raptors.  Bureau of  Land Management Technical  Note TN-316.
1  1  5pp .

D ick inson ,  L .E .  1957 .  U t i l i t i es  and  b i rds .  Audubon  Mag.  59 .

D l ' lR .  1978 .  Spec ies  l i s to fve r tebra te  w i ld l i f e  tha t  i nhab i t  sou theas te rn
Utah .  Pub .  No .  78-16 .  68pp .

.  l9B0a.  B ig  game harves t  repor t .  Pub.  No.  B0-5 .  74pp.

.  l9B0b.  Utah b ig game invest igat ions and management recommenda-
t ions ,  

. |979-80 .  
Pub .  No .  B0-6 .

.  l980c .  Utah  cougar  harves t ,  1978-79.  Pub.  No.  79-9 .  l7pp .

.  l9B0b.  Utah  b lack  beer  harves t ,  1978-79.  Pub.  No.  79- . |0 .
I  4pp.

.  l9B l .  Repor t  on  Ka iser  S tee l -South  Lease Min ing  Pro iec t .
Unpub l .

. l980 .  
Endangered Spec ies  Techn ica l  Bu l le t in .

p1  an  ok 'd .  (5 )6 .
Northern Rocky Mountain wol f

For tenb€F9,  D.K.  197?.  Charac ter is t i cs  o f  the  b lack- foo ted  fe r re t .  U .S.
Dept .  o f  In t .  Res .  Pub .  109 .

Hoover ,  R .L . ,  C .E .  T i l l ,  and  S .  Og i1v ie .  1959 .  The  an te lope  o f  Co lo rado .
Co lorado Depar tment  o f  Game and F ish .  1 lOpp.

Jonke l ,  C .  1978.  B lack ,  b rown (gr izz ly )  and po la r  bears .  In  B ig  Game
of North Amer i  ca.  Ed.  J  .  L.  Schmi dt  and D.  L.  Gi  I  ber t ,  Stackpo' l  e
Books ,  Har r isburg ,  Pa.  494pp.

Marsha l I ,  h | .  I940.  "Eag1e guard"  deve loped in  Idaho.  Condor  42 :166.

Mar t in ,  S .J .  and M.H.  Schroeder .  1g7g.  B lack- foo ted  fe r re t  surveys  on
seven coal  occurrence areas i  n Wyom' ing.  U.  S.  F i  sh and ld i  l  d l  i  fe
Serv ice,  Ferret  Report  No.  2.  34pp.

x -37



Mar t in ,  D .J .  
. |973 .  

Se lec ted  aspec ts
Condor 75:446-456.

burrow'ing owl ecol ogy and behavi or.o f

Murphy,  J .  R.  Status
Pages 57 -63
442pp.

of' in
Eag le  popu la t ions  in  the  western  Un i ted  Sta tes .
Proc. i^ lorl  d Conf .  on Bi rds of Prey. Vienna, Austrf  a.

Nati  onal Acadamy of Sci ences-Nati  onal Acadamy of Engi neeri ng . 1 973.
Conmittee on Water Qual i ty Criteria.

0l endorff ,  R. R. ,  R. S. Montroni ,  and M. tr, l .  Cal t  .  I  980. Raptor management-
the state of the art i n I 980. Pages 468-523 in l^lorkshop prog
Management of Western forests and-grasslands of nongame species.
U . S . Dept. Ag . ,  For. Serv. Gen . Tech. Report INT-86 -

Richardson,  E.A.  I  981.  Kaiser  Steel  c l  imate study.  Unpubl  .

Schwartz,  C.  C.  and J.  G.  Nagyr.  1976.  Pronghorn d iets re l  at ive to forage
avai 1 abi I  i ty in northeastern Colorado. 402469-478.

, - ,  and R. l ,{ .  Rj ce. I  977 . Pronghorn di etary
reTat iVe to  fo rage ava i Iab i1 i ty  and o ther  ruminants
4 l : l 6 l - . |68 .

Sco t t ,  R .W. ,  T .C .  Bonero  and  R.  Smt th .  1977 .  Rank ing  o f
on  Federa l  coa l  lands .  Utah  D iv is ion  o f  t ' l i l d l  i fe

Steenhof o K. I  978. Management of wi nteri  ng bal d eag' l  es .
l^ l i  1 dl i  fe Servi ce. 59pp.

qual i  ty
in  Co lorado.

w i ld l  i f e  va lues
Resources.

USDI  F ish  and

o

Temes , J. K. I  980. The Audubon Soci ety encycl opedi a of North Ameri can
b i rds .  A .A.  Knopf ,  New Yor"k ,  l109pp.

U.S.  Depar tment  o f  In te r io r .  1978.  A  b io log is t ' s  manua l  fo r  the  eva lua t ion
of impacts of coal -f i  red power pl ants on f i  sh , wi l  dl  i  fe '  and
the i r  hab i ta ts .  F ish  and Wi ld i fe  Serv ice .  206pp.

U.S.  Department of  Inter ior .  '1979.  Development of  coal  resources in centra l
Utah .  F ina l  ES.  Par ts  I  and 2 .

U.S.  Environmental  Protect ion Agency.  I  976.  Qual  i ty  cr i ter ia for  water .
Of f ice of  Water  and Haiardbus tv later ia ls .  Washington,  D.C.  256pp.

Utah State Department of Fish and Game. I  967. Big game range inventory.
Bu l l .  No .67-1  .  17 ' lpp .

Wingeto R.N. 
. |980.  

Aquat ic  resource analys is of  Grassy Trai I  Creek,  Carbon
County,  Utah .  ?7pp.  Unpubl  .

Yoakum, J.D.  1978.  Pronghorn.  In Big game of  North Amer ica.  Ed.
Schmid t  and D.L .  G i lber t .  S tackpo le  Books ,  Har r isburg ,  Pd.
494pp.

x38



Chapter  X I  CLIMAT0L0GY AND AIR QUALITY

I  I  .0  Tab l  e  o f  Conten ts

i l . 0

i l . 1

11  . ?

l t . 3

Tab l  e  o f  Con ten ts

Scope

Methodol  ogy

Cl  imate Study

I  I  . 3 .  I  P rec i  p i  t a t ' i on  Pa t t e rns

1 1  .3 .2

Page

4

5

6

] I

35

35

4?

4?

43

43

53

54

. l1 .3 .3

l l  .3 . . l  .  I  P rec ip i ta t ion  Probab ' i1  i t ' i es

I  I  .  3  .1  .2  Seasona l  P rec i  p i  ta t ' i on

I  1  .3 .  I  .3  Re tu rn  Per iods  fo r  Shor t  Dura t ion  Prec ip i ta t ion

Temperature

I  I  .3  .2 .1  l , l i  n te r  Tempera tures

I  1  .3  .2 .2  Summer  Tempera tures

I  I  .3  .2 .3  Average  Annua l  Tempera tu re  Es t imates

I  I  .  3  .2  .4  Freeze-  Free  Season

Evapora t i  on-Transp i  ra t i  on

l l  .3 .3 . , l  Po ten t ia l  Evapo t ransp j ra t ion

I  I  .3  .3 .2  Ac tua l  Evapo t ransp i  ra t ion
. | . | .3 .1  

Humid i t y
. I . | .3 .5  

t r j i nd

l l .4  t f fec ts  o f  M in ing  Opera t jon  on  A j r  Qua f  i t y

1  I  .4 .  I  Es t imate  o f  Uncon t ro l  l ed  Emiss ions

11 .4 .2  Descr ip t ion  o f  Con t ro l  Measures

I  I  .4  .  3  Es t imate  o f  Cont ro l  I  ed  Em' i  ss  i  ons
. | . | .4 .4  

Es t imated  Cos t  o f  Emiss ion  Cont ro l

I  I  .  5  C l  imato l  og i  ca ' l  and A i  r  Qual  i  ty  Moni  tor i  ng

XI  I



I  1  .0  Con t .

I  I  .6  B ib l  i og raphy

I  I  .7  Append ix

I  I  .7 .  I  No t i  ce  o f  In ten t  Submi  t ted  to  U tah  Bureau  o f  A i  r  0ua l  i  t y

B

9

l3

for 20

Page

55

56

57

t3

14

l5

16

17

IB

22

23

?4

25

?.8

29

39

40

4 l

34

37

F igu re  X I - l

F igu re  X I -?

F igu re  X I -3

F igu re  X I -4

F igu re  X I -5

F i  gu re  X I -6

F r ' gu re  X1-7

F igu re  X I -B

F igu re  X I -9

F igu re  X I - l  0

F ' i gu re  X I - l  I

F i gu re  X I - l  2

F i  gu re  X I - l  3

F ig l u re  X I - l 4

F i  gu re  X I - l  5

Tab le  X I - l

Tab l  e  X I -?

Tab le  X I -3

Tab le  X i - 4

Tab le  X I -5

Tab ' l e  X I -6

Prec i  p i t a t i on  P robab i  I  i t i es  fo r  E rne r . ' / ,  U tah

Prec ip i t a t i on  F robab i l i t i e s  f o r  H iawa tha ,  U tah

Prec ip i t a t i on  P robab i l i t i e s  f o r  G reen  R i ve r ,  U tah

Norma' l  May-September  Prec ' i  p i ta t ion Accumul  a t ion

Norma l  0c tobe r -Apr i ' l  P rec ip i t a t i on  Accumu la t i on

Norma l  Annua l  P rec ip i t a t i on  Accumu la t i on

Average Annual  January  Max imum Temperature

Average Annual  January  Min imum Ternperature

Average Annual  Ju ly  Max imum Temperature

Average  Annua l  Ju l y  M in imum Tempera tu re

Norma ' l  Leng th  o f  Grow ing  Season  Base  3?oF

Char t  t o  Es t ima te  Ave rage  Annua l  Tempera tu res

Norma l  Janua ry  700  M i l l i ba r  Cha r t

Norma l  June  700  M i  1  f  i  ba r  Char t

Norma l  Annua l  70A  M ' i l  1  i  ba r  Char t

C l ima te  Summary  f o r  l l oods ide ,  U tah

C l ' ima te  Sumrnary  fo r  P r i ce .  U tah

C l ima te  Summary  fo r  Sunnys ide ,  U tah

ts t ima ted  Re t ,u rn  Pe r iods  fo r  Shor t  Du ra t i on  P rec ip i t a t i on
Pr i ce  and  H i l l  C reek  No .  5

Est imated Normal  Months Pan Evaporat ion Tota ls

Surface l l l ind Summary for Green Rlver,  Utah
(Number  o f  hou rs  w ' i l f r  g i ven  d i rec t i ons )

XI  2



I  1 .0  Con t .

Tab le  X I -7

Tab le  X I -B

Tab le  X I -9

Tab le  X I -10

Tab]e  X I - ]1

Tab le  X I - . |2

Tab le  X I -13

Tab le  X I - . |4

Tab le  X I - . |5

Tab le  X i - . |6

.Farge

3BSurface l^l ind Sunrnary for Green River, Utah
(Number of  cases ' in  veloc i ty  bracket)

Summary of  Phase I  -  Uncontro l led Emissions

Summary of Phase I I Uncontrol I ed Enri s s i on s

Summary  o f  Phase I I  Uncont ro l led  Emiss ions
Product ion Year)

Summary  o f  Phase I I I  Uncont ro l led  Emiss ions

(  F i rs t  Year )

( Maximum

44

45

46

Sunmary of Control Measures

Summary of  Phase I  Emissions Contro l led and Uncontro l led

Summary  o f  Phase I I  Em' iss ions  (F i rs t  Year )  -  Cont ro l led  and
Uncontrol I  ed

Summary of  Phase I I  Emissions (Maximum Product ion Year)  -
Cont ro l led  and Uncont ro l led

Summary  o f  Phase I I I  Emiss ions  Cont ro l led  and Uncont ro l led

47

4B

49

50

XI  3



I  I  .1  Scope

Th is  chap te r  on  c l imato logy  and  a i r  qua l i t y

ments  under  UMC 783 .18(a ) ,  784 . . |3 (b ) (9 ) ,  and

perta i  ns Pr i rnar i  lY to requi  re-

784 .26 .

Reg iona l  and loca l  c l imato ' log ica l  da ta  have

Rj  chardson ,  U tah  Sta te  C l  imato l  og i  s t .  Data

a t  Woods ide ,  Pr i ce  and  Sunnys ide ,  U tah ,  dS

c I ' imate of the area .

been compi ted  bY E"  Ar lo

uJas taken f rom lveather stat ions

be ing  representa t ive  o f  the  genera l

No t i ce  o f  In ten t  (Append ix  11 .7 .1 )  fo r  the  p roposed  underg round  coa l  m ine  on

the South Lease Coal  Property,  Ernery County,  Utah,  has been prepared by Kaiser

Steel  Corporat ion and i ts  contractor ,  North Amer ican l rJeather Consul tants,

Sa l t  Lake  C i ty ,  and  f i l ed  w i th  the  U tah  Bureau  o f  A i r  Qua l i t y .  The  Not i ce

conforms w j th  spec i f i ca t ions  prov ided by  the  Bureau and inc ludes  a  comple te

pro jec t  descr ip t ion ;  a  summary  o f  the  ca lcu la ted  uncont ro l led  and cont ro l led

emiss ions ;  and  a i r  qua i i t y  mode l  ana lys is  p ro jec t  impac ts ,  wh ich  a re  neces-

sary  as  par t ' i cu la te  emiss ions  w i l l  exceed 
. |00  

tons /year .  Pro iec ted  emiss ions

wi l l  no t  exceed the  25A tons /year  l im i t ,  however ,  and the  pro iec t  w i l l  no t  be

sub jec t  to  p reven t ion  o f  S ign i f i can t  De te r io ra t ion  (PSD)  mon i to r ing  regu la -

t i  ons .
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17 .2

Sect ion  l l .3  "C l  imate  StudY"  was

Cl jmato log is t  o f  the  Utah  Sta te

Methodol ogY

authored bY E.  Ar lo

Cl imatol ogy Off i  ce '

Richardson,  State

Sect ion  l l .4  "E f fec ts  o f  l * l in ing  Opera t ' ion  on  A i r  Qua l i t y " '  was

Dan ie l  J .  McNaughton ,  CCt4  D i rec tor  o f  A i r  Qua l i t y  Mode l ing ,  o f

l 'Jeather Consul tants.

authored bY

North Ameri can
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I  I  .3  Cl  imate Study

Descr ip t ion  o f  the  Topography  and Genera l  C l imate

The M' ine  P lan  Area (MPA)  under  s tudy  is  loca ted  a long the  eas tern  s ide  o f

the  Pr ice  R iver  va1 ley  on  the  western  edge o f  the  Book C l i f f s .  The Pr ice

R iver  va11ey  i s ' i n  the  shape  o f  a  la rge  horseshoe  wh ich  s lopes  gen t l y  toward

the  southeas t .  The va1 ' l  ey  i s  bounded on  the  west  by  the  Wasatch  P la teau and

on the nor i ,h and east  by por t ions of  the l^ lest  Tavaputs Plateau.  The bot tom

of  the  va11ey r i ses  s1ow1y f ro rn  the  r i ver  to  4 ,900 fee t  above sea leve l  a t

Woodside and then beg' ins to c l imb more rapid ly  toward the base of  the Book

Cl i f f s .  Eas t  o f  the  c l j f f s ,  € leva t ions  above  9 ,000  fee t  can  be  found  w i th

the  h ighes t  po in t ,  nor th  o f  the  MPA,  Patmos Head,  9 ,85 . |  fee t  above sea

leve l .  The c l i f f s  a re  b roken by  severa l  smal l  canyons or  d raws wh ich  g ive

access  to  the  h igher  e leva t ions  beyond.  The proposed mine o f f i ce  s i te  i s

loca ted  a t  an  e leva t ion  near l y  5 ,600  fee t  above  sea  leve l  wh i te  the  ma in  a rea

of  the  MPA ' i  s  near ' l y  6 ,500 fee t .

The c l jmate  in  genera l  i s  con t jnenta l  w i th  ho t  summers  and co ld  w in te rs

and re la t i ve ly  I  i t t le  mo is tu re .  The low average humid i ty  combined w i th  a

predominance o f  c lear  sk ies  and dry  a i r  dur ing  rnos t  seasons o f  the  year

resu l ts  in  a  w ide  da i l y  range in  tempera tures ,  on  the  order  o f  26  degrees

dur ing the winter  and 35 degrees dur ing the summer.  Temperatures exceeding

. |00 
degrees occur dur ing most  summers wi th subzero minimums dur ing the

w in te r .  The  co ld  a i r  f l ow ing  down the  mounta in  s lopes  tends  to  co l lec t  j n

the  bo t tom o f  the  va ' l ley  wh ich  combines  w i th  s t rong rad ia t ion  to  p roduce a

very  s t rong tempera ture  invers ion  dur ing  the  w in te r  season.  Be low th is  s t rong

invers ' i0n ,  a  layer  o f  fog  f requent ly  deve lops  in  the  w in te r  wh ich  c rea tes

prob lems fo r  bo th  t rave l  and communica t ions .  Ice  tends  to  bu i ld  up  on  bo th
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I  1 .3  Con t .

power  and  te lephone  l i nes .  The  top  o f  th i s  invers ion  shou ld  average  a  l i t t l e

be low the  5 ,600- foo t  e leva t ion  o f  the  proposed mine o f f i ces  bu t  w i l l  occa-

s iona l l y  r i se  above

Standard  c l imate  summar ies  fo r  s ta t ions  representa t ive  o f  the  gen: ra l  c l imate

o f  the  area  are  shown in  th ree  tab les .  Summar ies  fo r  Woods ide ,  e leva t ion

4 ,900  fee t  above  sea  leve l ,  P r i ce  5 ,560  and  Sunnys ide  6 ,716  a re  l i s ted  as

Tab les  XI - . | ,  X I -?  and XI -3 .  The s tandard  c l imate  summar ies  conta in  the  fo l -

1 owi  ng data tabul  at ' ions :

( a )

(b )

( c )

(d )

(d )

(e )

( f )

( g )

(h )

Average dai ly  maximum temperature by months.

Average dai ly  minimum temperature by months.

Average dai ly  temperature by months.

Highest  monthl -v maximurn of  record for

Lowest  monthly minimum temperature of
year of  occurrence.

each month and Year of  occurrence.

recorci for each month and the

Average month ly  p rec ip i ta t ion  accumula t ion .

Greates t  da i l y  p rec ip i ta t ion  fo r  each month  and year  o f  occur rence-

Average snowfa l l  fo r  each month  (where  ava f lab le ) .

Greatest  monthly snowfal l  for  each month and year of  occurrence (urhere
ava i l  ab le )  .

These sumrnar ies  a re  qu i te  s i te  spec i f i c  s ince  the  area  is  qu i te  mounta inous .

Spec ia ' l  care  shou ld  be  exerc ised in  a t tempt ing  to  ex t rapo la te  these da ta

over  any  grea t  d is tance f rom the  ind iv idua l  s ta t jons .  However '  in  genera l

te rms,  the  Sunnys ide  s ta t ion  is  be l ieved to  be  fa i r l y  representa t ive  o f

cond i t i ons  in  upper  por t ions  o f  the  MPA.
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Tab le  X I -?  C l jmate  Study  fo r  Pr ice ,  Utah

U.S.  DEPARTMENT OF COMMERCE
ENVTRONMENTAL SCTENCE SERVICES ADMINISTRATION

. lN CooPERATION wtTH

UTAH COIi{L{ITTEE ON INDUSTRTAL AND ETlPLOYMENT PLANNINC

ClruetOCnePHY OF THE UNTTED S'IATES I ' iO' Z0 -

l lTnrDt 39o t6'

tox(l|ttnDr t l0o 48'
gfi. rcrourot 5' 560 Ft.

CUI'IATOIOGICAL SUMI'{ARY
ttlnox

PRICT

East side of town
i n l,la rehouses

xt rs lrRD rtralxtll tor trnoD t936 ' 1969

;;
nc

! y
t&.

Pr.
; t .

(a) Average lenqrth ol record. years.

T Trace, !B anou.Bt too small to measure.

. .  E a s e  6 5 ' F

CL1MATE OF PR' ICE,  UTAH

P r i c e ,  c o u n t v  s c a t  o I  C a r b o e  C o u n t y '  i s  l o c a t e d  i n

t h c n o r t h w e s t e : n S o r t i o r ' o f t h e P r i ( : e R i v e r V a l l e y i n e a 6 t i r n
U t a h .  - q i t u a i c c l  n e a r  r h e  P r i c e  R i v e r  i n  a  r a t h e r  b r o a d  p l a i n

w h i c h  l l o p c s  g c n : l y  t o  t h e  s o u t h e a s t '  t h €  s t a t i o n  i s  a l m o a t

. o - p t " t " t y  s u J r o u ' t d e t !  b v  m o u n t a i n s '  T o  t h e  e a s t  a n d  n o r t h

i i . "  i n "  n - e s t  T a v a p r r t s  P i a t e a u ' r i t h  p e a k s  r a n g l n g  { r o m  9 ' 0 0 0

t o  o Y e t  1 0 , 0 0 0  f e e t .  T h e  W a s a t c h  P l a t e a u  * i t n  n u r n e r o u 6

p " " t " t o  a t o w c  l 0 , O 0 O  f e e t ,  i 5  i 5 - 2 0 m i i e s  t o  t h e  u ' e s t '  l l i g l : -
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I  I  .3  Con t .

I  I  .3 .1  Prec i  p i  lg t ign  la t te rns

Prec ip i ta t ion  dur ing  any  g iven per iod  o f  t j t r rc  var ies  cons iderab ly

in  the  MPA.  Wh i le  one  o f  the  p r imary  causes  o f  th i s  va r iab i l i t . y  i s  the  d i -

vers ' i ty  of  topography,  there are three general  synopt ' ic  s i tuat ions which tend

to  compound cond i t ions .  These genera l  synopt ' i c  s i tua ' i - ' i ons  dre :  (a )  Pac i f i c

s to rm f ron ts  (b )  Summer  thunders to rms and (c )  Upper  leve l  low pressure

sys tems,  somet imes ca l led  lows a lo f t .  The lows a lo f t  wh ich  a f fec t  the

are  c lass i f ied  accord ing  to  the  por t ion  o f  the  in te rmounta jn  a rea  wherethey

thedeve lop .  The genera l  ca tegor ies  a re  Nevada lows,  Southern  Utah  lows and

more northern development area Great  Basin lows.

pac i f j c  s to rm f ron ts  o r ig ina te  in  the  Pac i f j c  Ocean and move eas tward  across

the coast  in to the Utah area.  These f ronts may move f rom the northwest

toward the southeast, from the west to east or from the southwest toward

the  nor theas t  across  the  s ta te  depend ing  upon the  d i rec t ion  o f  the  w inds  in

the upper atmosphere.  Fronta l  act iv i ty  dominates the weather p ic ture over

the  in te rmounta in  a rea  dur jng  the  w in te r  and ear ly  spr ing  bu t '  may a lso  pro-

duce some prec ip ' i  ta t ion  dur ing  o ther  seasons o f  the  year .

a rea

Lows alof t  are most  f requent  dur ing the month of Oc tober  in  the  fa l l ,  and

al oft  may move very errat-

over extended Per iods of

va1 1 ey modi f i  es the imPact

la te  Apr i l  and  May  dur ing  the

ica l1y  and o f ten  produce very

t  j  me .  The genera ' l  topography

of  bo th  f ron ts  and lows a lo f t

sect ion of  the state as they

spr i  ng .  These I  ows

heavy  prec ip i ta t ion

of  the  Pr ice  R iver

and these systems are not  as potent  in  th is

are in other  areas.
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l l . 3 . l . l P rec ip i  ta t ion  Probab i  1  i t ies

Thunderstorms are most frequent during the surnmer months.

Thunderstorms can be t r iggered ei ther  by the I i f t ing act ion of  winds moving

moist  t ropical  a i r  up the s lopes of  the mountains f rom the south or  southeast

or  through the l i f t ing act ion produced by the intense heat ing of  the sur face

of  the earth by the d i rect  rays of  the sunuxer sul  on th is  dry desert  soi l .

When the  heat ing  occurs  in  the  mois t  a i r  mov ing  in  f rom the  Gu l f  o f  Mex ico ,

which,  contrary to popular  bel ief ,  is  the major  source of  moisture for  the

in te rmounta in  a rea ,  oF f rom the  Gu l f  o f  Ca l i fo rn ia ,  condensat ion  occurs  in

the  r i s ing  a i r  wh ich  o f ten  t r iggers  in tense thunders to rm ac t iv i t y  w i th  some

damaging  ha i l .  The wet tes t  month  in  the  lower  Pr ice  R iver  va11ey is  normal ly

in  the  summer  and is  assoc ia ted  w i th  th is  thunders to rm ac t iv i t y .  F igures

XI-l  ,  XI-? and XI- 3 show the probabi l  i  ty of occumence of sel ected accumul a-

t ions of  moisture dur ing any one week at  three representat ive stat ions suF-

rounding the MPA. la lh i le  the amounts indicated wi l l  be somewhat d i f ferent

w i th  d i f fe ren t  e leva t ions  on  the  MPA,  the  genera l  seasona l  d is t r ibu t ion

pa t te rn  w i l l  be  s im iJar .

J1 .3 .1 .2 Seasona l  P rec ip i ta t ion

Figures XI-4,  XI-s and XI-6 have been extracted f rom ' iso-

hyetal  maps prepared severa ' l  years ago by the State Cl imatologist  and the

Hydrologist  then of  the Nat ional  h leather Serv ice.  These f  igures show the

d is t r ibu t ion  o f  es t imated  normal  p rec ip i ta t ion  fo r  the  per iod  1931- . |960.

Figure XI-4 covers the May-September oF,  roughly,  the expected growing

season accumulat ions;  F ' igure XI-5 shows the normal  accumulat ions for  the

per iod  October -Apr i l  wh ich  is  the  normal  snowfa l l  season;  and F igure  XI -6
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I  1  .3  Con t .

shows normal  annua l  accumul  a t ions .  Prec ' ip i ta t ion  accumula t ions  fo r  the

MPA range between 4 and 7 ' inches dur ing the growing seasono 5 to 10 inches

dur ing the w' inter  season and B to 17 inches normal  annual  accumulat ions.

1 . | .3 . . l .3  Return  Per iods  fo r  Shor t  Dura t ion  Prec ip i ta t ion

Another type of  hydrologic data of  considerable impor-

tance is  the  " re tu rn  per iods  o f  se lec ted  amounts  o f  shor t  dura t ion  prec ip i ta -

t ion . "  Tab le  X I -4  g ives  tabu la t ions  o f  the  es t imated  re tu rn  per iods  fo r

short  durat ion precip i tat ' ion based upon an extended anal .ys ' is  of  maps pub-

l ished by the Nat ional  Weather Serv ice Off ice of  Hydrology.  Two s i tes were

se lec ted  fo r  th is  ana lys is  o  Pr ice  and H i l  I  Creek  I ' l o .  5 .  These s ta t ions  cover

more than the range of  e levat ions of  the MPA. These tables were extracted

f rom Bu l1e t in  No.  I ,  "Es t imated Return  Per iods  fo r  Shor t  Dura t ion  Prec ip i ta -

t ion"  pubI ished by  the  Depar tn ren t  o f  So i Is  and Meteoro logy  (n ichardson,

l97 l ) .  Most  o f  the  in tense prec ip i ta t ion  accumula t ions  dur ing  shor t  per iods

is associated wi th the summer thunderstorms.

11  .3 .2  Tempera tu re

Temperature is among the more important weather factors that

in f luence man and a l l  o ther  1 iv ' ing  organ isms.  A l  1  tempera tures  repor ted  in

of  f  i  c i  a I  Nat i  onal  l , ,Jeather Serv i  ce publ  i  cat i  ons are measured under prescr i  bed

condi t jons wh' ich inc lude standardized thermorneters that  are checked regu-

1ar1y  fo r  accuracy  and exposed in  spec ia l l y  cons t ruc ted  rad ia t ion  sh ie lds

ca l led  she l te rs .  These she l te rs  p ro tec t  the  thermometers  aga ins t  e ruors  in

measurement that  are ' in t roduced by st ray d i rect  and ref lected radiat ion f rom

the sun.  Many of  the newer types of  instruments are not  compat ib le wi th

these older  instruments and one must  be carefu l  when at tempt ing to re late
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Tab le  X I -4
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measurements made wi th many commerci a' l  1y avai I  abl e i  nstruments to the l  ong-

term t rends obta ined by the of f ic ia l  inst ruments of  the Nat ionaJ l ,Jeather

Serv i  ce .

Copies of  por t ' ions of  four  temperature maps extracted f rom a publ icat ion

ent i t led "Cl imate of  the States Utah" prepared by the Environmental  Data

Serv ice  have  been  inc luded  as  F igures  X I -7 ,  X I -8 ,  X I -9  and  X I -10 .  These

maps are ent i t led:  Average Maximum Temperatures for  January,  Average Minimum

Temperatures for January, Average Maximum Temperatures for July and Average

M. in in tumTempera tu res fo rJu1y .The iso ] ineson thesemapshavebeendrawn

to  equ iva len t  da ta  po in ts  and no  a t tempt  was made to ' incorpora te  the  in f lu -

ence o f  loca l  topography .  In  mounta inous  te r ra in ,  w ide  var ia t ions  in

tempera ture ' in  re la t i ve ly  shor t  d is tances  can be  exper ienced due to  the

in f luence  o f  s lope ,  dspec t  and  e leva t ion  a long  w i th  o ther  topograph ic

fea tures .

1  I  .3  .2 .1 | l l inter Temperatures

The winter temperature regime is represented by the two

January maps.  There are two major  synopt ' ic  features that  combine wi th the

loca l  topograph ic  in f luences  to  cont ro l  w in te r  tempera tures ,  bo th  max imum

and min imum.  The f ins t  o f  these is  a  la rge  h ' igh  pressure  sys tem wh ich  o f ten

dominates the weather p ic ture for  several  weeks at  a t ime dur ing the ur inter

season.  Th is  h igh  pressure  produces  a  s tab le  a i r rnass  wh ich  tends  to  serve

as  a  b lanket  over  the  area .  Beneath  th is  mass  the  co ld  a i r  d ra ins  down in to

the  bo t tom o f  the  va l ley  and co l lec ts  there .  Th is  s i tua t ion  produces  a  very

strong ternperature i  nvers ion.
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Due to  the  dominant  na ture  o f  th js  s t rong invers ' ion  dur ing  the  w in te r  season '

w in te rs  a t  l ower  e leva t ions ' in  the  va l ' l ey  a re  co ld  and  uncomfor tab le  bu t

usua l l y  no t  severe .  Th is  poo l ing  o f  co ld  a i r  t raps  mo is tu re  and  indus t r ia l

pol luhnts in the low va11ey and forrns a b lanket  of  fog that  may pers is t  for

severa l  weeks .  Tempera tures  in  th is  ' invers ion  zone remain  qu i te  un i fo rm

wh i le  above  the  invers ion  a t  the  MPA fa i r ' l y  l a rge  var ia t ions  w i l l

con t inue  to  occur .

The second synopt ic  feature which inf luences wjnter  temperatures is  the

Pac j f i c  Fron ta l  ac t i v i t y  p rev ious ly  ment ioned.  The co ldes t  min imum temper -

a tu res  o f  the  year  usua l ly  occur  as  sk ies  c lear  fo l low ing  the  passage o f  a

s t rong,  ac t i ve  co ld  f ron t  wh ich  depos i ted  a  cover ing  o f  snow on the  ground.

Strong radiat ion f rom the snow-covered sur face intens ' i  f ies the ' invers ion

and produces  a  marked coo l ing  o f  the  a l ready  co ld  a i r  wh ich  fo rms the

invers ion  zone .

1  1  .3  .2 . .2 Surnmer Temperatures

The July temperature maps are qui te representat ive of

the  tempera ture  d is t r jbu t ion  about  the  va l1ey  bu t  a re  no t  as  representa t ive

of  condi t ' ions in some port ions of  the MPA. Summer temperatures show a

d is t inc t  con t ras t  to  those recorded dur ing  the  mjCd le  o f  the  w in te r  season

due to the marked weakening of  the temperature invers ion in the lower val ley.

In  the  MPA the  dens i t y  o f  the  a i r  i s  sma l l  due  to  the  h igh  e leva t ion ;  the

mo' is tu re  conten t  i s  usua l ly  low and the  sun is  near ly  overhead.  The com-

binat ion of  raref ied atmosphere,  decreased moisture content  and more

ver t i ca l  e leva t jon  o f  the  sun  resu l t s  in  a  h igh- inc iden t  day t ime rad ia t ion

load at  the sur face of  the ground dur ing the surnmer season.  The low humidi ty

a lso  a l lows  max imum rad ia t i ve  losses  a t  n iqh t .

X I  26
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A l though the  sun reaches  i t s  most  nor thern  dec l ina t ion  about  June 22 ,  there

is a lag between this date and the date when the normal summer temperatures

are recorded.  0n the average,  the h ighest  maximums in the area occur about

the 24th of  Ju1y,  near ly  a month Iater  than the date of  maxinum solar  inso-

I  a t i  on .

Al though,  as previously ment ioned,  summer temperature invers ions are much

weaker than those which form in the winter ,  they are,  nonethelesso dt ' l

important  contr ibut ing factor  to summer minimums.

Average Annual Temperature Estimates

Analys is of  temperatures in the state of  Utah that  have

s' imi lar  topographic exposures indicate that  the temperature decreases about

3 .5 "F  per  thousand- foo t  inc rease  in  e leva t ion .  As  a  f i r s t  approx imat ion  o f

the  average annua l  tempera ture  a t  any  s i te  th is  re la t ionsh ip  can be  used,

The accuracy of  th is  method depends upon the avai labi l i t .y  of  weather stat ions

wi  th s imi  I  ar  exposure condi  t ions .  l , lhen exposure condi  t i  ons of  s l  ope aspect  '

e leva t ion  and  a i r  d ra inage  a re  s im i la r ,  th i s  method  i s  qu i te  accura te .

Another approach to est imat ing the average annual  temperature is  to use the

Freeze-Free  Season  map ( f i gu re  X I -11) .  Abou t  76  percen t  o f  the  va r iab i l i t y

in  the  length  o f  the  f reeze- f ree  season can be  exp la ined by  var ia t ions  in

the average annua' i  temperature.  Again,  i t  is  very ' important  to proper ly

ana lyze  the  topograph ic  cond i t ions  a t  each des i red  s i te .

I  1  .3  .2 .3

F igure  X I - . |2

freeze- free

for  average

conta ins  th ree  re fe rence l ines  wh ich  re la te  the  length  o f  the

season to  the  average annua l  tempera ture .  The center  l ine  is

cond i t ions .  The two ou ter  l ines  represent  boundar ies  o f

X I  27
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11.3  Con t .

ex t reme cond i t ions .  The le f t  l i ne ,  ds  ind ica ted  on  the  graph,  represents

average annual  temperatures at  a st rongly radiat ive s i te such as those

located in smal l  va ' l  leys where ' invers ions read' i1y form and average winds

are  l igh t .  The l ine  on  the  r igh t  cor responds to ' loca t jsns  where  the  w inds

are st rong and invers ions rare ' ly  form, such as mountain r idges or  canyon

si tes wi th st rong drainage winds.  t ,J ' i th  good est imates of  the exposure char-

ac ter is t i cs  a t  a  s i te ,  €s t imates  o f  the  average annua l  tempera tures  w i l l

usua l l y  be  accura te  to  w i th in  p lus  o r  m inus  I  and  1 /2  to  ?oF.

11 .3 .2 .4 Freeze-Free Season

Freezing is  commonly associated wi th a temperature of

32"F, the norma'l  freez' ing temperature of pure water. Temperatures other

than 32 degrees f f idy,  however,  be cr i t ica l  under many c i rcumstances.  Freeze

damage depends upon the type of  p lant  involved and the stage of  development,

e.g.  tomatoes are damaged at  h igher temperatures than wheat ,  and wheat  is

more  read ' i  1y  in ju red  in  the  mi lk  s tage than a t  the  hard  dough s tage o f  deve l -

opment .  Most  na t ive  p lan ts ' in  the  MPA are  more  hardy  than the  common f ie ld

crops , but thei r sensi t i  vi  ty to damage from col d temperatures wi I  I  st i  I ' l  vary

wi th  the  pheno log ica l  s tage o f  deve lopment .

Most  of f ic ia l  temperatures are measured at  about  f ive feet  above the sur face

of  the  ground in  a  s tandard  jns t rument  she l te r .  Read ings  a t  th is  e leva t ion

above the sur face may be representat ive of  temperatures about  the middle of

some t rees and the tops of  shrubs but  are not  necessar i ly  a good est imate

of  the temperature in the p1 ant  canopy of  low grow' ing grasses and forbs.

A night t ime temperature of  32 degrees in an instrument shel ter  is  normal ly
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11.3  Con t .

assoc ia ted  w i th  a  co lder

are  b lowing .  Under  some

may be as much as l0 to

foo t  he igh t .

between the I ast

fa l l .  In  genera l

s i te  w i l l  be  less

temperature in the zone of

cond' i  t i  ons ai r temPeratures

1 5 degreescolder than those

p lan t  g rowth  un less  w inds

near  the  so i l  sur face

measured at  the f ive-

o f  season

in  the

offi ce

The Freeze-Free Season map in Figure XI- l . |  is  based on the length

32 degrees ' in  the spping and the f  i  rs t  32 degrees

o the f reezing condi t ions near the proposed mine

severe  than cond i t ions  above and be low th is  s i te .

I  I  .3 .3  Evapo la t ion-Transp i  ra t ion

In  deser t  and semi -deser t  reg ions  such as  Pr ice  R iver  va l ley  and the

MpA,  so i l  mo is tu re  i s  f requent ly  a  l ' im i t ing  fac to r  in  de termin ing  p lan t

growth and development.  Losses through evaporat ion of  a por t ion of  the

l jm i ted  ra in fa l l  f rom so i l  and p lan t  sur faces  combined w i th  t ransp i ra t ion

f rom p lan ts  i s  a  l im ' i ta t ion  on  the  loca l  hydro log ic  cyc le  as  i t  re la tes  to

potent  j  a l  revegetat ' ion.

The water  wh ich  fa l l s  as  p rec ip i ta t ion  on  the  land may t rave l  any  o f  severa l

paths.  One of  these pathways is  water  movement through the soi l  and the

assoc ja ted  water  s to rage.  So i l  ac ts  as  a ' la rge  permeab le  sponge and has  a

la rge  capac i ty  to  ho ld  water  bu t  th is  capac i ty  var ies  g rea t ly  w i th  d j f fe ren t

so i l  t ypes .  When prec ip i ta t ion  ra tes  are  low or  when snow is  me l t ing  s lowly ,

the water  percolates into the soi l  where i t  is  s tored.  When the so ' i l  reaches

i ts  water  ho ld ing  capac i ty ,  any  add i t iona l  p rec ip i ta t ion  or  snowmel t  w i l l

proceed deeperinto the so' i  I  or wi l  l  run off overl  and i  nto l  ocal streams '

X I  3 I



l l . 3  Con t .

Another pathway js  the comb' inat ' ion of  sur face evaporat ion and t ranspirat ion

f rom p lan ts  commonly  ca l led  evapot ransp i ra t ion .  The ra t io  o f  evapora t ion

water  losses  to  losses  by  t ransp i ra t ion  var ies  w i th  the  season o f  the  year .

Ear ly  in  t ,he growing season when plant  cover is  very smal l  most  of  the water

losses f rom the sur face area are due to evaporat ion;  but  as the growing

season progresses ,  evapora t ive  losses  decrease and t ransp ' i ra t ion  losses  ' in -

c rease.  In  a reas  where  the  so i l  sur face  is  comple te ly  shaded by  vegeta t ion ,

evapora t ion  f rom the  so i l  becomes min ima l .  In  such a  case,  la rge  amounts  o f

water  a re  los t  f rom the  p lan t  sur faces  by  t ransp i ra t ion .  Because t ransp i red

water  is  extracted throughout  the p lant 's  root  zone,  the t ranspirat ion rate

is  not  reduced unt i l  considerable water  has been extracted f rom the soi l  or

unt i l  the p lants have near ly  completed thei r  growth cyc1e.

Another  use  o f  the  evapora t ion  in fo rmat ion  is  in  the  des ign  o f  se l f -con ta ined

' lagoons 
where  the  on ly  water  losses  are  due to  evapora t ion  or  s l igh t  in f i l -

t ra t jon  in to  the  so i l .  In  many fo rms o f  indus t r ia l  use  o f  water  the  water

becomes so pol luted that  such lagoons are mandatory to prevent  pol lut ion of

nearby st reams or  the underground water  aqui fers.  The rate of  evaporat ion

from a lake or  a reservoi r  depends not  only on the s ize of  the reservoi r

but  the temperature of  the water ,  the humidi ty  of  the a i r  and the amount of

wind movement across the water  sur face.

l l  . 3 .3 . . |  Po ten t ia l  Evaoo t ransp j ra t ion

Water  loss through evapotranspirat ' ion is  dependent  upon

severa l  fac to rs .  The f i rs t  o f  these is  ava i lab le  energy .  Convers ion  o f

l iquid water  to water  vapor requires large amounts of  energy and can be thus

l im i ted  by  the  ava ' i  l ab le  hea t .  Ava i lab le  hea t  can  be  ca lcu la ted  f rom c l imate
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11.3  Con t .

da ta  by  use  o f  var ious  fo rmulas  (Thorn thwa i te ,  B laney-Cr idd le , 'Papadak is '

penman, etc. )  Most  of  these fornrulas est imate the maximum evapotranspirat ion

or the potent ja l  that  could occur i f  o ther  factors than c l imate were not

I  im i  t ' i ng .

A standard measurement made by the Nat ' ional  Weather Serv ice which is  f requeni , ly

used as an est ' imate of  potent ia l  evapotranspirat ion is  pan evaporat ion.  A

summary of  est imated pan evaporat ' ion for  three selected s i tes based on c l ima-

to log ica l  da ta  i s  inc luded  in  Tab le  X I -s .  The  s ta t ions  se lec ted  as  be j  ng

most  representa t ive  o f  cond i t ions  on  and near  the  MPA are :  (a )  Pr ice ,

(b )  Sunnys ide  and (c )  H iawatha.  These es t imates  have been ob ta ined by  use

of  regression equat ions developed for  Utah condi t ions by the State Cl imatolo-

g is t  and use on ly  s tandard  c l imato log ica l  in fo rmat ion .  These s ta t ions  cover

a  w ide  range in  e leva t ions  and care  must  aga in  be  exerc ised in  ex t rapo la t ing

to  o ther  s i tes  because o f  the  in f juence o f  loca l  exposure  cond i t ions .

I  J  .3  .3 .2 Actual  Evapotranspirat ion

The actual  evapotranspirat ion f rom any g iven area is

a lmost  a ' lways  less  than the  po ten t ia l  .  For  rnany  i r r iga ted  agr icu l tu ra l  f ie ld

crops  such as  corn ,  d l fa l fa ,  sugar  beets ,  e tc . ,  c rop  coef f i c ien ts  have been

developed whjch are used to est ' imate the actual  evapotranspirat ion f rom the

poten t ia l .  Such coef f i c ien ts  a re  no t  ava i lab le  fo r  na t ive  range spec ies

wi th  the i r  nonun j fo rm p lan t  coverage and the i r  g rea ter  capab i l i t y  o f  hand l ing

rnoisture st ress,  Howevero wc are now work ing on several  range studies which

may g ive  us  th is  in fo rmat ion  fo r  se lec ted  spec ies  w i th jn  the  nex t  few years .
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l l . 3  Con t .

I  I  .3 .4  Hurn i  d i  t y

Humidi ty  measurements again are not  par t  of  the standard c l imato-

logical  program of  the Nat ional  Weather Serv ice.  There are no measurements

ava i lab le  fo r  the  MPA in  the  Of f i ce  o f  the  S ta te  C l imato log is t .  In  genera l ,

however ,  humid i t ies  in  the  Pr ice  R iver  va11ey are  very  low a t  t imes dur ing

the summer season;  minimum on the order of  5 to 7 percent  can be expected

but ' the  average min imum wi l l  be  on  the  order  o f  20  percent .  As  the  e leva t ion

i ncreases and temperatures decrease the rel at i  ve humi d' i t ; i  wi I  I  tend to

increase.  Es t imates  are  tha t  min imum re la t i ve  humid i t ies  in  the  l t ' lPA

wi l l  probab' ly  range on the average of  25 to 30 percent  dur ing the evaporat ion

season but  extreme minimums wi l l  again drop to near 10 percent  at  t imes dur ing

the  year .

Rel  at i  ve humi d ' i ty  i  s  the I  east  conservat i  ve of  the atmospher i  c  moi  s ture

measurements  bu t  i s  the  one w i th  wh ich  most  peop le  a re  famj l ia r .  Be t te r

measurements  a re  the  dewpo in t  o r  the  spec i f i c  humid i ty ,  each o f  wh ich  is  more

conservat ive s ince these do not  vary wi th the d iurnal  temperature changes,

wh i le  the  re la t i ve  humid ' i  t y  ma i ' cover  a  range o f  7A percent  o r  more  dur ing

any one day.

I  
. | . 3 .5  

id ind

The w' inds at  r rhy g ' iven locat ion can be character ized by both wind

speed and di rect ion.  Most  common summaries are formed by analyz ing the

percent  o f  t ime tha t  the  rq ind  b lows f rom a  spec i f i c  d i rec t ion .  In  Utah  such

sunmar ies  a re  ava i lab le  fo r  on ly  a  very  few loca t ions .  Wind da ta  has  been

accumulated only near a few of  the major  a i rpor ts.  In many areas of  the

state,  records for  only a few months have been accumulated and these are
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usual  ly  not  suf f ic ient  for  an accurate assessment of  the wind pat te, rn.  In

mountainous terra in both speed and di rect ion are so var iable that  measure-

ments are very s i  te speci f  i  c .  Sur,mari es ef 6- hourly wi nd measurements from

the s ta t ion  a t  Green R iver  have been inc luded in  Tab les  XI -6  and XI -7 .

l^Jinds h' igh in the atmosphere tend to be strong but decrease toward the surface

where obstruct ions and sur face f r ic t ion come into p ' l  ay.  Thus,  in  the MPA

winds  w i l l  t end  to  inc rease  w j th  inc reas ing  e leva t ion .  H igh  r idges  and

plateaus wi l l  general ' ly  have st ronger r r inds than the val leys and desert  areas-

Upper level  wjnds genera ' l1y have a wester ly  component  in  th is  area as indi -

ca ted  by  the  s t reaml ines  on  the  700  mi l l i ba r  char t  i n  F igure  X I - l5 .  F igures

XI - . |3  and XI -14  ind ica te  the  seasona l  changes tha t  tend to  occur  a t  these

e leva t ions .  The  s t reaml ines  a t  the  70A mi l l i ba r  leve l  have  been  inc luded

for  the months of  January and June.  The (X) ind ' icates the approximate

posi t ' ion of  the l l |PA in reference to the height  contours.  The prevai l ing

w' ind d i rect ion st i l l  has a wester ly  component  but  shi f ts  f rom a more north-

wester ly  d i rect ion in January to a more southwester ly  d i rect ion in June-

As the ef fects of  these v. r inds drop toward the sur face of  the ground,  the

inf luence of  f r ic t jon or  the roughness of  the ground sur face reduces the

speed o f  the  w ind  and the  d i rec t ion  tends  to  move across  the  isop le ths '

This f r ic t ional  ef fect  is  fur ther  modi f ied by local  topography.  Hence the

preva ' i l  i ng  d i rec t ion  w i l  l  va ry  cons iderab ly  w i th in  re la t i ve ly  shor t  d i s -

tances .
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Tab le  X I -6

srrface lJind suru.aarry for Green River, utah

For Period ];957-f96r.

(Tatcen frorn Al:r Fsce Sursnartes)

Direetlon "Tar. Feb' j't@ Jure J Sept. Oet. {w. nec. Annu4

8 23 t7 2\ 1B 272

85L2L910r59

11+ tZ 13 Lz I 21o

5h

222?B

55h l -07

N

M{E

NE

EI\E

$ 2\ 3h 3l+

r.|l 10 18 25

$ 1.7 3L 30

27 27 2L

16 72 ljr

L6 L9 23

Bhe?6

7Br511B

899i l+10

ESE 6 L5 12 lL

s1:9262836 30 10 13 13 t6 5 I'O 7 2a9

ssE I 25 30 l+r 35 g 2A Lo L5 13 -.8 1 2L6

sto$LB25223h23 2L 1l+ l-o Lz 5 ?og

s$,"I 5 l-B 22 39 5b t5 2l+ 30 20 20 13 2 3o2

$f11 L5252o322?2729L92oL6zl t

trISw' 72113L2L2 7L311117

r{ u 27 27 as z5 rl L9 ^ 1L 11 il ll zz5

lfN!.I 10 13 25l5Lo9 738121

7 30 10 272
NfI 2L 33 l$ 38 23 20 l'? , 13 u

J$v..r- s :.0 lJ -ze- I rr a 6 5- 2 lL b -99-

llot'e: l{urfier of hors ltLth glven dlrections at sl: hourly obselvatLone'

65L25
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Tab le  X I -7

Srrface l.Iind .Summary for Green Riverr Utah

For Period 1957-L96L

(Taken fr"om Air Force Sunmraries)

Ttttrc S

1630M cabn

1-10K

lLzOK

21-3oK

Jan. Feb. Mar. A l,l Jrme Ju Aug. Oct. Nw. Dec . Annual
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1
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83

2

3

?6

61

5

1

57

5z

b

1

B7

hh

5

l.

n
32

3

o

700

9l+o

89

32

2u r17

108 101

55

2L

0K nlus

22301{ Calnt

LlOI(
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21_30K

111. 73 6b

3b 5\ 6z

L38

11

go BL 1o7

lr: 28 23

132

I
E

t-r6 1018

t9 56r

2  38

o l r

5t ?2 ?b 81 98

Bo 61 5t+ 5a l$

11 322

ob3CFI Calrc

1-10K

I l-20i(

21-3$(

102 90

35 36

l , L

1

92 79 10? L23

36 he 22 ilr

722

1

119 105 LoB 90

1B 2b t9 L5

11.

LoL LLz t228

22 L7 30h

2017

2

1030{ Calrn 30 29 bo 5g

ro2 116 r.01 B5

g-  15 h

h2

L1OK

11-20I(

21-301(

105

29

1
1

8B 66 67

5b 67 t$

215

7L

73

I

10h b5

bz Bl+

5

B3

5B

h

L

787

BLB

LL?

E

30i( nl.us

Averare S:reed 3.L  I - r .2  h .g  3 ,7  2 .?  2 .1 ?- .2  2 .O 2 , t  l - .9  1 .  B_

]iote: liurnber of cases at six bor:r\y obenratLons falU.ng il velocity bracket.

Thc tuo cases tlver Jo k-rots ucre reported as 32 afi' lrZ trnots respectlYefy.
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1 1 .4 Lf fectS of  Mi  n i  ng 0peJat ion on Ai  r  Qual  i ty

11 .4 .1 Est imate  o f  Uncont ro l led  Emiss ions

Estimates of emiss' ions were made for three dif ferent phases of the

project .  Phase I  emissions were cons' idered to be pr imar i ly  par t ic les resul  t -

ing f rom the t ransfer  and storage of  coal  in  a temporary p i ' l  e .  This phase

covers  a  t ime per iod  inc lud ing  the  tas t  th ree  months  o f  the  f i rs t  year  o f

the project  and the f i rs t  f ive months of  the second year.  A tota l  of

approx imate ly  37 ,000 tons  o f  coa l  wou ld  be  hand led  dur ing  th is  per iod .

The second phase would be in effect from the seventh month of the third year

through the f i f th  month of  the s ix th year.  Emissions f rom two di f ferent  years

were  cons idered because the  sources  o f  the  emiss ions  w i l l  d i f fe r .  Dur ing  the

f i rs t  year  o f  Phase I I ,  m ined coa l  w i l l  be  conveyed to  a  surge  p i1e ,  p rocessed

through the  bneaker ,  and then hau led  by  t ruck  to  an  o f fs i te  ra i l  load ing  fac i l -

i t y .  Th is  hau l  road  w i l l  be  g rave l led ,  resu l t i ng  in  s ign i f i can t  amounts  o f

fug i t i ve  par t i cu la te  mat te r ,  Dur ing  the  las t  year ,  the  hau l  road w i l l  be

paved.  The amount of  coal  handled dur ing that  year wi l l  be approximately

787,000 tons,  ds compared to 
. l08,000 

tons dur ing the f i rs t  year of  th is  phase.

Phase I I I  emiss ions  w i l l  be  essent ia l ' l y  the  same as  Phase I I  except  tha t  the

coal  wi l l  be conveyed f rom the breaker to an onsi te ra i l  loop where i t  wi l l  be

loaded on  a  un i t  t ra in .  Th is  phase w i l l  las t  f rom the  f i f th  month  o f  year  s ix

to the end of  the e ighth year.  Dur ing the peak product ion year of  th is  phase,

2 ,144,000 tons  o f  coa l  w j l l  be  produced.

Emissions were calculated us ' ing a number of  factors f rom several  d i f ferent

sources .  The ca lcu la t ions  are  exp la ined in  de ta i l  in  the  Not ice  o f  In ten t  sub-
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1 1  .4  Cont

mi t ted  to  the  Utah  Bureau o f  A i r  Qua l i t y  and appended to  th is  permi t  app l i ca-

t ion  (Append ix  l l . 7 . l ) .  Es t imates  o f  emiss ions  f rom each  source  and /o r

operat ion for  the three phases (and inc luding the two years in Phase I I )  are

summar ized in  Tab les  XI -B  th rough XI -1 . | .  The h ighes t  uncont ro l led  emiss ions

were  es t imated  to  be  
. |530.6  

tons /year  o f  par t i cu la tes  dur ing  Phase I I I .

11  .4 .2  Descr ip t ion  o f  Cg l t ro l  Measures

The contro l  measures to be used at  th is  fac i l i ty  conform to Best

Ava i lab le  Techno logy  (BACT)  spec i f i ca t ions .  As  can  be  seen  in  Tab le  X I - l l ,

the major  uncontro l led sources of  par t icu late matter  wi l l  be f rom conveying,

t ra in  load ing ,  p i le  load ing ,  and  t ra f f i c  to  ma in ta in  the  p i1es .  Convey ing

emiss ions  w i l l  be  cont ro l led  by  us ing  covered conveyors .  The t ra in  load ing

wi l l  be  accompl ished in  an  underground tunne l  us ' ing  a  g rav i ty  feed mechan ism

which ' is  est imated to reduce fugi t ive dust  by 90%. Pi l  e  load' ing emissions

wi l l  be  con t ro l led  p r imar i l y  by  us ing  s tack ing  s i los  o r  te lescop ing  chu tes .

These techniques repl  ace p i ' l  e  t raf f  ic  i  nvol  ved i  n l  oadi  ng or  unl  oadi  ng

ac t iv i t ies ,  e f fec t i ve ly  reduc ing  t ra f f i c  emiss ions  by  B0%.  A compl  e te '

descr ipt ion of  the contro l  measures proposed for  a l l  sources and al l  phases

is  g iven  in  Tab le  X I - l2 .

. | . l . 4 .3  
Es t imate  o f  Con t ro l led  Emiss ions

Est imated contro l led emissions for  each phase are summarized in TabIes

XI - . |3  th rough XI -16 .  Uncont ro l Ied  emiss ions  are  repeated  fo r  compar ison .

Tab le  X I - ]3  ind ica tes  tha t  no  Phase I  emiss ions  w i l l  be  grea ter  than 250 tons /

year, and onl y N0* emi ssi ons wi I  I  exceed 1 00 tons/year. The important po:l  1 ut-
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Tab l  e  X I -B Summary of  Phase I  Uncontro l led Emissions

Genera to r

Convey  i  ng

P i l e  Load ing

P i l e  E ros  i on

Ma in tenance

T ra f f i c

Veh i c l e

Emiss ions

TOTAL

P =
CO=
HC=
sox=
Nox=

1 .3  (P )

neg

8 .6

26 .L

9 .7

8 .0

121 .0

3 .8

0 .4

1 .1

( P )

(co)
(HC)

(sox)
(NOx)a

(P )

(P )

(P )

1 -5  .2

26 .L

9 .7

8 .0

121 .0

( P )

(co)
(HC)

(so;)
lNo ; )a

PART I  CLES
CARBON MONOXIDE
HYDROCARtsONS
SULFUR OXI  DES
NI  TROGEN OXI  DES

NOZ em j - ss i ons  es t ima ted  a t  78 .2  T l y r

Uncon t ro l l ed  Em iss ions
Sou rce
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Tab le  X I -9  Summary  o f  Phase I I  Uncont ro l led  Ern iss ions  (F i rs t  Year )

Uncon t ro l led  Emiss ions

Convey  i  ng
Breake r
P i l e  Load i  ng
P i l e  E ros ion
Ma  i  n tenanee  T ra f  f  i c
P i I e  Loadou t
T ruck  Load ing
T ruck  Un load ing
L igh t  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Emiss ions&

L i g h t  V e h i c l e
E m i  s  s  i  o n s &

TOTAL

Ten  m i l e  t r i p  on  g rave l  r oad  f o r  f i r s t
paved  road  t he rea f t e r  ( 55  mph ) .

PARTICLES
CARBON MONOX I Db]
HYDROCARBON S
SULFUR OXI  DES
NI  TROGEN OXI  DES

36 .2  (P )
1 .1  (P )
1 .1  (P )
3 .2  (P )
4 .0  (P )
1 .9  (P )

23 .8  (P )
2 ;2  (P )

211 .8  (P )

220 .2  (  P )

0 .04  (P )
o.o8 (sox)
0 .4  (CO)
0 .04  (HC)
a  . 2  (NOx  )

. 003  (  P )

.001 1sox)
, 13  (CO)
.009  (Hc )
. 004  1NO" )

503 .3  (P )
0 .5  (CO)
0 .05  (HC)
o.og (sox)
o.2  (NOx)

8  months  a t  35 mph ,  and  on

r

C0=
HC=
s0x=
NOx=

Source
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Tab le  X I -10 Summary of Phase
Product ion  Year )

I I  Uncon t ro l ledEmi  ss ions  (Max imurn

Uncon t ro l l ed  Em iss ions

Conr r€V i  ng
Breake r
P i  I e  Load i  ng
P i l e  E ros ion
Ma  i n tenanee  T ra f  f  i c
P i l e  Loadou t
T ruck  Load ing
T ruek  Un load i  ng
L igh t  Veh i c l es

Fug .  Dus ta
Hau I  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Emiss ionss

L i g h t  V e h i c l e
E m i s s i o n s &

236  , 4
7 .9
7  . 9

26  . 3
28 ,2
10 .4

173 .2
L5 .7

1 ,1

4 :2

0 ,3
0 .6
2 .2
o.2
2,O

511.7
2 .3
a.2
0.6
2 .O

( P )
( P )
( P )
( P )
( P )
( P )
( P )
( P )

( P )

( P )

( P )
(sox)
(co)
(HC)
(NOx)

( P )
(co)
(HC)
(sox)
(NOx)

0 .09  (P )
o.oo1 (SOx)
0.1  (co)
0 .01  (HC)
0 .004  1NO* )

TOTAL

a  =  Ten  m i l e  t r i p  ove r  paved  road

P  =  PARTICLES
CO= CARBON MONOXI DE
HC= HYDROCARBONS
SOg= SULFUR OXI  DES
NOX= N ITROGEN OXIDES

(55  mph )

Source
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1 I  .4  Con t .

Tab le  X I -1  I Summar.y of  Phase I I I Uncont ro l  I  ed  Emiss ions .

Uncon t ro l l ed  Em iss ions
Source (T /vr )

Convey i  ng
Breake r
Load ing  P i l e
P i l e  E ros ion
Ma in tenanc .e  T ra f f i c
P i l e  Un  l oad ing
Truck  Load i  ng  /  Un load i  ng
Load ing  T ra ins
Paved  Roads

Fug .  Dus  t
L i gh t  Veh ie l e  Em iss ions

TOTAL

643 .2  (  P  )
2 r . 4  (P )
42 .8  (P )

132 .1  (P )
L46 .4  (  P )

26 .8  (P )
85 .8  (P )

428 .9  (  P )

3 .0  (P )
0 .2  (  P )
o.0g(sox)
9 .1  (C0 )
0 .6  (HC)
0 .3  ( ! { 0x )

1530 .6  (  P )
0.09 (co)
9 .1  (HC)
0 .6  1S0* )
0 .3  (NOx)

P= ,
C0=
HC=
Sox  =
NOx =

Pa r t i c l es
Ca rbon  monox ide
Hyd roca r  bons
Su l f u r  ox i des
N i  t r ogen  ox ides
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I  I  .4  Con t .

Tab le  IX -13 Surmary of Phase I Emi ss j  ons Control I  ed and Uncontrol I  ed

Source

Gene ra to r

ConveY  i  ng

P i  l e  Load i  ng

P i l e  E ros  i on

Ma in tenanee

Tra f f i e

Veh i c l e

Emiss ions

TOTAL

P=
CO=
HC=
s0x=
Nox=

Uncon t ro l l ed  Em iss ions
T lv r

8 .6  (P )

26.1  (co)

9 .7  (HC)

8.0  (sox)

121.0  (Nox)a

3 .8  (P )

0 .4  (P )

1 .1  (P )

1 .3  (P )

neg

75  . 2

26 .L

9 .7

8 .0

121 .0

(P )

(co)
(HC)

( sox)
lNox)a

at  18 .2  T lYr

Con t ro l l ed  Em iss ions
T /v r

8 .6

26 .L

9 ,7

8 .0

LzL .O

0

0.1

0 .6

( P )

(co)
(HC)

(sox)
(NOx)a

(  P )

(P )

(P )

0 .1  (P )

neg

9 .4  (P )

26 .1  (CO)

9 .7  (HC)

8 .0  (  SOX)

121 .0  (NOX)a

PART I  CLES
CARBON MONOXI DE
HYDROCARBONS
SULFUR OXI  I ]ES
NI  TROGEN OXI  DES

NOZ em iss ions  es t ima ted
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l l . 4  Con t .

Tab l  e  X I  -1  4 Summary  o f  Phase I I  Emiss ' ions  (F i rs t  Year )
Cont ro l led  and Uncont ro l led

Uncon t ro l l ed  Em iss ions Con t ro l l ed Emiss ions

Source

Convey  i  ng
Breake r
P i l e  Load ing
P i I e  E ros ion
Ma in tenance  T ra f f i e
P i l e  Loadou t
T ruck  Load ing
T ruck  Un load ing
L igh  t  Veh i c l es

Fug .  Dus t4
Hau l  Veh i c l es

Fug .  Dus  t&
Hau l  Veh ie l es

Emiss ions&

T /v r

36 .2  (P )
1 .1  (P )
1 .1  (P )
3 .2  (  P )
4 .O  (  P )
1 .9  (P )

23 .8  (  P )
2 .2  (  P )

211 .8  (P )

22O.2  (P )

0 .04  (P )
0.08 (  sox )
0 .4  (co)
0.04  (HC)
o .2  (NOx)

.003  (P)

.oot  (sox)

. 13  (CO)

.009  (HC)

.004  (NOx)

503 .3  (P )
0.5  (co)
0 .05  (HC)
o.o8 (sox)
o .2  (NOx )

T r

0  (P )
. 01  (P )

0 .3  (P )
3 .2  (P )
0 .9  (P )
0 .9  (P )
2 .6  (P )
0 .3  (P )

r06 .0  (P )

110 .2  (P )

0 .04  (P )
o.og 1so*)
0.4 (co)
0.04  (HC)
o .2  (NOx)

.003  (  P )

.001  (  sox  )

.13  (CO)

.009  (Hc)

.  oo4 (Nox )

224 .5  (P)
0 .5  (co )
0 .05  (Hc)
o.g (sox)
a.2  (NOx)

8  months  a t  35  mph,  and  on

L l g h t  V e h i c l e
E m i  = "  l o n s &

TOTAL

P=
CO=
HC=
SOX=
NOy=

Ten  m i l e  t r i p  on  g rave l  r oad  f o r  f i r s t
paved  road  t he rea f t e r  ( 55  mph ) .

PARTICLES
CARtsON MONOXI DE
HYDROCARtsONS
SULFUR OXIDES
NITROGEN OXIDES
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l l . 4  Con t .

Tab le  X I - l  5 Product ion Year)Surnmary of  Phase I I  Emissions (Maximum
Cont ro l  led  and Uncont ro l led

Uncon t ro l l ed  Em iss ions Con t ro l l ed  Em iss ions

Source

Convey i  ng
Breake r
P i l e  Load ing
P i l e  E ros ion
Ma in tenance  T ra f f i c
P i l e  Loadou t
Truck Loadi  ng
T ruck  Un load ing
L igh t  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Emiss ions&

L i g h t  V e h i c l e
E m i s s i o n s &

TOTAL

a=Ten

P= ,
CO=
HC=
sox=
NOx=

T /v r

236 .4  (  P  )
7 .9  (P )
7 .9  (P )

26 .3  (P )
28 , -2  (P )
10 .4  (P )

L73 .2  (P )
L5 .7  (P )

1 .1  (P )

4 .2  (P )

0 .3  (P )
0.6  (sox)
2 .2  (CO)
o .2  (HC)
2 .0  (  NOx  )

0 .09  (P )
o.o0r  (sox)
0.1 (co)
0.01  (Hc)
0 .004  1NO*)

sLL .7  (  P )
2 .3  (CO)
a .2  (HC)
0 .6  (sox )
2 ,O (NOx )

T  / y r

0  (P )
0 .08  (P )
2 .O  (  P )

26 .7  (P )
6 .1  (P )
2 .6  (P )

r8 .2  (P)
2 .4  (  P )

1 .1  (P )

4 .2  (P )

0 .3  (P )
0.6  (  sox  )
2 .2  (CO)
o .2  (HC)
2 .O (NOx)

0 .09  (P)
0 .001  (  sox  )
0 .1  (co )
0 .01  (HC)
0 .004  (  NOx )

63 .8  (P)
2 .3  (CO)
a .2  (HC)
0 .6  (sox )
2 .O (NOx)

mi le  t r i p  ove r  paved  road  (55

PART I  CLES
CARBON MONOXI DE
HY DROCARBONS
SULFUR OXI  DES
NI  TROGEN OXI  DES

m p h ) .
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l l . 4  Con t .

Tab l  e  X I  -1  6 Summary  o f  Phase I I I  Emiss ions
Cont roJ led  and Uncont ro l led

Uncon t ro l l ed  Em iss ions Con  t ro l  l ed Emiss ions

Sour  c  e

ConveY i  ng
Breake r
Load ing  P i l e
P i l e  E ros ion
Ma in tenance  T ra f f i c
P i l e  Un load ing
Truck  Load ing  I  Un load ing
Load ing  T ra ins
Paved  Roads

Fug .  Dus t
L i gh t  Veh ie l e  Em iss ions

TOTAL

T lv r

643 .2  (P )
2L ,4  (P )
42 .9  (P )

132 .1  (P )
L46 ,4  (P )

26 .8  (P )
85 .8  (P )

428 .9  (P )

3 .0  (P )
o,2  (P)
o .09(SOx)
9.1  (co)
0 .6  (HC)
0 .3 - (NOx)..

1530 .6  (P )
0 .09 (co)
9 .1  (HC)
0 .6  (SOx )
0 .  g  (NOx  )

T r

o (P)
o.2  (P)

10 .8  (P )
L22 .2  (P )

29 .2  (P )
5 .4  (P )

L2 .9  (P )
42 .9  (P )

3 .0  (P )
0 .2 (P )
o.og(sox)
9.1 (co)
0 .6  (HC)
0 .  3  (NOx)

226 .8  (P )
0 .09  (CO)
9 .1  (HC)
0 .6  (SOx )
o .  3  (NOx  )

P=
CO=
HC=
Sox  =
Nox  =

Pa r t i e l es
Ca rbon  monox ide
Hydr  oca rbons
Su l f u r  ox i des
N i  t r ogen  ox ide  s
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I  I  .4  Con t .

an t ,  however ,  wou ld

a t  lB .2  tons /year .

Phase  I I  pa r t i cu la te

the  f i rs t  year  when

year  (Tab le  X I - . |5 ) .

year PSD I  imi  tat i  on.

be the NOe port ion of  the tota l  N0xo which is  est jmated

emiss ions  (Tab le  X I - l4 )  w i l l  exceed 
. |00  

tons /year  fo r

the  grave l  road is  used,  bu t  no t  in  the  peak  produc t ion

The f i rs t  year  emiss ions  w i l l  be  be low the  25A tons /

The h ighes t  expec ted  par t i cu la te  emiss ions  are  expec ted  to  occur  in  Phase

I I I  when coa l  p roduc t ion  reaches  a  max imum ( taUte  XI - . |6 ) .  Consequent ly '

th is  was the  l im i t ing  case mode led  fo r  eva lua t ion  o f  po ten t ia l  impacts ,  ds

descr i  bed  in  Sec t ion  3 .4 .7  .

1 . | .4 .4  Es t imated  Cos t  o f  Emiss ion  Cont ro l

l ' l os t  o f  the  equ iprnent  to  be  used has  bu i l t - in  a i r  po l lu t ion  cont ro ls .

Addi t ional  costs wi l l  be approx ' imately $20,000 for  a baghouse on the rotary

breaker or  other  means of  contro l l ing the rotary breaker dust  as approved

by the  Bureau o f  A i r  Qua l i t y .
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I I . 5 Cl imatol o_gi cal -and Ai r Qual i ty Mdn i toring

Because no projected emissions wi l l  exceed the 250 tons/year l imi t '  above

which PSD moni tor ing ' is  requiredn no a i r  qual  i ty  moni tor ing wi l l  be performed.

C l imato log ica l  mon i to r ing  is  be ing  conducted  and cons is ts  o f  p rec ip i ta t ion

measurements ,  us ing  a  we igh ing  bucket  record ing  prec ip i ta t ion  gageo and

temperature and re lat ive humidi ty  measurements,  us ing a hygrothermograph.

The data is  being col lected at  a s i te near the proposed breaker refuse p i1e.
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l l . 6  B ib l iog raPh.Y

Compi l  a t i  on of  Ai  r  pol  l  u tant  Emi ss ' ion Factors ,  U.  S .  Env' i  ronprental  Protect i  on

Agency ,  Repor t  No.  AP42,  las t  update  Oct '  
. |980

compi lat . ion of  past  pract ' ices and Interpretat ions by qP{ on Air  Qua' l  
' i ty  Review

of  Sur face  Min ing  0pera t ions ,  U.  S .  Env i ronmenta l  Agency  Reg ion  VI I I '

1979 .

Env. i ronmental  Assessment of  Coal  Transportat ion,  PEDCo Environmental  Inc ' ,

Repor t  No.  EPA-600/7-78-08.

Eva lua t ion  o f  Fug i t i ve  Dus t  Emiss ions  f rom F f jn ingo  PEDCo Env i ronmenta l ,  Inc '

Report  No.  EPA-600/9-76-00. |  '  
. l980.

Inves t iga t . ion  o f  Fug i t i ve  Dust ,  Vo l  I  -  Sources ,  Emiss ions  and Cont ro l  ,  PEDCo

fn i i ron* .n tu i l " Inc . ,  Repo i t  No.  EPA-45-0 /3-74-036a '  1974 '

Mob j  I  e  source Em.iss i  on Factors,  u.  s  .  Envi  ronmental  Protect i  on Agency,  Report

No.  EPA-400/9-78-005,  
. |978.

Techn ica l  Gu idance fo r  Cont ro l  o f  Indus t r ia l  Process  rug l t i ve  Par t i cu la te
Emiss ions ,  PEDCo Env i ronmenta l ,  in . . ,  Repor t  No.  EPA-  450/3-77-01 0 ,  1977 '
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11 .7  Append i  x

11 .7 .1  No t i ce  o f  In ten t  Submi t ted  to  the  U tah  Bureau  o f  A i r  Qua l i t y
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l l . 7 . l
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1 . INTBODUCTION

Kaiser  Stee l  Corporat j ,on and i ts  con t taetor ,  Nor th  Amer iean

l {ea the r  Consu l t an t s ,  have  p repa red  t h i s  No t i ce  o f  I n ten t  f  o r

a  p roposed  unde rg round  coa l  m ine  t o  be  l oea ted  nea r  Sunnys ide '

u tah .  The  no t i ee  eon fo rms  w i t h  spec i f  Lca t i ons  p rov ided  by

the  u tah  Bu reau  o f  A i r  Qua l i t y ,  and  i nc l udes  a  comp le te  p ro i ec t

desc r ip t i on  ( sec t i on  2 ) ,  a  summary  o f  t he  ca leu la ted  uncon t ro l l ed

and  con t ro l l ed  em iss i ons  (Sec t i on  3 ) ,  and  an  a i r  qua l i t y  mode l

ana l ys i s  o f  p ro i ec t  impae ts  (  Sec t i on  4  )  '  The  s imu la t i on  o f

i r npac t s  i s  necessa ry  because  t he  p roposed  f ae i l i t y  w i l l  be

cons ide red  a  ma jo r  sou rce  w i t h  po ten t i a l  em iss i ons  1n  excess

o f  100  T / y t  f o r .  pa r t i eu la tes .  Em iss ions  a re  no t ,  howeve r '

expec ted  t o  exeeed  250  T / y r  and  t he re fo re  t he  p ro i ec t  w i  1  1

n  o f  be  sub jec t  t o  psD  requ i remen ts  as  an  EpA  de f i ned  ma io r

s ta t i ona rY  sou rce  '

1 -1



2. PBOJECT DESCRIPTION

The  1  i  f e  o f  t he  m ine  has  been  d i v i ded  i n to  t h ree  phas€s .

The  f i r s t  phase  i nvo l ves  p re l im ina ry  access  and  i n i t i a l  m in i ng

in  t he  coa l  seam.  Phase  two  i s  ae t i ve  coa l  m in i ng  and  t r uck

hau lage  o f f  t he  m ine  s i  t e .  Phase  t h ree  i  s  ee t i ve  m in ing  a t ,

two  m i  I  1  i  on  t on  s  a  yea r  and  hau lage  by  conveyo r  t o  a  un i  t

t r a i n  l oadou t .  Coa I  p roduc t i on  f o r  eaeh  yea r  o f  t he  e  i  gh  t

yea r  bu i l dup  pe r i od  i s  g i ven  i n  a  t ab te  accompany ing  t h i s

repo r  t  .

I n  Phase  one ,  t he  coa l  seam i s  app roached  f r om the  base

o f  t he  Book  C l i f f s  by  two  5000  f t  l ong  rock  t unne l s  and  f r om

the  top  o f  t he  c I  i  f  f s  by  a  600  f  t  l ong  rock  tunne l  .  App roach ing

the  coa l  seam f rom the  c l i f f  t op  w i l l  p rov i de  bu l k  eoa l  samp les ,

p rove  m in ing  eond i t i ons ,  and  es tab l i sh  t he  m j -ne  ven t i l a t i o r l  .

Coa l  f r om the  m ine  w i t l  be  s tacked  i n  a  t empo ra ry  p i  l e  on

the  c t i f f  t op .  A f t e r  t he  roek  t unne l s  f r om the  c l i f f  base

have  i n te rsec ted  the  es tab l i shed  m j -ne  works ,  eoa l  i n  t he  tempora ry

s  t ock  p i l e  w i  11  be  t r ans f  e r red  back  j - n to  t he  m i  ne  and  t hen

down  the  rock  t unne l s  t o  t he  base  o f  t he  c l i f f .

I  n  phase  two  ,  t he  m in ing  o f  coa l  w i l l  p roceed .  Coa l

f r om the  m ine  w i l l  be  moved  by  conveyo r  down  the  rock  t unne l s

to  t he  c I  i  f  f  base .  A t  t he  c l i f f  base  t he  coa l  w i l l  be  s to red

1n  a  run  o f  m ine  su rge  p i l e .  Coa I  f r om the  su rge  p i l e  w i l l

be  moved  by  eonveyo r  t o  a  r o ta r y  b reake r  s t a t i on  whe re  was te

rock  w i l l  be  removed  and  t he  coa l  s i ze  reduced .  Coa l  f r om

the  b reake r  w i l l  be  t r ans fe r red  by  cove red  conveyo r  t o  t r uck

load ing  b i ns  and  t hen  o f f  t he  m ine  s i t e  by  t r ucks .  Was te

f rom the  b reake r  w i l l  be  t aken  by  t r ue . k  t o  a  d i sposa l  s i t e .
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I n  Phase

and replaced bY

th r€e  ,  t he  t r uek  i  ng  o f

a  cove red  conveyo r  go ing

coa l  w i l l  be  e l im ina ted

to  a  un i t  t r a i n  l oadou t '
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3. EFFLUENT CHARACTERI  STICS AND EI { ISS IONS ESTI IATES

Th i s  see t i on  i s  d i v i ded  i n to  f ou r  pa r t s '  The  f i r s t

a  desc r i p t i on  o f  t he  e f f l uen t s  expec ted The  second  i s

d i scuss ion  o f  t he  em iss ion  f ae to r s  used  i n  t he  ea l cu la t i ons ,

f o l l owed  by  a  desc r j . p t i on  o f  t he  con t ro l  t echn lques  and  t he i r

e f f i c i ene ies .  The  em iss ions  es t ima tes  a re  summar i zed  i n  t he

las t  sec t i on .  Ac id i t i ona l l y  ,  Append i x  A  con ta i ns  more  de  t a i  1ed

in f  o rma t i on  on  t he  ca l cu la t i ons  f  o r  eaeh  s tep  i n  t ' he  p ro i ec t  '

From an a i r  qua l i ty  po in t  o f  v iew,  growth in  min ing product ion

i s  ma rked  by  t h ree  ma in  m i l es tones  wh i ch  se rve  t o  d i v i de  t he

p ro jec t  i n t o  t h ree  phases  f o r  es t ima t i ng  po ten t i a l  em iss i ons '

The  max imum eoa l  p roduc t i on  schedu les  and  t ime  f r ameS fo r

each  phase  a re  g i ven  i n  Tab Ie  3 -1 .  Phase  I  r ep resen ts  t he

exp lo ra to r y  m in i ng  ope ra t i onS ,  du r i  ng  wh i ch  m ined  coa l  w i l l

be  s to red  i n  a  t empo ra ry  p i l e  nea r  t i r e  m ine  mou th  un t i l  i t

can  be  moved  du r i ng  Phase  I I  f o r  o f f s i t e  hau l i ng .  Du r i ng

Phase  I I ,  coa l  w i l l  be  p rocessed  t h rough  a  ro ta r y  b reake r

and  t hen  hau red  by  t r uck  t o  an  o f f s i t e  r a i l  l oad ing  f ae i l i t y .

phase  I I r  d i f  f e r s  f r om phase  r r  i n  t l : a t  t he  coa l  w i l l  go  f r om

the  b reake r  t o  a  s to rage  p i l e  a t  an  ons i t e  r a i l  s i d i ng  '  I t

w i l l  t hen  be  l oaded  on  t r a i ns  f o r  f i na l  t r anspo r t .  The  e rn i ss i on

po in t s  and  con t ro l  measu res  t o  be  used  a re  g raph iea l  l y  dep i c ted

in  F igu res  3 -1  t h rough  3 -3 .

3 , I E f  f l uen t  Cba rac te r i s t i c s

1 S

a

f r om

w i I l

ye  a r

N01  ,

Phase  l  em j - ss i ons  w i l l  cons i s t  p r ima r l l y  o f

coa l  t r ans fe r  and  s to rege .  I n  add i t iO1  ,  a  l a rge

p r  ov  i  de  powe  r  t o  t he  m i  ne  un  t  i  I  t he  m idd le  o f

o f  p roduc t i on .  Th i s  w i l l  p roduce  pa r t i cu l a te

Emiss ions  f r om wo rke rs '

3-r

pa r t i c l es

gene ra  t o r
' t he  

t h i r d

,  c0 ,  HC ,

veh ie l esand  SOZ em iss io r s .



Tab le  3 -  1  . Summary  o f  p roduc t i on  l eve l s  fo r  t he
th ree  phases  o f  Sunnys ide  Coa l  M ine '

Max . Coa  I Cumu la t i ve  Coa l

Phase  I

Phase  I  I

Phase  I  I  I

T ime  F rame

Mon th  10 (A+1 ) *  t o
mon th  5  (A+2  )

Mon th  7 (A+3 )  t o
mon th  5  (  A+6 )

Mon th  5 (A+6 )  t o
mon th  12 (A+8 )

Outpu t T /v r Outpu t  (T

28,400 37 ,600

737 ,600

2  ,  L44  , 4oo

t , 778 ,433

6 ,137 ,100

Yea r  f r om p ro iee t  s t a r t ,  A

o 3-2
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a re  as  sumed  to  be  neg l i g i b l e  because

less than 25 workers who wi l l  be ferr ied

the  wo rk  f o r ce  w i l l  t o t a l

t o  t he  s i  t e  bY  he l  i eoP te r  .

coa l  t r ans f€ r ,  s t o rage

f i r s t  e i gh t  mon ths  o f

be  g rave l l ed  resu l t i ng

dus t .  O the r  em iss i ons

HC,  NOx ,  p& r t i c l es ,  and

veh ie l es .

Phase  I  I  em iss i ons  w i l l  cons i . s t  o f  pa r t i c l es  f  r om the

,  and  hau l i ng  f unc t i ons  '  Du r i ng  t he

th i s  phas€ ,  t he  hau l  aecess  road  w i l l

i n  a  s i gn i f i ean t  amoun t  o f  f ug i t i ve

w i  I  I  i n c l ude  combus t i on - re l a ted  CO,

sox f rom the hau l  t rucks and the workers '

The  em iss ion  cha rac te r i s t i c s  o f  Phase

the  same  as  Phase  I  I .  Changes  w i l l  be

em i  ss i on  Sou rceS  and  con t ro l s  as  t r uck  hau l i ng  i s

bu t  t he  e f f l uen t s  w i l l  cons i s t  mos t l y  o f  TSP  w i

con t r i bu t i ons  o f  CO,  HC,  NOx  and  SO* '

I I I  w i I I

m a d e  i n

be vir tual lY

pa r t i cu l a r

t e rm ina ted ,

t h  sma l l e r

Ques  t l ons  rema in  i n  a l I  phases  as  t o  t he  compos i t i on

o f  pa r t i cu l a te  and  NO*  em iss ions .  Fug i  t i ve  pa r t i cu l a te  em iss i ons

w i l l  be  t he  l a rge . s t  po l l u t an t  sou rce  a t  t he  m ine  f ae i l i t y '

Mos t  o f  t he  mass  o f  f ug l t i ve  pa r t i c l es  w i l l  be  i n  l a rge  pa r t i c re

s i ze  ranges .  Em iss ions  es t ima tes  p rov ided  i n  t he  f o l l ow ing

sec t i ons  assume  tha t  pa r t i c l es  a re  l ess  t han  30  u  m  i n  d i ame te r  '

S i ze  d i s t r i bu t i ons  f o r  pa r t i e l es  f r om the  va r i ous  Sou rceS

cons ide red  i n  t he  p roposed  p ro j ec t  we re  no t  es t ima ted  due

to  t he  l ack  o f  adequa te  da ta .  f n  a  l i ke  manne r ,  t he  b reakdown

o f  No*  em iss i ons  es t ima tes  i n to  Noz  and  N0  i s  no t  p rae t i ca l ,

a l t hough  i n i t i a l  em iss i ons  o f  NOZ a re  expec ted  t o  be  15% o f

t he  Nox  t o ta r .  Em iss ions  p resen ted  a re  f o r  t o ta r  ox i des  o f

n i t rogen  ra the r  t han  NOz ,  t he reby  p ro ' i d ing  an  ove r l y  conse rva t i ve

em iss ions  es t ima te .
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3.2 Emiss ion Factors  Qgmmary

Emiss ion  f ac to r s  f o r  mo re  gene ra l  ac t i v i t i e s  ean  usua l l y

be  f  ounc i  i n  t he  EPA '  s  ComP i  1a

Fac to r s  (  common ly  r e fe r red  t o  aS  i pq  2 )  .  Howeve r ,  f ac to r s

fo r  t hose  p rocesses  spee i f i c  t o  unde rg round  eoa l  m in i ng  a re

no t  r ead i l y  ob ta i nab le ,  necess i t a t i ng  an  ex tens i ve  I i t e ra tu re

rev iew .  I n  some  eas€s ,  seve ra l  d i f f e ren t  f ac to r s  f o r  t he

same  p rocess  we re  d i seove red ,  r egu i r i ng  a  dec i s i on  on  wh i ch

to  use .  I n  o the r  cases  mod i f i ca t i ons  we re  neeessa ry  when

an  em iss lon  f ac to r  was  no t  d i r ec t l y  app l i cab le .  A I I  em iss i on

fae to r s  used ,  and  t he i r  sou rces ,  a re  summ&r  : - zed  i n  Tab le  3 -2  '

A  d i scuss ion  o f  how  they  we re  app l i ed  t o  each  phase  f o l l ows '

3.2 .L Phase  I  Emiss ions

Gene ra to r  Em iss ions : The  em iss ion  f ac to r s  ob ta i ned

f rom the  t ab les  i n  AP42  we re  de r i ved  f r om da ta  co l l ec ted  f r om

gene ra  t o r s  sma  I  I e r  t han  t he  1000 -kva  one  p l anned  f o r  t h i s

p ro j ec t .  To  sca le  t he  em iss ions  f o r  t he  l a rge r  gene ra to r '

t l r e  em iss i ons  g i ven  i n  un i t s  o f  g /KWhr  f o r  d i ese l  gene ra to r s

we re  uSed .  E rn i ss i ons  o f  SOZ ,  CO,  HC,  and  pa r t i cu l a te  ma t te r

we  re  ca l  cu l a  t ed  d i  r ec t l y  .  The  NOZ po r t i on  o f  t he  ca l cu la ted

NOx emi  s  s  i  ons i  s  as  sumed to  be L57o,  .

Em iss ions  we re  ca l cu la ted  on  t he  bas i s  o f  ope ta t i on  a t

f u l I  capac i t y  f o r  8  hou rs  pe r  day  and  ha l f  capac i t y  f o r  16

nou rs  pe r  day .

em iss ion  f ac to r

use  by  t he  U tah

o f  . 054  pounds  Pe r

Bureau  o f  A i r  Qua l i tY

A  pa r t i cu l a te

recommended  f o r

in an EPA reference

Wind  E ros ion  Es t ima tes  F rom Coa l  P i - } e9 . :

t on  was

as ci  ted
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(Pedco ,  I 974 ) .  No  o the r  f ac to r  w&s  seen  as  be ing  more  app ro -

p r i a te .  The  en t i r e  t h roughpu t  o f  37  , 600  T  was  used  f  o r  t he

ca l cu la t i ons , t d the r

i n  o rde r  t o  show  the

s  t o rage .

t han  an  annua l  coa l  p rodue t i on  amoun t ,

max imum em iss ions  wh i t e  t he  p i l e  i s  i n

Coa l  P i I e  Load ing  Em iss ions :  The  con t r i bu t i on  o f  t h i s

ac t i v i t y  t o  t o ta l  f  ug i t i ve  dus t  em j . ss i ons  assoc ia ted  w i  t h

s  t o r i ng  ma te r i a l  i n  p i l es  i s  es t ima ted  a t  L2% o f  t he  t o ta l

em iss i ons  (  AP  42 ) .  Ca leu la t i ng  t he  em. i ss i on  f  ac to r  r equ i res

an  es t ima te  o f  t o ta l  coa l  p i l e  em iss i ons  f r om w ind  e ros ion ,

l oad ing ,  uo load ing  and  t r a f f i c  on  t he  coa l  p i 1e .  To  compu te

th i s  em iss l on  f ac to r ,  & t r  es t ima te  o f  t he  f r ac t l on  o f  t o ta l

em iss i ons  a t t r i bu ted  t o  w ind  e ros ion  can  be  used .  Typ i ca l  l y

33% o f  t o ta l  coa l  p i l e  f ug i  t i ve  em iss l ons  resu l t  f r om w ind

e ros ion  (AP42 ) .  To  f i nd  t he  t o ta l  em i . ss i ons  f ae to r  f o r  a l l

ac t i v i  t i e s ,  t he  w ind  e ros ion  em i  ss i on  f ae to r  was  d i v i ded  by

0 .33  and  X ,  t he  p i l e  l oad ing  f ac to r ,  was  ob ta i ned  f r om:

._054 (1b /T )

33% L2%

Emiss ions  f r om T ra f f i c  a t  t he  Coa l  P i l e :

f ac to r  was  ca l cu la ted  i n  t he  Same  manne r  as  t he

fac to r .  Em iss ions  f r om th i s  ac t i v i t y  accoun t

t o ta l  f ug i  t i ve  pa r t i c l es  assoc ia ted  w i  t h  s t o rage

Th i s  em iss i - on

p i l e  l oad ing

fo r  40% o f  t he

p i l €s .

Veh i - cu la r  Em iss ions : S i n c e  t h e

n e g l e c t e dt o be  so  sma1 l ,  em iss i ons  we re

Coa . l _P i l e  Un load ing : -  The  coa l  p i l e

f o r  s t o rage  du r i ng  Phase  I  and  no  em iss ions

un load i  ng .

work  fo rce i  s  p ro j ec ted

w i  1  1  be  used  on lY

w i I I  r esu l t  f r om

3-9



3 .2 .2 Phase I  I En iss ions.  Most  o f  the faetors  d iscussed

Phase  I I  em iss i onsunde r  Phase  I  we re  a l so  used  t o  ca l c .u l a te

o the r  ca l cu la t i ons  a re  d i scussed  be low .

e igh t

w i l l

A f  t e r

dus t

Haul  Roa : Du r i ng  t he  f  i r s t

mon ths  o f  Phase  I  I  ,  t he  hau l  t r ucks  and  wo rke rs '  veh i c l es

t rave love ra f i ve -m i l e l ong ,g rave l l edacceSs road .

t ha t  t ime ,  t he  road  w i l l  be  paved .  Beeause  o f  t he  l a rge

emiss ions  expec ted  p r i o r  t o  pav ing ,  em iss ions  were  ca leu la ted

fo r  bo th  t he  f i r s t  yea r  and  t he  l as t  yea r  when  p rodue t i on

w i r I  be  a t  a  peak  f o r  t h i s  phase .  The  veh i c re  m i l es  t r aveL led

were  ca l cu la ted  f o r  a l l  veh i c l es  du r i ng  t he  two  yea rs  '  and

the  em iss ion  f ae to r s  g i ven  i n  LP42  we re  used  f o r  t he  es t ima tes '

Em iss ions  f r om Un load ing  P i I eg : Th i s  em iss i on  f ae to r

was  ca l cu ra ted  i n  t he  same  manne r  as  t he  one  f o r  l oad ing  p i l €s ,

wh i ch  was  d i scu5sed  i n  t he  p rev ious  subsec t i on '  These  em iss ions

es t ima tes  assume  tha t  I s% o f  s t o rage  p i l es  em iss i ons  resu l t

f r om un load ing  (Ap42 ) ,  and  t he  resu l t an t  f ac to r  was  ca l cu la ted

to  be  .O25  I b /T .

B reake r  T {as te -  Dump ing  Em iss ions  : No  d i scuss ions  o f

em iss i ons  f r om was te  dump ing  a reas  we re  su i  t ab le  f o r  uS€  '

r t  i s  un l i ke l y  t ha t  em iss i ons  w i l l  be  l a rge  because  t he  ma te r i a l

w i l l  cons i s t  o f  l a rge  was te  p i eces  (2  t o  6  i nches  ) Em iss ions

w i  1  1  r esu l t  f r om l oad ing  t he  was te  i n to  t r ucks  ,  uo load ing  ,

sp read lng  and  compae t i ng  and  w ind  e ros ion '  A l t hough  t he  was te

w i l I  be  p l aced  i n  a  600 ,000  f t . 2  a rea ,  r a the r  t han  a  p i l e '

t he  same  fac to r  used  f o r  s t o rage  p i l es  was  emp loyed  ' f o r  t he

w ind  e ros  i on  es t ima te .  An  es t ima ted  10% o f  t he  m ined .  ma te r i a l

w i l l  be  was te ,  and  t he  w ind  e ros ion  caLcu la t i on  was  pe r f o rmed

fo r  t he  cumu la  t  i ve  was te  ma te r i a l  a t  t he  end  o f  Phase  I  I  '
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S i r n i  1a  r  IY  ,  t he

I  I  I  was  used  as

eumu la t i ve  was te  rna te r i a l  a t  t he  end  o f  Phase

inpu t  f o r  ca l cu la t i ons  f o r  t ha t  phas€ '

convey ing :  The  re fe rences  wh i ch  p rov ided  t he  es t ima te

fo r  t he  convey ing  em iss . i on  f ac to r  i n i r ude  t r ans fe r  em iss i ons

by  uncove red  conveyo rs  (EPA  Reg ion  V I I I ,  L979 ;  PEDCo '  1980 ) '

Howeve r ,  none  o f  t he  re fe renees  de f i ned  exac t l y  wha t  waS

mean t  by  t r ans fe r  (  i .  € .  ,  a re  l oad ing  and  un load ing  em iss ions

inc l uded?  ) .  Fo r  t he  pu rposes  o f  t h i s  wo rk ,  a  d i s t i nc t i on

was  madg  be tween  t he  f ug l  t i ve  dus t  p roduced  by  convey ing  and

the  dus t  f r om l oad ing  o r  un load ing  t he  congeyo fs '  Those  l a t t e r

emiss ion fac tors  were ca lcu la ted f rom the percentage cont r ibut ions,

as  a1  readY  d i  scussed  .

Veh ie l e  Em iss ions :  The  em iss ions  o f  po l l u t an t s  f r om

ope ra t i on  o f  hau l  t r ucks  and  l i gh t  du t y  l vo r ke rs '  veh i c l es

were  es t ima ted  f r om the  EpA  Mob le  sou rce  Em iss ion  Fac to r s

Gu ide l i ne  (  EpA ,  1g7g ) .  Hau l  t r uck  em iss i ons  we re  ea reu la ted

assum ing  t ha t  t hey  w i l l  be  new  i n  Lg84 .  Em iss i ' on  f ac to r s

se lee ted  we re  f o r  d i ese l  t r ucks  ope  ra t  i ve  a t  h i gh  a l t i t udes  '

Speed  eo r rec t i ons  t o  t he  pub l i shed  em iss ions  f ae to r s  we re

a l so  app l i ed  t o  r e f l ec t  hau l  r oad  speeds  o f  35  mph  on  g rave l

r oads  and  55  mph  on  Paved  roads .

Em iss ions  f r om wo rke rs '  I i gh t  du t y  veh i c l es  we re  d i f f i eu l t

t o  es t ima te  s i nee  t he  age  m ix  o f  veh ie l es  i s  d i f  f  i cu l t  t o

p ro j ec t .  To  p rov ide  conse rva t i ve  es t ima tes  o f  em iss i ons '

a l l  veh i c l es  we re  assumed  to  be  l gg0  mode l s  w i t h  de te r i o ra t i on

ove r  30 ,000  m i l es .  H igh  a l t i t ude  em iss ion  f ae to r s  f o r  gaso l i ne

powered  l i gh t  du t y  veh i c l es  we re  used  w i t h  no  co r rec t i ons

fo r  a i r  cond i  t i on i ng  ,  s t a r t s  ,  t empe ra tu re  ,  hum id i  t y  ,  oT  l oad  '
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Coal  t f r roughPut Value s :

l a t ions  were  taken  f rom the

du r i ng  t he  f i r s t  Yea r  o f

be a  main  source (  108,100 T)

Veh i cu la r  Em isq ions :

for  Phase I I I  were ca leu la ted

d i  scussed  i n  Sec t i on  3  ' 2  ' 2  '

The  eoa l  t onnages  used  f o r  ca l cu -

es t ima te  o f  t he  l eve l  o f  p roduc t i on

Phase  I  I  when  t he  g rave l  r oad  w i l l

and  f o r  t he  max imum yea r  ( 787 ,600  T ) .

Veh i cu la r  em iss i ons  ea l cu la t i ons

us ing  t he  t echn iques  and  assump t i ons

3.2 .3

apply to the

add i t i ons .

Phase  I  I  I Em iss ions .P reeed ingd i scuss ionsa l so

ca leu ra t i ons  made  f o r  Phase  I  I  r  ,  w i t h  t he  f o l l ow ing

Emiss ions  f r om T ra in  Loadou t :  The  ma in  d i f f e rence  be tween

phase  I I  and  phase  I I I ,  exe lud ing  i ne reased  p roduc t i on ,  i s

t ha  t  r he  t r uck  l oadou t  f ae i l i  t y  w i l l  be  e l im ina ted  and  t he

coa l  w i l l  go  d i r ec t l y  f r om the  b reake r  ( by  eonveyo r  )  t o  an

ons  i  t e  r a i  I  } oop  .  The  t r a i - ns  w i l  l  be  l oaded  i n  a  t unne l  eon -

s t r uc ted  unde rnea th  t he  p i l e .  I t  i s  mo re  t han  a  ques t i on

o f  seman t i cs  as  to  whe the r  t h i s  l as t  ac t i v i t y  shou ld  be  cons ide red

t ra i n  l oad ing  (em iss i on  f ac to r  =  . 4  1b /T )  o r  p i l e  un load ing

( . 025  Lb lT ) ,  l { h i 1e  we  f ee l  t he  h i ghe r  em iss i on  f ac to r  may

be  excess i ve ,  i t  waS  used  f o r  t he  ea l cu la t i ons  i n  o rde r  t o

be  conse rva  t i ve  .

coa l  Throughput  va lues:  coa l  tonnage used for

the amount produced dur ing the peak product lon year

ca lcu la t ions is

(2 , r 44 ,4OO T ) .

3 .3  Con t ro l  Techn ique l  and  E

A summary

source is given

e f f i c i enc ies .

o f  t he  con t ro l  me thods  P roposed

in  Tab le  3 -3  w i t h  i t s  r e fe rences

for  each emiss ion

and  t he  es t ima ted

The  app l i ea t i on  o f  some  o f  t hese  e f f i e i ene ies
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was  no t  a lways  s t r a i gh t f o rwa rd .  The  res t  o f  t h i s  sec t i on

i s  a  d i scuss ion  o f  how  some  o f  t he  e f f i c i enc ies  we re  mod i f i ed

to  rep resen t  t he  pa r t i cu l a r  e i r eums tances  o f  t h i s  p ro j ec t  '

3 . 3 .1  Convey ing  Em iss ions .  Fu l I y  cove red  conveyo rS

were  repo r ted  i n  t he  documen t  p roduced  by  Reg ion  V I  I  I  o f ,  t he

EpA  (1979 )  as  be ing  100% e f f i e i en t .  l f h i l e  t h i s  may  seem op t im -

i s t i c ,  t ha t  va lue  was  used  because  the  end  po in t s  o f  t he  convey ing

sys tems  used  by  Ka i se r  S tee l  w i l l  a lmos t  a lways  be  enc losed .

Fo r  examp le  t he  eonveyo r  f r om the  m ine  t o  t he  b reake r  su rge

p i l e  w i l l  beg in  i ns i de  t he  m ine  and  w i l ' 1  t e rm ina te  w i t h i n

the  s tac t c i ng  s i l o .  As  men t i oned  be f  o re ,  l oad ing  and  un load ing

emiss ions  were  cons  i de red  separa te l y  f rom the  convey ing  emlss ions

to  imp rove  t he  aecu racy  o f  t he  ca l cu la t i ons .

g .3 .2  Veb i c l e  T ra f  f  i c  du r i gg  P i l e  Ma in tenence .  The

emiss ion  f ac ro r  c i t ed  i n  Tab le  g -2  f o r  t h i s  ac t i v i t y  i s  assumed

to  i  nc  l ude  dus  t  d i  s  t u rbed  wh i l e  t r ucks  l oad  and  un load  p i l es ,

as  we l l  aS  du r i ng  p | l e  ma in tenanee  ope ra t i onS .  A t  t he  Ka i se r

s tee l  t ac i l i  t y  o the r  means  w i l l  be  used  f o r  l oad ing ,  such

aS  conveyo rs ,  t e l escop ing  chu tes ,  e te .  On l y  One  veh ie l e  w i l l

be  requ i red  f o r  ma in ta i n i ng  eaeh  p i l e .  i { e  es t ima te  t ha t  t he

e f f ec t i ve  redue t i on  i n  em iss i ons  wou ld  be  abou t  80% '

3 .3 .3  W ind  E ros ion  a t  B reake r  Dump .  Em iss ions  w i l I

be  redueed  by  compac t i ng  t he  ma te r i a ]  and  revege ta t i ng  i nae t i ve

.  I t  shou ld  a l so  be  no ted  t ha t  t he  ma te r i a l  w i l l  be

and  w i l l  be  t r anspo r ted  and  sp read  wh i l e  damp  '  S i nce

a re  no  es  t ima  t es  o f  t he  e f f i c i ency  o f  t hese  ac t i v i  t i e s  '

r educ t i on  i n  w ind  e ros ion  em iss ion  was  aSsumed  '

3 .3 .4  T ruck  Load ing  a t  B ins . No  sou rce  P rov ided  a  con t ro l

e f f i c i eney  f o r  enc losed  l oad ing  b i ns .  The  Ka i se r  S tee t r  sys tem

a r e a s

l a r g e

t h e r e

a  6 0 %
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used  w i l l  emp loy  a  g rav i t , y  f eed  mechan i sm fo r  t r ans fe r r i ng

the  ma te r i&1 ,  wh i ch  has  an  e f f i c i ency  o f  8O% (EPA '  L977 ) '

An  add i  t i ona l  LA% e f f i c i ency  was  added  f o r  t he  e f f ee t  o f  t he

ene  I  osu re  .

3.4

Tab  1e  s  3 -4 ,  3 -  5a  ,  3 -  5b  ,  and  3 -  6  a  r e  an  ove  r v i  ew  o f  t he

ea leu la ted  em iss ions  f o r  each  phase ,  i nc l ud ing  t hose  f o r  bo th

the  f i r s t  and  l as t  yea rs  o f  Phase  I I '

3 . 3 .5  Hau I  Roads .  l t h i l e

and  unpaved  roads  a re  d i  f  f e ren  t  ,

pav  i  ng  t o  be  done  i  n  t he  t h i r d

a  con t ro l  measu re .

Tab Ie  3 -4  i nd iea tes

g rea te r  t han  25O T  /Y r  ,  and

The  impo r tan t  Po l l u t an t ,

o f  t he  t o ta l  NOx ,  wh i ch  i s

Phase  I  I

t he  100  T lY r

i s  used ,  bu t

The f i rst  Year

the  em iss ion  f ac to r s  f o r  Paved

i t  shou ld  be  no ted  t ha t  t he

mon th  o f  Yea r  A+4  eons t i t u t es

tha t  no  Phase  I  em i  ss i ons  w i  11  be

on l y  NOx  em i  ss i ons  exeeed  100  T  / y t  '

howeve r ,  wou l  d  be  t he  NOZ Po r t i on

es  t ima  t ed  a t  L8 .2  T /Y r '

pa r t i eu la te  em iss i ons  (Tab le  3 -5a )  w i l I  exceed

I im i t  f o r  t he  f i r s t  yea r  when  t he  g rave l  r oad

no t  i n  t he  peak  p roduc t i on  yea r  (Tab le  3 -5b  )  '

em iss ions  w i l l  be  be low  the  25O T /y t  PSD l im i ta t i on '

The  h i ghes t  exPee ted

to  occu r  i n  Phase  I  I  I  when

(Tab Ie  3 -6 ) .  Consequen t lY

fo r  t h i s  No t i ce  o f  I n ten t .

pa r  t i  cu l a  t e  em i  ss i ons  a re  expec ted

coa l  P roduc t i on  re&ches  a  max imum

,  t h i  s  wa  s  t he  l im i  t i ng  case  mode led

3 -15



Tab Ie  3 -4 .  Summary o f  Phase  I  em iss i ons .

Sou rc  e

Gene ra to r

Convey  i  ng

P i l e  Load ing

P i l e  E ros lon

Ma in tenance

T ra f f i c

Veh ie l e

E rn i ss i ons

TOTAL

P=
CO=
HC=
sox=
N 0x=

PARTICLES
CARBON MONOXIDE
HYDROCARBON S
SULFUR OXI  I ]ES
NI  TROGEN OXl  DES

NOZ em iss ions  es t ima ted

Uncon  t r o l  I  ed Emiss ions
T/vr

8 .6  (P )

26 .1  (CO)

9 .7  (HC)

8.0  (sox)

121 .0  (NOx)a

3 .8  (P )

o .4  (P )

1 .1  (P )

1 .3  (P )

neg

15 .2  (P )

2b .L  (CO)

9 .7  (HC)

8  . 0  (  SOX)

121 .0  1NOX)a

at  18 .2  T lYr

Con t ro l  l ed  Em i  ss  i ons
T /v r

8 .6  (P )

26 .  L  (CO)

9 .7  (HC)

8.0  (sox)

121 .0  (NOx)a

0  (P )

0. r  (P)

0 .6  (P )

0 .1  (P )

neg

9 ,4  (P )

26 .L  (CO)

9 .7  (HC)

8 .0  (SOX)

121  . 0  (  NOX)  a
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Tab le  3 -5a . Summary o f  Phase I  I  em iss i ons  (  l s t  Yea r  )  .

Un  c  on  t ro  I  I ed Emiss ions Con t ro l l ed  Em iss ions

Source

Convey  i  ng
B  reake  r
P i  1e  Load i  ng
P i l e  E ros ion
Ma in tenance  T ra f f i c
P i l e  Loadou t
T ruek  Load ing
Truc l<  Un I  oad i  ng
L igh t  Veh ie l es

Fug .  Dus ta
Hau I  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Emiss ions&

L i g h t  V e h i c l e
E m i s s i o n s &

TOTAL

P=
CO=
HC=
SOy=
N0v=

T

36 .2  (P )
1 .1 ,  (P )
1 .1  (P )
3 .2  (  P )
4 .O  (P )
1 .9  (P )

23 .8  (P )
2 .2  (  P )

21  1 .8  (P )

22O .2  (  P )

0 .04  (P )
o.08 (sox)
0.4 (co)
0 .04  (HC)
o .2  (NOx)

.003  (P )

.001 (sox)

. 13  (CO)

.009  (HC)

.004  qNO* )

503 .  3  (  P )
0 .5  (CO)
0 .05  (HC)
o .  og (  sox )
o.2  (N0x)

8  mon ths

T /v r

0  (P )
. 01  (P )

0 .3  (P )
3 .2  (P )
0 .9  (P )
0 .9  (P )
2 .6  (P )
0 .3  (P )

106 .0  (P )

110 .2  (P )

o .04  (P )
0.08 (  sox )
o.4 (co)
0.04  (  HC )
o .2  (NOx )

.003  (P)

.001  (  SOx )

.13  (co )

.009  (HC)

.004  (  NOx )

224 .5  (P)
0 .5  (co )
0 .05  (HC)
0 ,8  (  sox  )
o .2  (  NOx )

a t  35  mph,  and  onTen  m i l e  t r i p  on  g rave l  r oad  f o r  f i r s t
paved  road  t he rea f t e r  ( 55  mph ) .

PART I  CLES
CARBON MONOXIDE
HY DROCARBON S
SULFUR OXIDES
NITROGEN OXIDES
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-  Tab le  3 -5b .  Summary  o f  Phase
tt

I I  emissions (naximum product ion year) '

Uncon t ro l l ed  Em iss ions Con t ro l l ed Emiss ions

Souree

ConveY i  ng
B reake r
P i I e  Load ing
P i l e  E ros ion
Ma in tenance  T ra f f i e
P i l e  Loadou t
T rucx  Load ing
T ruck  Un load ing
L igh  t  Veh i c  l es

Fug  .  Dus  t&
Hau l  Veh i c l es

Fug .  Dus ta
Hau l  Veh i c l es

Emiss ions&

(T /vr

236 .4  (P )
7 ,9  (P )
7 .9  (P )

26 .3  (P )
28 ,2  (P )
10 .4  (P )

L73 ,2  (P )
75 .7  (P )

1 .1  (P )

4 .2  (P )

0 .3  (P )
0 .6  (SOx )
2 .2  (CO)
o .2  (HC)
2 .A  (NOx  )

0 .09  (P )
o.oo1 (sox)
0 .1  (CO)
0 .01  (HC)
0  . 004  1  NO"  )

l LL .7  (P )
2 .3  (CO)
o .2  (HC)
0.6  (sox)
2 .O  (NOx  )

L i g h t  V e h i e l e
E m i s s i o n s &

P- -
C0=
HC=
SOX=
NOX=

T r

0  (P )
0 .08  (P )
2 .A  (P )

26 .7  (P )
6 .1  (P )
2 .6  (P )

r8 .2  (P )
2 .4  (P )

r .1  (P)

4 .2  (P )

0 .3  (P )
0,6  (  sox )
2 .2  (CO)
Q.2  (HC)
2 ,O  (NOx  )

0 .09  (P )
o,  ool  (  sox )
0.1 (co)
0 .01  (  HC  )
0 .004  (  NOx  )

63 ,8  (P )
2 .3  (CO)
0 .2  (HC)
0 .6  (  SOx  )
2 .O  (NOx  )

TOTAL

a  =  Ten  m i l e  t r i p  ove r  paved  road  (55  mph )

PART ICLES
CARtsON MONOXI DE
HYDROCARtsON S
SULFUR OXI  DES
NI  T$OGEN OXI  DES

3 - 1 8



Tab le  3 -6 .  Summary o f  Phase  I I I  em iss i ons '

Uncon t ro l  l ed  Em i  s , s i ons Con t ro l l ed Emiss ions
T r

Source

Convey ing
Breake r
Load ing  P i l e
P i l e  E ros ion
Ma in tenance  T ra f f  i c
P i l e  Un load l  ng
T ruc t<  Load ing /Un load ing
Load i  ng  T ra ins
Paved  Roads

Fug .  Dus  t
L i gh t  Veh i c l e  Em iss ions

TOTAL

643 .2  (P )
2L .4  (P )
42 .8  (  P )

I 32 .1  (P )
l . 46 .4  (P )

26 .8  (P )
85 .8  (P )

428 .9  (P )

3 .0  (P )
o .2  (P )
0 .09 (SOx)
9 .1  (CO)
0 .6  (HC)
0 .3  (NOx)

1530 .6  (P )
0 .09  (CO)
9 .1  (HC)
0 .6  (SOx )
0 .3  (NOx)

T/v r

0  (P )
o .2  (P )

10 .8  (P )
L22 .2  (P )

29 ,2  (P )
5 .4  (P )

] - 2 .9  (P )
42 .9  (P )

3 .0  (P )
o.2(P)
o.0g(sox)
9 .1  (co)
0 .6  (HC)
0 .3  (N01 )

226 .8  (P )
0 .09  (CO)
9 .1  (HC)
0 .6  (SOx )
0 .  3  (NOx  )

P=
CO=
HC=
Sox  =
Nox  =

Pa r t i c l es
Ca rbon  monox ide
Hyd roca rbons
Su l f u r  ox i des
N i  t r ogen  ox ides

3 -  19



4 . AI R CONCENTRAT I ON ESTIIIATES

Emiss ions  es t ima tes  summar i zed  1n  Sec t i on  3  i nd i ca te

tha t  t he  p roposed  Ka i se r  M ine  may  be  eons ide red  a  ma io r  sou rce

o f  pa r t i e l es  and  ox ides  o f  n i t r ogen  w i t h  annua l  em iss i ons

o f  ove r  100  T  l y r .  s i nce  i t  i s  h i gh l y  un l i l ce l y  t he  n i t r ogen

d iox ide  componen t  o f  t he  t o ta l  NOx  em iss ions  i s  i n  excess

o f  100  T  I  v r  a t  t he  sou rce  o r  w i t h i n  a  r easonab le  d i s t anc€  ,

NOZ em i  ss i ons  a re  no t  s imu la  t ed .  Resu l t s  p rov ided  i n  t h i s

sec t i on  a re  f o r  a i r  eoncen t ra t i ons  o f  t o ta l  suspended  pa r t i e l es

p r ima r i t y  f r om fug i  t i ve  sou rees  du r i ng  t he  max imum p roduc t i on

yea rs  o f  t he  p roPosed  P ro jec t .

F o l l o w i n g  s u b s e c

u s e d  i n  t h e  s i m u l a t i o n s

t i ons  desc r i be  t echn iques  and  i npu t s

as  we1  I  as  r esu l  t an t  impac t  es  t  ima te  s  .

4 .1  Techn iquqs

PAL  ,  a  mu l t i sou ree  Gauss ian  d i spe rs i on  mod€1 ,  was  used

fo r  a l l  concen t t a t i on  es t ima tes .  Coneen t ra t i ons  a re  ca leu la ted

us ing  a  uSe r -Spec i f  i ed  g r i d  o f  r eeep to r s '  Po in t  Sou rces  a re

s imu la ted  w i t h  a  s tanda rd  Gauss ian  po in t  sou rce  equa t i on  and

pasqu i l l -G i f f o rd  d i spe rs i on  pa rame te rs .  L i ne  sou rce  eompu ta t i ons

a re  ca l cu la ted  by  numer i ca l  i n t eg ra t i on  o f  t he  po in t  sou ree

equa t i ons  aeeoun t i ng  f o r  a l l  w lnd  o r i en ta t i ons  t o  t he  l i ne

Source .  A rea  Source  eoncen t ra t i ons  a re  ca l cu la ted  by  i n teg ra t i on

a long  t he  w i  nd  vec to r  o f  concen  t t a t i ons  resu l t i ng  f r om e ross

w ind  f i n i t e  l i ne  sou rces .  Edge  e f f ec t s  due  t o  i n t eg ra t i on

o f  f i n i t e  l i ne  sou rces  i s  cons ide red  so  t ha t  t he  a rea  Sou rce

mode l  p rov ides  a  be t t e r  p red ie to r  t han  v i r t ua l  po in t  sou rce

t ype  eompu ta t i ons .

4 -7



Recommended  se reen ing  techn iques  fo r  a i r  qua l i t y  assessmen ts

i n  comp lex  t e r ra i n  se t t i ngs  sueh  as  t he  Ka i se r  s i t e  (  F i g '  4 -7 )

i  nc  I ude  use  o f  t he  EPA VALLEY mode l  f o r  a i r  eoncen t ra t i on

est imates.  the VALLEY model  cou ld  not  be used for  th is  assessment

due  t o  t he  l a rge  spa t i a l  sea le  o f  t he  em iss ion  sou ree  con f i gu r -

a t i oo ,  t he  w ide  d i ve rs i t y  o f  sou rce  t ypes ,  and  t he  l a rge  number

o f  g round  l eve1  o r  nea r  g round  l eve l  sou re€S .  To  ove rcome

these  d i f f i cu l t i es ,  an  a l t e rna te  sc reen ing  mode l  PAL  (Po in t ,

A rea ,  L i ne )  was  se lec ted  f o r  use  as  f r om the  EPA UNAMAP se r i es

(  EPA ,  19  78 )  .

pa r t i cu l a te  em iss i on  sou rces  f o r  t he  Ka i se r  M ine  a re

d is t r ibuted over  a  reg ion o f  approx imate ly  two by seven k i lometers

and  a re  i n  t he  f o rm  o f  po iD t ,  a rea  '  and  l i ne  t ype  sou rees  '

pAL  exp l i c i t l y  hand les  each  o f  t hese  sou rce  t ypes  by  t echn iques

desc r i bed  be1ow.  PAL  1s  essen t i a l l y  a  f l a t  t e r ra i n  mode l i ng

techn ique ,  bu t  f o r  1ow  l eve1  sou rees ,  i t  ae tua l l y  p rov ides

more  conse rva t i ve  coneen t ra t i on  es t i .ma tes  t han  t he  VALLEY

mode l .  To  unde rs tand  t h i s ,  a  b r i e f  r ev i ew  o f  c r i  t i ca l  VALLEy

mode l  assump t i ons  i s  necessa ry .  VALLEY ca l cu la tes  24 -hou r

ave rage  a i r  po l l u t an t  eoneen t ra t i ons  by  &ssum ing  t ha t  t he

wors  t  case  concen  t ra t i ons  occu r  i f  a  p lume in  a  l ow  w ind  speed  '

s t ab le  a i r  f l ow  impae ts  t e r ra i n  f o r  6  o f  24  hou rs  '  I n  t he

rnode l  wh i ch  was  deve loped  p r ima r i l y  f o r  e l eva ted  po in t  sou rces  '

t h i s  i s  ca l cu la ted  by  assum ing  t ha t  i f  t he  l oca1  t e r ra i n  he igh t

i s  i n  excess  o f  i n i t i a l  p l ume  he igh t ,  t hen  t he  p l ume  w i l l

impac t  t he  t e r ra i n .  Impae t i on  appea rs  i n  t he  mode l  aS  a  ca l cu -

l a t i on  w i  t h  a  f l a t  t e r ra i n ,  sec to r  ave raged  Gauss ian  mode l

and  a  p l ume  he igh t  o f  10  rn .  PAL  ca l cu la t i ons  f  o r  t h i s  assessmen t

we  re  aL  I  made  w i  t h  sou ree  he igh  t s  o f  l ess  t han  10  m  '  t hus

p rov id i ng  equ j - va len t  impac t i on  es t i r na tes .  
'
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4 .2  Inpu t  D t ta

Emiss ion  es t ima tes  f o r  a l l  sou rces  ae t i ve  i n  t he  peak

p roduc t i on  yea r  we re  conve r ted  t o  f o rms  accep tab le  aS  mode l

i npu t s .  I n  add i t i oo ,  me teo ro log i ca l  cond i t i ons  t yp i ca l  o f

the VALLEY model  wors t  case ca leu la t ion were prepared.  S imula t ions

were  made  assu rn ing  s tab le  a tmosphe r i c  cond i t i ons  (F )  and  l i gh t

w ind  speed  (2  ms -1  )  f o r  a r l  w ind  d i r ec t i ons .  A  recep to r  g r i d

was  es tab l i shed  t o  p rov ide  coneen t ra t i on  es t ima tes  a t  one

k i l ome te r  i nc remen ts  i n  t he  m ine  v i e i n i t y  '

P rope r  p repa ra t i on  o f  em iss i on  sou rce

to  p roduc ing  conse rva t i ve  mode l  es t ima tes .

i npu t s  i s  essen t i a l

A  l i s t i ng  o f  mode l

o f  i npu t  P rePa ra t i oninpu t s  i s  P rov ided  i n  Append i x  B  '

and  assump t i cns  f o l l ow :

De ta i l s

1 )  ope ra t i ng  schedu le  Annua l  em iss i ons  g i ven  i n

sec t i on  3  we re  d i - s t r i bu ted  t o  p rov ide  an  aceu ra te  co r respondence

o f  e rn i  s s i ons  t o  ope  ra t i ng  schedu le .  Em iss ions  caused  by  w ind

e ros ion  we re  un i f o rm ly  d i s t r i bu ted  ove r  r he  yea r A l I  o the r

em iss ions  we re  d i s t r i bu ted  assum ing  ope ra t i ons  260  days  pe r

yea r  ove r  16  hou rs  pe r  day  t o  p rov ide  a  bes t  es t ima t i on  o f

da i l 5 r  em iss i ons .  Th i s  r a te  p rov ided  a  ve ry  eonse rva t i ve  concen -

t r a t i on  es t lma te  s i nce  s tab re ,  l ow  w ind  speed  cond i t i ons  t yp iea l

o f  wo rs t  case  me teo ro logy  mos t  11 l<e l y  occu r  a t  n i gh t  when

mine  ope ra t i ons  a re  a t  a  m in imum '

2 \  A rea  Sou rces T h e  o n l Y  a t ^ e a  s o u r c e  m o d e l e d  w a s

t he  b reake r  was te  re fuse  p i l e .  Th i s  Sou rce  waS  mode led  aS

a  g round  l eve r  sou rce  w i t h  *u . ' r age  e rn i ss i ons  made  up  o f  w ind

e ros ion  and  ope ta t i ona l  componen ts '
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L ine  Sou rces Fug i t i ve  em iss i ons  f o r  wo rke rs '

au tomob i l es  and  re l a ted  combus t i on  pa r t i  cu l a te  em i  ss i ons  we re

rep resen ted  by  s t r a i gh t  l i ne  o r  eu rved  l i ne  sou rces  w i t h  ze to

em iss ion  he igh t  and  no  i n i t i a l  m i x i ng  f r om veh i c l e  wakes .

3)

4 ) po in t  Sources  Po in t  sou rces  were  used  to  rep resen t

b reake r  em iss i ons  and  em iss ions  f r om coa l  p i  t €  S .  B reake r

em iss ions  we re  g i ven  an  i n i t i a l  he igh t  o f  10  I I I '  Coa l  p i l es

we re  LSSumed  to  be  g round  l eve l  po in t  sou rces  due  t o  t he i r

r e l a t i ve l y  sma l l  s i - ze  and  t he  po in t  na tu re  o f  l oad ing ,  un load ing ,

and  p i l e  ma in tenanee  ac t i v i t y  em iss i ons .  I n i t i a l  d i spe rs i on

pa rame  re r s  i n  t he  ve r t i ca l  and  c ross  w ind  d i r ee t i ons  we re

assumed  to  be  15  m  rep resen t i ng  a  conse rva t i ve  es t ima te  o f

t l r e  wake  zone  caused  by  t he  eoa l  p i l es .  Coa I  p i l e  d imens ions

a re  expec ted  t o  be  app rox ima te l y  60  m  i n  d i ame te r  and  1  5  m

h igh .

4 )  $ imu la  t i on  o f  24  Hou r  Ave rages Twen ty - fou r  hou r

ave rage  concen  t r a t i ons  we re  s imu la ted  by  ea l - cu la t i ng  sec to r

ave  rage  concen t ra t i ons  and  d i v i d i  ng  by  24  I  6  t o  r ep resen t  6

hou r  pe rs i s t ence  f o r  each  w ind  d i r ec t i on .  Mode l  i npu t s  l i s t ed

in  Append i x  B  a re  d i v i ded  by  4  and  mu l t i p t i ed  by  106  Vg le

to  p rov lde  d i rec t  and  conven ien t  rnode l  ou tpu t  as  z | -hou r  ave rage

pa r t i cu l a te  concen t  r a t i ons  i n  Vg l63 .

4 .3  Resu l t s

Worst  case par t icu la te  concent ra t ion es t imates were ca lcu la ted

fo r  t he  p roposed  m ine  ove r  t he  twen ty - f ou r  hou r  ave rag ing

pe r i od .  Resu l t s  shou ld  be  compared  t o  t he  f o l l ow ing  pa r t i cu l a te

concen t ra t i on  l im i t s :
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Coneen t ra t i on  (  Ugm-3 ;
24  h  Annua1

PSD C Iass  I I  I nc remen ts
Na t i ona l  Amb ien t  A i r  Qua l i t y  S tanda rds

S inee  the  p roposed  m ine  i s  i n  a  eomp lex  te r ra in  se t t i ng  (F ig '  4 - I )  '

r ep resen ta t i ve  me teo ro log i ca l  da ta  we re  no t  ava i l ab le  f o r

s imu la t i on  and  on l y  wo rs t  case  TSP  concen t ra t i ons  cou ld  be

ca l cu la ted .  Annua l  ave rage  concen t ra t i ons  we re  i n fe r red  f r om

these  sho r t  t e rm  a i r  eoncen t ra t i ons .

peak  24  hou r  ave rage  concen  t r a t i ons  w1 l t  occu r  when  t he

w ind  becomes  a l i gned  w i t h  ma jo r  p ro j ec t  sou rces  '  The  e f f ec t s

o f  t h i s  a l l gnmenr  a re  demons t ra ted  w i t h  mode l  r esu l t s  i n  eas t

o r  weF t  w inds  i n  F i gu res  4 -2  t o  4 -7  I n  eas te r l y  w inds  (  F i gu re

4 -Z ) ,  wo rs t  case  cond l t i ons  ( s tab i l i t y  6 ;  w ind  speed  2  * t - 1 )

resu l t  i n  eoncen t ra t j - ons  o f  g rea te r  t han  10  ugm-3  a t  app rox ima te l y

2  k i t ome te rs  wes t  o f  H ighway  6 ,  wh i l e  concen t ra t i ons  o f  g rea te r

t han  ZO i r gm-3  o . ccu r  on l y  w i t h i n  t he  immed ia te  v i c i n i t y  o f

t he  m ine .  A reas  o f  p red ie ted  concen t ra t j - ons  i n  excess  o f

3T  ugm-  3  a re  i nd iea ted  f o r  a reas  o f  app rox ima te l y  1  k i l ome te r

i n  l eng th  due  t o  ca l  eu la t i ons  e i  t he r  i n  o r  nea r  t he  coa l  p i l es  '

peaks  o f  t h i s  t ype  a re  t yp i ca l  o f  g round  l eve l  sou rces  s i nce

the  mode l s  p red ie t  concen t ra t i ons  app roach ing  t he  em iss lon

ra te  aS  d i s t ance  f r om the  Sou rce  de .e reases .

F igu re  4 -3  shows  a  s l i gh t l y  mo re  ex tens i ve  a rea  o f  concen -

t r a t i ons  i n  excess  o f  10  Ugm-3  w i  t h  wes te r l y  w inds  o f  2  ms -1

unde r  s tab le  cond i - t i ons .  S ince  t h i s  i s  a  t r l gn l y  un l i ke l y

cond i  t i on  i n  wes te r l y  w inds  (  i  .  e .  ,  l i gh t  w ind  speeds ;  uph i l I

s t ab le  a i r f  l ow )  due  t o  t he  Boo l<  c l i f  f  s  (  F i g  .  4 -1 )  ,  i t  i s  ' e xpec ted

tha t  ac tua l  max imum concen t ra t i ons  i - n  wes te r l y  w inds  may  occu r

i n  neu t ra l  f  l ows .  A i r  concen t  r a t i ons  f  o r  1ow  i v i nd  speed  neu t ra l

37
260

19
75
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cond i  t i ons  a re  g i ven  i n

concen t ra t i ons  a re  shown

when  s tab i l i t y  dee re&ses

dec reases  a re  i nd i ca ted

wi .  nds .

F i gu re  4 -4  and  4 -5 .  I n  t hese  f i gu res  '

t o  dec rease  sha rp lY  w i t h  d i s t ance

and /or  w ind speed increases.  Comparab le

i n  F igu re  4 - , 6  and  4 -7  i n  eas te r lY

The  twen ty - f ou r  hou r  ave rage  s imu la t i ons  sugges t  t ha t

ons i t e  TSP  concen t ra t i ons  w i l l  be  l ess  t han  t he  Na t i ona l  Amb ien t

A i  r  Qua  I  i  t y  S  t anda rd  wh i l e  concen t ra t i ons  o f  f  s i  t e  shou l  d

fa l I  be low  the  PSD C lass  I I  i n c remen ts .  S imu la ted  ons i t e

concen t ra t i ons  may  be  i n  excess  o f  gT  u  gm-3  bu t  t h i s  i s  t yp i ea l

o f  r ecep to r s  nea r  g round  l eve l  sou rce  bounda r i  e  s  '  I  n  gene ra  1

i t  i s  expec ted  t ha t  t he  p roposed  Ka i se r  m ine  w i l l  on l y  have

s ign i f i can t  impae ts  w i t h i n  a  f ew  k i l ome te rs  o f  i t s  componen t

sou rces .

An  nua  1  s  imu la  t i ons  we re  no t  pe r f o rmed  due  t o  t he  l ack

o f  r ep resen ta t i ve  me teo ro log i ca l  da ta .  Howeve r ,  wo rs t  ease

24  hou r  ave rage  coneen t ra t i ons  can  p rov ide  some  gu idance  i n

th i s  a rea ,  and  t he  EPA sugges t s  i n  i t s  VALLEY mode l  gu ide

tha t  f o r  an  i so la ted  sou rce  i n  VALLEY mode l  wors t  case  cond i t i ons ,

comp t i ance  w i t h  24 -hou r  s tanda rds  imp l i es  comp l i anee  w i t h

annua l  s t anc ia rds .  The  annua l  PSD C lass  I I  i n c remen t  i s  19  Ugm-3 .

\ { o r s t  case  z4 -hou r  eoneen t ra t i ons  es t ima ted  i n  exeess  o f  20

Ugm-3  neve r  ex tended  more  t han  3  km f r om ma jo r  m ine  em iss ions

sources.  The peak modeled 24 hour  eoneent ra t ion o f  approx imate ly

90  Ugm-3  was  es t ima ted  a t  a  r ecep to r  i n  t he  b reake r  was te

a rea  when  w inds  a l i gned  t h i s  sou rce  and  t he  su rge  coa l  p i l e .

Assuming  tha t  t he  annua l  f requency  o f  w ind  f rom any  one  d i ree t i on

i s  on  t he  o rde r  o f  10 -20% o f  t he  t ime ,  &D  es t ima te  o f  a  max imum

annua ]  ave rage  concen t ra t i ons  wou ld  be  a t  mos t  9 -18  Ugm-3

a t  t he  peak  recep to r .  I n  summary  ,  s i  nee  peak  z { -hou r  ave rage

concen t ra t i ons  we re  es t ima ted  t o  be  l ess  t han  2A  ugm-3  w i t h i n
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t h ree  k i l ome te rs  o f  t he  sou ree ,  t he  annua l  PSD i ne remen t  w i l l

be  p rese rved ,  W i  t h i n  t h ree  k i l ome te r  s  '

concen t ra t i on  o f  90  gm-3  w i t h i n  t he

sugges t s  t ha t  t he  annua l  PSD i nc remen

on  the  p ropos  ed  Ka  i  se  r  s  i  t e  .

t he  max imum Pred i c ted

max imum em i  ss i ons  a rea

t  w i I I  no t  be  exceeded
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APPENDIX A

The  em iss ions  ca leu la ted  f  o r  . ' t h i s  p ro j ec t  '  us i ng  t he

fac to r s  i n  Tab le  B -z  and  t he  con t ro l  e f f i c i enc ies  o f  r ab re

3 -3 ,  a re  de ta l ] ed  i n  t h i s  see t i on  '  Assump t i ons  used  i n  t he

ca l cu la t i ons  a re  a l so  desc r i bed .  D iag rams  o f  t he  p rocesses ,

em iss ion  Sou rces  and  con t ro l  me thods  o f  each  phase  a re  p rov ided

in  F igu res  3 -1  ,  3 -2  ,  and  3 -3 .

A .1  Phase  I  Uncon t ro l l ed  and  Con t ro l l ed  Emiss ions

A .1 .1  Gene ra to r :

Uncon t ro l l ed  Pa r t i cu l a tes  =  8 ' 6  T  / y r

Uncon t ro l l ed  CO =26 'L  T /Y r

Uncon t ro l l ed  HC =  9 ' 7  T /Y r

uncon t ro l l ed  sox  =  8 ' o  T / y r

Uncon t ro l l ed  NOx  =  TZL  T /Y r

No  con t ro l  measu res .

I t  i s  es t ima ted  t ha t  no  more  t han  L5% ( I 8 ' 2  T / y r )  o f

t he  NOx  em iss ions  w i l l  be  i n  t he  f o rm  o f  Noz ,

A .L . z  convey ing  coa l  f  r om m j -ne  t o  p i l e :  (  37 ,600  T

th roughPu t  )  .

Uncon t ro l l ed  Pa r t i cu l a tes  =  3 ' 8  T / y r

Con r ro l  measu re  :  f u l  l y  cove red  conveyo r  (  100% e f f i c i ency  )  '

Con t ro l l ed  Pa r t i cu l a tes  =  O  T /Y r

A -1



A.1 .3 Load ing  p i l e  f rom conveyor:  (37 ,600 T throughPut)

Uncon t ro l l ed  Pa r t i cu l a tes =  . 4  T /V r .

chu te  (7  5% e f  f  i  c i ency  )Con t ro l  measu re :  t e l eseop ing

Con  t r o l  l ed  Pa r  t i cu l a  t es  =  O .  1 T ly r .

(37 ,600  T  P i le )A.1 .4 Coa l  p i l e  w ind  e ros j -on :

Uncon t ro l l ed  Pa r t i cu l a tes  =  1 .1  T  l y r

No  eon t ro l  meaSureS  a re  assumed  a l t hough  some  compae t i ng

and  wa  t e r i  ng  w i  1  I  t ake  P lace  .

A .1 .5  Veh i cu la r  t r a f  f  i c  t o  ma in ta i n  p i l e :  ( 37 ,600  T

th roughpu t  )  .

Uncon t ro l l ed  Pa r t i cu l a tes  =  1 .3  T / y r

I n  t h i s  ease ,  t he  con t ro l  neasu re

w i t h  t he  conveyo r .  The  p i l e  w i l l  no t

t h i  s  phase  (  80% e f  f  i c i encY  )  .

Con t ro l l ed  Pa r t i eu la tes  =  O .3  T  / y r

i s  t o  l oad  t he  P i l e

be  un loaded  du r i ng

A s s u , n e d  t o  b e  n e g l i g i b l eA.1 .6  Veh ieu la r  em iss i ons :

because  o f  sma l l  wo rk  f o r ce .
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A.Z  pbase  I I  Uncon t ro l l ed  and  Con t ro l l ed  Em iss ions

A .2 .L Loadou t  o f  t empo ra ry  coa l  p i l e :  ( 37 ,600  T )

Uncon t ro l l ed  Pa r t i cu l a tes  =  O .6  T / y t  ( 1s t  yea r )

No  con t ro l  measu res .

A .2 .2  Convey ing  f rom tempora ry  coa l  p i l e  t o  m ine :

(37  , 600  T  t h roughpu t  )  .

Uncon t ro l l ed  Pa r t i eu la tes  = 3 .8  l /Y r  ( l s t  Yea r )

Con t ro l  measure :  pa r t i a l l y  eove red  conveyo r  ( I 0o% e f f i c i ency )

Con t ro l l ed  Pa r t i cu l a tes  = 0 T /y r  ( I s t  Year )

A.2 .3  Convey ing  f r om m ine  t o  p i l e :  (  l s t

t h roughpu t ,  max  yea r  =  787 ,600  T  t h roughpu t )

yea r  =  108 ,100 T

Uncon t ro l l ed

Uncon t ro l  l ed

Con t ro l  measu re :

Par  t  i  cu la  te  s

Pa r t i cu l a tes

10.8  T /Yr  (1s t  Year )

?8 .8  T /Yr  (max .Year )

f u l  I y  cove red  conveyo r  (  100% e f f  i e i ency  )

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

Uncon t ro l l ed  Pa r t i cu l a tes

Uncon t ro l l ed  Pa r t i eu la tes

(1s t  yea r )

(max  yea r  )

yea r  =  108 ,  100  T

(1s t  Yea r )

(max  yea r  )

o
0

T  / Y t

T /Yr

1 .1  T lY t

7 .9  T /Y r

L .2 .4  Load ing  b reake r  su rge  p i l e :  (  1s t

t h roughpu t  ,  max  yea r  =  787 ,600  T  t h roughpu t  )
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Con t ro l  measu re : s tack ing  s i l o

Con t ro l l ed  Pa r t i cu l a tes

Con  t r o l  l ed  Pa r t  i  cu l a  t es

Uncon t ro l  l ed  Pa r t  i cu l a  t es

Uncon t ro l l ed  Pa r t i cu l a tes

(75% e f f i c iencY)

0 .3  T lYr  ( I s t  Year )

2 .O T lY t  (max  Year )

3 .0  T /Y r  ( l s t  Yea r )

2L .5  T  /Y t  (max  Yea r  )

t o  ma in ta i n  P i l e :  (  1s t  Yea r  =

787  , 600  T  t h roughPu t  )

A .Z .S  W ind  e ros ion  a t  b reake r  p i l e :  ( I s t  yea r  =  108 ,100  T

th roughpu t  ,  max  yea r  =  787 ,600  T  t h roughpu t  )

o

No con t ro l  measu res

A .2 .6  Veh ieu la r  t r a f f i c

108 ,100  T  t h roughPu t ,  max  Yea r  =

Uncon t ro l  I ed

Uncon t ro l  1ed

Con t ro l  measu re :

(80% e f f i e i encY)

Uncon t ro l  l ed

Uneon t ro l l ed

Con  t r o l  measu re  :

Pa r t i cu l a tes

Pa r t i eu la tes

3 .6  T  /Y r

25  . 6  T  lY r

f o r  I oad i  ng

(1s t  Yea r )

(max  Yea r  )

and  un  l oad i  nguse  conveyo rs

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

A .7  T /Y r  ( l s t  Yea r )

5 .1  T  /  Y r  (max  Yea r  )

10 .8  T /Y r  ( 1s t  Yea r )

?8 .8  T  /Y r  (max  Yea r  )

A .2 .7  Convey ing  f  r om b reake r  p i l e  t o  b reake r :  (  I s  t

yea r  =  108  ,  100  T  t f : r oughpu t  ,  max  yea r  =  787  ,600  T  th roughpu t  )

Pa r t i cu l a tes

Pa r t i eu la tes

f  u l I y  co \ re red  conveyo rs  (  I 00% e f  f  i e i ency  )

t
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Con t ro l l ed  Pa r t i eu la tes

Con t ro l l ed  Pa r t i eu la tes

T/y r  ( I s t  Year )

T  /  y r  (max Year  )

o
o

A.2 .8

throughPtr t  ,

Load  ou t  o f  b reake r  p i l e :  ( 1s t  yea r  =  108 '100  T

max  yea r  =  787 ,600  T  t h roughpu t )

Uncon t ro l l ed  Pa r t i cu l a tes

Uncon t ro l  l ed  Pa r t i cu l a tes

Con t ro l  measu re :  g rav i tY  f eed

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

A .2 .9

max  yea r

1 .3  T /Y r  ( l s t  Yea r )

9 .8  T  /Y r  (max  Yea r  )

(8O% e f  f  i c iencY )

O.3  T lYr  ( I s t  Year )

2  .O  T  lV r  (  max  Year  )

Breaker  emiss ioBs:  ( ls t  year  =  108,100 T throughput '

=  7  87  ,  600  T  th roughPu t  )

Uncon t ro l l ed  Pa r t i cu l a tes

Uncon t ro l l ed  Pa r t i cu l a tes

Con t ro l  measu re :  baghouse  (99% e f f i c i encY)

O .O l  T /Y r  ( I s t  Yea r )

0 .  08  T  /Y t  (max  Yea r  )

1.1  T /Yr

7 .9  T /Yr

( 1s t  Yea r )

(max  Yea r  )

Con t ro l t ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

A .2 .10  T ruck  l oad ing  and  un load ing

(1s t  Yea r  =  10 ,810  T  t h roughpu t '  max

th roughPu t  )

o f  b reake r  was te :

yea r  =  78 ,760  T

4 .4  T  lY r  (  1s t  Yea r  )

3 l  . 4  T  lY t  (max  Yea r  )

( 80% e f f i c i ency )  and  damP

Uncon  t r o l  I ed

U  ncon  t r o l  l ed

Con t ro l  measu re :

Pa r t i eu la tes

Pa r t i eu la tes

g rav i  tY  f eed
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mate r i a l  ( 5% e f  f i c i ency  )

Con t ro l l ed  Pa r t i cu l a tes  :

Con t ro t l ed  Pa r t i eu la tes  :

O .7  T  /Y r  (  l s t  Yea r  )

4 .7  T  /Y r  (max  Yea r  )

A .2 .11  B reake r  was te  p i l e  e ros ion :  (  l s t  yea r  =  10  '  810

o f  was te ,  l as t  yea r  =  177 ,843  T  o f  was te  )

r)

Uncon t ro l  l ed

Uncon t ro l l ed

Con t ro l  measu re :

Pa r t i cu l a tes

Pa r t i cu l a tes

O .2  T /Y  (1s t  Yea r )

4 .8  T  /Y r  (max  Yea r  )

compac t  and  revege  t a te  (  60% e f  f  i c i eney  )

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a  t es

0.1  T lYr  (1s t  Year )

1 .9  T  lY r  (max  Year  )

O.4  T lY t

2 .6  T  lY r  ( I as t  Yea r )

A .2 .L2  Veh i cu la r

(1s t  Yea r  =  10 ,810  T

Uncon t ro l l ed

Uncon t ro l  I ed

Con t ro l  measu re :

and  compae t i ng  t he

t ra f f i c  t o  ma in ta i n  was te  P i I e :

was te ,  l as t  Yea r  =  ?8  ,  ?60  T  o f  was te  )

Pa r t i cu l a tes

Pa r t i eu la tes

veh i cu la r  ac t i v i  t 5 r  I im i t ed  t o  sp read ing

ma te r i a l  ( 60% e f f i c i encY  )  '

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

A .2 .  13 ConveYi  ng

th roughPu t ,  max  Yea r

Uncon t ro l l ed  Pa r t i cu l a tes

Uncon t ro l l ed  Pa r t i cu l a tes

A .2  T  /Y t  (  1s t  Yea r  )

1 .0  T lY r  ( l as t  Yea r )

t ruck  l oad  ou t  (  l s t  Yea r  =  108  '  100

787 ,  600  T  t n roughPu t  )

10 .8  T lY r  ( l s t lYea r )

?8  . 8  T  I  Y t  (max  Yea r  )

T
to
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Con t ro l  measu re :  f u l lY  cove red conveyo r  (  100% e f f  i c  i ency  )

Con t ro l l ed  Pa r t i eu la tes

Con t ro l l ed  Pa r t i cu l a tes

O  T /V r  ( l s t  Yea r )

0  T /Y t  (max  Yea r )

=  108 ,100  T  t h roughPu t ,A .2 .  L4  Load ing

max  yea r  =  787 ,600

t rucks  (  l s t  Yea r

T  th roughpu t  )

Uneon t ro l  I ed

Uncon t ro l  I ed

Pa r t i cu l a tes

Pa r t i cu l a tes

g rav i  t y  f e  ed

2L .6  T /Y r  ( l s t  Yea r )

L57  . 5  T  /Y r  (max  Yea r  )

and  b i  ns  ( 9A% e f  f  i c i encY  )Con t ro l  measu re :

Con t ro l l ed  Pa r t i cu l a tes

Con t ro l l ed  Pa r t i cu l a tes

Uncon t ro l l ed  Pa r t i cu l a tes

Paved  Road  Pa r t i eu la tes  =

Con t ro l l ed  Pa r t i eu la tes

Paved  Road  Pa r t i cu l a tes

A .2 .  16  L i gh t  du tY  veb i c l e

Assumes  f i r s t  8  mon ths  a re

2 .2  T  / y r  (  I s  t  Yea r  )

15 .8  T  /  Y r  (max  Yea r  )

22O.2  T  /Y r  (  l s t  Yea r  )

4 .2  T  /Y r  (  max  Yea r  )

LLO.2  T /Y t  ( 1s t  Yea r )

4 .2  T  lY r  (  max  Yea r  )

a.2 .  15 Fug i t i ve  dus t  f rom hau l  t rueks :

Hau l  i s  10  m i l es  ( r ound  t r i p )  t o  h i ghway .  F i r s t

8  mon ths  a re  on  g rave l  r oad .  Max  yea r  i s  on  paved

road  (27  O25  VMT/Y r  )  .

Con t ro l  measu re :  chem lca l  s t ab i l Lze r  on  g rave l  ( 50%

e f f i c i ency  )  no  add i t i ona l  con t ro l  measu res  on  paved  su r f&c€ '

f ug i t i ve  dus t

on  g rave  1  road

emiss ions :

Max  yea r
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i s  on  paved  road .  ( 117 ,000  VMT/Y r )

Uncon t ro l  l ed  Pa r t  i eu la  t es  =

Paved  Road  Pa r t i cu l a tes  - -
2LL .8  T /Y r  ( l s t  Yea r )

1  .  1  T  /Y t  (max  Yea r  )

Con t ro l  measu re :  chem ica l

e f f i e i eneY)

Con t ro l ] ed  Pa r t i cu l - a tes

Paved  Road  Pa r t i eu la tes

s tab i l Lze r  on  g rave l  r oad  (5O%

106 .0  T /Y r  ( l s t  Yea r )

1 .1  T /Y t  (max  Yea r )

A .2  .  L7 Hau I  veh i c l e  em iss i ons :

Ten  m i l e  hau l  ( r ound  t r i p ) .  Du r i ng  f i r s t  yea r '  8

mon ths  a re  on  unpaved  road  a t  3b  mph .  Re rna in , ce r  i  s  a - v  55  mph '

i l { ax  yea r  em iss i ons  a re  a t  55  mph '

No  con t ro l  measu res

A .2 .18  L i gh t  du tY  veh i c l e

i n  f i r s t  Yea r ,  90  ca rs /daY  i n

emiss ions:  (assu l 'nes

max  .  Y€a r  )

Uneon t ro l  I ed

Uncon t ro l l ed

Uneon t ro l l ed

Uncon t ro l  l ed

Uncon t ro l  I ed

Uncon t ro l  l ed

Uncon t ro l l ed

Uneon t ro l l ed

Uncon t ro l  1ed

Uncon t ro l  l ed

Pa r t i cu l a tes  =

sox =

CO=

HC=

NOx =

Pa r t i eu la tes  =

So* =

CO=

HC=

NOx =

0.04  T  lY r

0 .08  T  /Yr

0 .4  T /Yr

0 ,04  T  lY r

O.2  T /Yr

2 .8

6 .1

22 .4

2 .4

20 .4

T /Yr
T  /Yr

T  lY r
T  /Yr

T  / Y t

( 1s t  Yea r )

( I s t  Yea r )

(1s t  Yea r )

(1s t  Yea r )

(1s t  Yea r )

(max  Yea r )

(max  Yea r  )

(max  Yea r  )

(max  Yea r )

(max  Yea r  )

A -8

45  ca rs /daY



Uneon t ro l  l ed

Uncon t ro l  l ed

Uncon t ro l  l ed

Uncon t ro l  1ed

Uneon t ro l  l ed

Uncon t ro l  1ed

Uncon t ro l l ed

Uncon t ro l  l ed

Uncon t ro l  l ed

Uncon t ro l  I ed

Pa r t i eu la tes

Sox =

CO=

HC=

Nox  =

Pa r t i cu l a tes

Sox =

CO=

HC=

Nox =

0 .003  (  I s t  Yea r  )

0 .001  (1s t  Yea r )

O .  13  (  l s t  Yea r  )

0 .01  (  l s  t  Yea r  )

0 .004  (  l s t  Yea r  )

O .09  (max  Yea r  )

O .03  (max  Yea r )

03 .37  (max  Yea r )

O .23  (max  Yea r )

A .LZ  (max  Yea r  )

o
A.3  Phase  I I I  Uncon t ro l l ed  and  Con t ro l l ed  Emiss ions

A .3 .  1  ConveY ing

th roughpu t  )  .

f  rom mine to  breaker  p i le  :  (  2  ,L44 '  400 T

Uncon t ro l l ed  Pa r t i cu l a tes  =  2L4 '4  T  / y r

con t ro l  measu re :  f u r r y  eove red  conveyo rs  ( 100% e f f i c i en t  )  '

Con t ro l l ed  Pa r t i eu la tes  =  O  T /Y r

A .3 .2  Load ing  b reake r  su rge  p i l e :  ( 2 ,L44 ,4OO T  t h roughpu t )  '

Uncon t ro l l ed  Pa r t i cu l a tes  =  2L ' 4  T / y r

Con t ro l  measu re :  s t ack ing  s i l o  Q5% e f  f  i c i eney  )  '

Con t ro l l ed  Pa r t i cu l a tes  =  5 ' 4  T / y t

A .3 .3  l f i nd  e ros ion  a t  b reake r  p i l e : ( 2  , L44  , 4OA T  t h rough -

pu t ) .
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Uncon t ro l l ed  Pa r t i eu la tes  =  57  ' 8  T / y r

No  con t ro l  measu res

A .  3  . 4  Veh i cu la r t r a f f i c  t o  ma in ta i n  P i I e :

Uncon t ro l l ed  Pa r t i cu l a tes  =  69  ' 7  T  / y t

Con t ro l  measu re :  use  conveyo rs  f o r  r oad ing  and  un load ing

(8O% e f f i c i ency  )

Con t ro l l ed  Pa r t i eu la tes  =  13 ' 9  ' I l y t

A .3 .SConvey ing f rombreake rp i l e t ob reake r :

th roug i rPu t  )  .

( 2  , L44  , 4OA T

Uncon t ro l l ed  Pa r t i cu l a tes  =  2L4 '4  T / y t

con t ro l  measu re :  f u l l y  eove red  conveyo rs  (  100% e f f i c i ency  )

Con t ro l l ed  Pa r t i cu l a tes  =  O  T /Y r

A .3 .6  Load  ou t  o f  b reake r  p i l e  ( 2  ,  L44  , 4OO T  t h roughpu t  )

Uncon t ro l  I ed

Con t ro l  measu re :

Pa r t i cu l a te  =  26 .8  T /Y r

g rav i tY  f eed  (80% e f f i c i en t )

o

Con t ro l l ed  Pa r t i cu l a tes  =  5 ' 4  T l y t

A .g .7  B reake r  em iss i ons :  ( 2  , ! 44 ,4O0  T  t n roughpu t  )  '

Uncon t ro l l ed  Pa r t i eu la tes  =

A -  10
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Con t ro l  measu re :  baghouse  (99% e f f i c i ency  )  '

Con t ro l l ed  Pa r t i cu l a tes  = O.2  T  lY t

A.3 .8  T ruck  l oad ing  and

(2L4 ,44O T  t h roughPu t )

un load ing  o f  b reake r  was te :

Uncon t ro l I ed  Pa r t i cu l a tes  =  85 ' 8  T / y r

Con t ro l  measu re :  g tav i tY  f eed

ma te r i a l  ( 5% e f f i c i eneY) .

(  80% e f  f  i e i encY  )  '  damP

Con t ro l t ed  Pa r t i cu l a tes  =  L2 ' 9 T /Yr

(613 ,7L4A.  3  . 9  B reake r  was te  P i l e  e ros ion : T  o f  was te )

Uncon t ro l l ed Pa r t i cu l a tes  =  16 .5  T /Y r

Con t ro l  measu re :  compac t  and  revege ta te  r cA% e f  f  i c i ency  )

Con t ro l t ed  Pa r t i cu l a tes  =  6 ' 6  T / y r

A .  3 .10  Veh i cu la r

t n roughPu t ) .

t raf  f ie to rnaintain waste pi le:  (2L4'44O

Uncon t ro l  l ed  Pa r t i cu l a  t es  =  7  'O  T  /  y t

t o  sp read i  ng
Con t ro l  measu re :  veh i cu la r

and  eompac t i ng  t he  ma te r i a l

a c t i v i t Y  l i m i t e d

( 6 0 %  e f  f  i c i e n c Y  )

Con t ro l l ed  Pa r t i eu la tes  =  2 ' 8  T  / y r

A .3 .  11  Convey ing  f  r om b reake r  t o  r a i l  l oop :  ( 2  ' L44  '  400  T

th roughPu t  )  .
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Uncon t ro l  l ed

Con t ro l  measu re :

Pa r t i eu la tes  =  2L4 .4  T /Y t

f u l l y  eove red  conveyo rs  ( 100% e f f i c i ency )

Con t ro l l ed  Pa r t i cu l a tes  =  O  T /Y r

A.  3  .L2 Load ing  ra i l r oad  p i l e :  ( 2  , L44 ,4AO T  t h roughpu t ) .

uncon t ro l l ed  Pa r t i cu l a tes  =  2L .4  T  / y r

Con t ro l  measu re :  s t aek ing  s i l o  ( 757 "  e f f i c i ency  )

Con t ro l l ed  Pa r t i cu l a tes  =  5 .4  T  l y t

A .3 .13  Load ing  t r a i ns :  ( 2 ,L44 ,400  T  t h roughpu t )

Uncon t ro l l ed  Pa r t i eu la tes  =  428 '9  T / y t

Con t ro l  measu re :  l oad lng

(9O% e f f i c i encY)

i n  t unne l  us i ng  g rav i tY  f eed

Con t ro l - l ed  Pa r t i eu la tes  =  42 .9  T  /V r

A .3 .L4 Ra i l  p i l e  w ind e ros ion :  ( 2 ,L44 ,4O0  T  t h roughPu t )

Uncon t ro l l ed  Pa r t i cu l a tes  =  57 .8  T / y r

No  con t ro l  measu res

A .3 .15 Veh icu la r  t ra f  f  i c  t o  ma in ta in  p i l e  :  (  2  , , 144 ,  400  T

th roughpu t  )  .

Uncon t ro l l ed  Pa r t i cu l a tes  =  69 .7  T / y r
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Con t ro l  measu re :  conveyo r  and  g rav i t y  f eed  used  f o r  l oad ing

and  un load ing ,  and  veh i c l es  f o r  p i l e  ma in tenance  on l y

(80% e f f i c i encY) .

Con t ro l l ed  Pa r t i eu la tes  =  13 .9  T / y r

A .  3 .  16 Emiss ions  f r om Paved  road : Assumes  t r a f f i c

i s  l i gh t  du t y  veh i c l es  (629 ,2OO VMT / y r )

Uncon t ro l l ed  Pa r t i cu l a tes  =

No  con t ro l  measu res

3.0  T /Yr

A.3 .17  i gh t  du t y  veh i c l e  em iss i ons :

veh i c l es  pe r  day .

Assumes  242

Uncon t ro l  l ed  Pa r t i cu l a tes  =

Uncon t ro ' l l ed  C0  =

Uncon t ro l  l ed  HC =

Uncon t ro l l ed  SO*  =

Uncon t ro l  l ed  NOx  =

No  con t ro l  measu res

O.2  T /Yr

9 .1  T  lY r
0 .6  T /Yr

O.1  T /Y t

0 .3  T lYr
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APPENDIX B

IIODEL INPUTS AND RESULTS

Mode l  i npu t s  a re  summar i zed  i n  a  PAL  mode l  l i s t i nBs '

Em iss ion  ra tes  we re  d j . v i d i ed  by  f ou r  and  mu l t i p l i ed  by  10 -6  v  g /g

to  p rov ide  resu l tS  i n  Ugm-3  f o r  s i x  hou rs  pe rs i s t ence  i n  a

24  hou r  pe r i od  .  Resu l  t s  a re  p rov ided  f o r  t he  mos  t  s  i gn  1  f  i  can  t

r ecep to r s  s imu la ted  i n  t he  w ind  d i l ec t i ons  o f  0o ,  90o  '  180o  '

and  2700 ,  o the r  r ecep to r s  and  w ind  d i r ec t i ons  have  been  exc luded

to  reduce  t he  repo r t  s i ze  bu t  a re  ava i l ab le  t o  t he  s ta te  on

reques t

An  examp l  e  o f  a  PAL  i npu t  f  i l e  i s  g i ven  on  page  R -2  '

Pages  B -3  t h rough  B -11  a re  ou tpu t  f i l e s  f o r  t he  w ind  d i r ec t i ons

resu l t i ng  i n  max imum impac t .  The  ou tpu t  us i ng  90o  w inds  i s

p resen ted  i n  pages  B -3  th rough  8 -6 ,  and  the  rema inde r  o f  Append ix  B

s  hows  t he  ou  tPu  t  f o  r  27  Oo  w i  nds  '
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12.1 Scope

This chapter  covers the requirements speci f ied by UMC 784.20,  Subsidence

Contt 'o l  Plan and UMC 784.1g,  Underground Development Waste.

There are no bui ld ings or  s t ructures in the permit  area that  could be

af fected by any subsidence which may occur.  However,  the mine p lan has

been designed to protect  the L i t t le  Park Wash.  l , { i th ' in  the barr ier  pro-

tec t ing  the  wash ,  ho  p i l l a r  ex t rac t ion  w i l l  occur  (p ta te  I I I -2 ) .

M'ini ng duri ng the f i  rst S-year pernri  t  term wi I  I  range from depths of 100

fee t  to  825 fee t .  Dur ing  th is  t ime en t r ies  w i l l  be  dr iven  to  deve lop  the

n ine .  Fu l l  ex t rac t ion  room and  p i l l a r  m in ing  w i t l  a l so  occur .

A f te r  the  f i rs t  permi t  te rmo re t rea t  longwal l  m in ing  w i l l  account  fo r

approximate ' ly  70 percent  of  the product ion.

The rotary breaker refuse p i le  is  the only ear then st ructure proposed

dur ing  the  in i t ia l  permi t  te rm.

X I I  ?



12.? Methodol ogy

This underground mine design is  based on over 30 years of  successfu l  coal

min ing  exper ience in  Utah .  The opera t iona l  p lans  such as  roo f  con t ro l

and venti lat ion have been submitted to MSHA who enfonce safety and health

regu la t ions  in  coa l  m ines .

The barriers to protect the Lit t le Park l^lash were designed according to

the  Sta te  o f  Pennsy lvan ia  Coa l  Min ing  Regu la t ions .  A t  th is  t ime there

are  no  Sta te  o f  Utah  or  federa l  regu la t ions  address ing  th is  s i tua t ion .

F igure  XI I - l  shows the  re la t ionsh ip  be tween cover  depth  and the  s ize  o f

the  bar r ie r .
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I  2 .  3 U$erground Mi ne Des i  gn

The  mine  layou t  i s  shown on  P la te  I I I -4 .  The  des ign  i s  d iscussed  in

Chapte r  I I I  and  the  fo l low ing  sec t ion .

. |2 .3 . . |  
Geotechn ica l  Tes ts  _and Ana lys i  s

Geotechnical tests have been performed on some roof rock. The

resu l ts  o f  these; tes ts  were  used fo r  roo f  span and p ' i1 la r  des ign .

12 .3 .2  goa l  P i l  l a r  Des ign

The s lope bo t tom wi l ' l  be  deve loped by  cont inuous  miners .

Dur ing the f i rs t  permit  term three to seven entry developments wi l l  be

developed on'50- . |00 foot  centers wi th crosscuts every 75 to 
. |10 

feet .

Bar r ie r  p i l ]a rs  300  fee t  w ide  w i l l  be  le f t  on  bo th  s ides  o f  the  ma ins

to  p ro tec t  the  en t r ies .

Longwal l  ga tes  and c rosscuts  w i l l  a lso  be  deve loped dur ing  the  f i rs t

permit  term. These wi l l  be dr iven 20 feet  w' ide on 50 or  60 foot  centers

wi th crosscuts every 
. |00 

feet .

Fu l l  ex t rac t ion  room and p i1 la r  min ing  w i l l  be  done on  the  40  foo t  by

B0 foo t  cen ters .  A  min imum of  80  percent  o f  these p i l la rs  w i l l  be  re -

moved,  i f  poss ib le ,  y ie ld ing  an  approx imate  recovery  o f  75  percent .

P Ia te  I I I - . |9  shows typ ica l

A  bar r ie r  where  on ly  f i rs t

L i t t l e  Park  Wash .  l ' 1 in ing

60 foot by B0 foot centers

d i  scussed i  n  Sec t i  on  12 .2 .

con t inuous  miner  and  longwa l1  pane ls .

m ' in ing  w i l l  occur  i s  p rov ided to  p ro tec t  the

under the barr ier  wi ]  I  be rooms dr iven on the

(P la te  I I I -4 ) .  The  s ize  o f  the  bamier  was
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12.3  Con t .

Baruiers wi l l  be provided to protect  the outcrop and property boundary

except  where entr ies dayl ight .  To comply wi th the Utah State Laws and

Regu la t ions  and 30  CFR 211,  min ing  w i l l  no t  occur  w i th in  50  fee t  o f  any

outs ide boundary of  the leased lands except  where reserves may otherwise

be lost .  Af ter  th is  f i rs t  pernr i t  term, f f i in ing is  pro iected 150 feet  out-

s ide of  the western lease boundary for  approximately 600 feet  in  Sect ion

I  o  T17S,  R l4E (P la te  I I I -3 ) .  The  lease  in  th i s  a rea  w i l l  be  app ' l  j ed  fo r .

I  2 .3 .3  Roo f  Span  Des ign

Mjne open ings  w i l l  be  suppor ted  as  spec i f ied  jn  the  roo f  con t ro l

p lan  submi t ted  to  MSHA.

Roof span pi ' l  1ar  recovery is  a funct ion of  the roof  condi t ions and may

be I  ess than 20 feet  as necessary.
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o 12,4 Surface Subsidence Ef fects of  Min ing

Subs idence  occur ing  as  a  resu l t  o f  fu l l  ex t rac t ion  m in ing ' i s  expec ted  and

is  necessary  fo r  sa fe  min ing  to  occur .  Fu ' l  1  ex t rac t ion  w i l ' l  be  I  im i ted  to

areas away f rom the coal  outcrops,  property boundar ies and the L i t t le  Park

[^Jash.

12 .4 .1  Subs idence l ' l echan isms

The subs idence a t  the  sur face  is  a  func t ion  o f  the  th ickness  o f

the coal  seam extracted and the depth of  cover.  In deeper cover,  less sub-

s idence is  to be expected due to the swel  I  of  caved mater ia l .  Cover depths

dur ing the f i rs t  perm' i t  terrn wi l l  range f rom 100 feet  to approximately 825

fee t  w i th  a  seam o f  5  to  7  fee t  o f  coa l .

The rocks over lay ing the coal  seam are sandstones and mudstones wi th some

th in  bands o f  coa l .  Due to  the  s t rength  o f  the  overburden,  fu l l  seam

heigh t  subs idence can be  expec ted  in  a reas  o f  sha l low cover  bu t  subs idence

wi l l  decrease as  cover  depth  inc reases .

The cont ' inuous  miner  pane ls  have been

con t ro l led  cav ing .  I t  i s  expec ted  in

equ i l i b r ium cond i t i on .  A t  th i s  t ime ,

f rom subs idence is  expec ted .

designed and sequenced to provide

t ime the caved area wi l l  reach an

no add i t iona l  sur face  d is tu rbance

Af te r  the  f i rs t  permi t  te rm,  longwal l  m in ing  is  p lanned.  The depth  o f

cover over the proposed longwal l  panels for  the projected l i fe  of  the mine

ranges f rom 400 feet  to 3,000 feet  and the coal  seam th ickness ranges f rom

6r,  feet  to 13rz feet .  In 1ongwal1 mining the coal  seam is removed as the

face advances,  and the immediate roof  sags away f rom the st ronger,  h igh

strata.  Cav' ing occurs as the face cont inues to advance.

X I I  7



12.4  Cont .

The caved mater ia l  f i l ls  the area where the coal  was removed.  Most

of  the roof  pressure must  be taken by the sol  id  coal  face and the gob.

12.4  .2 Projected Subsidence Ef fects

There are no ant ic ipated major  ef fects due to subs' idence dur ing

the permit  term.

12 .4 .3  Subs idence  Cont ro l  and  Mi t iga t ion

No sur face  s tnuc tu res ,  power l ines ,  p ipe l ines  o r  o i l  and  gas  we l l s

occur wi th in the area to be mined dur ing the f i rs t  permit  term. There-

fore,  ro methods are needed for  the mi t igat ion of  ef fects due to subsi-

dence .

Subs idence w i l l  be  cont ro l led  and mon i to red  a t  the  L i t t le  Park  Wash.

1? .  4 .4

A v isua l  survey  w i l l  be  conducted

underground mine work ings  to  loca te

f i ssures  o r  po tho les .

on a year ly  basis over the pro-

and descr ibe  any  tens ionj  ected

crac ks  ,

Subs idence  w i l l  be  mon l to red  a long  the  L i t t te  Park  [ ' l ash .  Th is  subs idence

moni to r ing  program wi l l  be  es tab l i shed to  p rov ide  in fo rmat ion  fo r  the

determinat ion  o f  the  ang le  o f  d raw,  the  amount  o f  subs idence and the  loca-

t ion  o f  the  subs idence .  A  subs idence  de tec to r  g r id  w i I I  be  es tab l i shed

on the sur face for  the panels which may have an ef fect  on these areas one

year  p r io r  to  m ' in ing .  The gr ids  w i l l  cons is t  o f  th ree  s ta t ions  per  pane l  .

The geometry of  the gr ids may be adjusted as mining progresses in order

to obta in a more accurate assessment of  any subsidence ef fects.
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o" 12.4  Con t .

A map wi l l  be provided to the regulatory author i ty  showing the ver t ica l

and hor izon ta l  loca t ion  o f  the  survey  po in ts .  Mon i to r ing  a t  these sur -

vey  po in ts  w i l l  occur  every  s ix  months  or  un t i l  subs tdence is  comple te .

The regu' l  atory authori ty wi I  1 be provi ded wi th thi s i  nformati on.

'
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12.5  Stab i l i t y  o f  Ear then St ruc tures

The proposed rotary breaker refuse p i ' l  e  is  shown in p ' lan v iew on

P la tes  I I I - l  and  I I I -2 .  I t  w i l l  cons is t  p r imar i l y  o f  f ragments  o f  sha le ,

sands tone and s i l t s tone.  I t  w i l l  be  a  non impound ing  mound on  an  inc l ined

surface.  Cross sect ions for  the proposed refuse p i ' le  are shown on Plate

I I I - IO .

Th is  re fuse  p i ' le  i s  des igned and w i l l  be  main ta ined in  accondance w i th

30 CFR 77 and UMC 817.71  817.74 .
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Sta te  o f  Pennsy ' l van ia ,  Depar tment  o f  Env i ronmenta l  Resources  o  D iv is ion  o f
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1 4. 1 Scope

In put t ing together the permit  appl icat ' ion for  the South Lease Coal  Property,

the pr imary consul tat ion and coordinat ion has been wi th the Utah Div is ion

of  0 i l ,  Gas  and Min ing  and the  U.  S .  Bureau o f  Land Management .

Add i t iona l l y ,  consu l  ta t ion

County agencies to develop

been made wi th var ious Federal ,  State and

necessary informat ion.

has

the

Private consultants and one State consult ing service have been engaged to

he lp  w i th  f i e ld  s tud ies ,wr i te -ups  and  des igns  in  d isc ip l ines  where  Ka ise r

Steel  does not  have in-depth in-house expert ise or  suf f ic ient  s taf f ing to

accompl  ish the work.

X  IV  2



14.2  Federa l  Consu l ta t ion  and Coord ina t ' ion

Agr icu l  tu ra l  S tab i  I  i za t ion  & Conserva t ion  Serv ice
Photography Laboratory (ASCS)

222 West  23rd South
Sa l t  Lake C i ty ,  U tah  84 . |03

Aer ia l  photography.

Bureau of Land Management
U.  S .  Depar tment  o f  the  In te r io r
Un ive rs i t y  C l  ub  Bu i ld ing- l36 

East  South Temple
Sal  t  Lake Ci  ty ,  Utah B4l  l  l

Char les  S tou t ,  Car tograph ic  Techn ic ian
Ed Harne

Consu l ta t ions  on  land  surveys  and  ownersh ip ,  coa l  and  o i l  and  gas  leases ,
r igh ts -o f -way ,  and  g raz ing  leases ' in  the  sub iec t  M ine  P lan  Area  and
v ic in ' i t y ;  p1  a t  supp ly ;  a l so  r igh t -o f -way  appra isa ls .

Bureau of Land Management
U.  S .  Depar tment  o f  the  In te r io r
900 North 700 East
Pr ice,  Utah 8450. |

M jche l le  Abbey ,  Range  Conserva t jon is t
Dav id  l v l i l l s ,  t J i l d l i f e  B ' io log ' i s t
Mark Flacki  ewi  cz,  Real  ty  Speci  a l  i  s t
Jesse  Purv is

Consu l ta t ions  on  land-use ,  so i l s
app l  i ca t ions ,  road improvements ,
ments .

Cadastra l  Survey Examinat ' ion
Denver Serv ice Center
Denver Federal Center
U.  S .  Depar tment  o f  the  In te r io r
Denver, Col orado 8A225

Environmental  Protect ion Agency
1 860 Li  ncol  n Street
Denver,  Col  orado 80295

Rob [']al I ine

Wate r  and  a i r  qua l i t y  pe rm ' i  t  r equ i remen ts .

and vege ta t ion ,  w i ld l i f e ,  F igh ts -o f -way
range  s i te  descr ip t ions ,  g raz ing  a l lo t -
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o\
14 .2  Con t .

Eros Data Center
U.  S.  GeoI  ogi  ca1 Survey
Sioux Fal  I  s ,  South Dakota 57. |  gB

Tom Nagel mi re

Landsat  Sate l l i te ,  NASA A i rc ra f t  co lo r  in f ra red ,  and
infrared geographic computer  searches;  supply of  NASA
co lor  in f ra red  aer ia l  photographs  used in  re la t ion  to

o ther  co lo r  and co lo r
Ai rcraft and BLM
vegeta t ion ,  w i  I  d l  i  fe ;
sub jec t  app l  i ca t ion .archeol  ogi  ca]  ,  hydrol  ogi  ca1 and geol  ogi  cal  s tudi  es for

Fi s h and l^Ji I dl ' i fe Servi ce
U. S.  Department of  the Inter ior
l?5 South State Street
Sa l t  Lake  C i ty ,  U tah  B4 l l l

C la rk  Johnson ,  l l l i l d l i f e  B io log is t
Bruce  Wadde l l ,  Rap to r  B io log is t

F ie ld  survey  o f  p roposed Mine P lan  Area and consu l ta t ion  on  f i sh  and w i ld -
l i f e  a t  th i s  s i te .

Great  Bas in  Exp lo ra t ion  Sta t ion
Ephraim, Utah 84627

Kent Jorgensen

Elyrrus salirn.

Montana Plant  l " la ter ia ls  Center
Route  l ,  Box  l l 9
Br idgero  Montana 59014

Mr.  Majerus

Elymus saL'Lna.

Nat ional  Cart igraphic Informat ion Center
USGS Topograph ic  D iv is ion
Mai l  Stop 5. |0,  Box 25046
Denver Federal Center
Denver, Col orado 8A225
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14 .?  Con t ,

Nat iona l  0cean ic  &  Atmospher ic  Admin is t ra t ion
U. S. Department of Commerce. l25 

South State Street
Sa l t  Lake  C i ty ,  U tah  B4 l l l

Dean Hershey

Weather  and  p rec ip i ta t ion .

0f f ice of  Surface Min ' ing
U. S.  Department of  the Inter ior. |020 

ls th  S t ree t
Denver, Col orado BA?A2

Laruy  Larson ,  S ta t j s t i c ian

Regu la t ion  in te rpre ta t ion ,  vegeta t ion ;  vegeta t ion  survey  methods .

So i  I  Conserva t ion  Serv ice
U. S.  Department of  Agr i  cul  ture
P. 0.  Box 171A7
Denver ,  Co lorado B02 l l

i , ' lendel  I  Hasse' l  ,  P l  ant  Mater i  a l  s  Speci  a l  i  s t

P lan t  mate r ia l s  research .

So i l  Conserva t ion  Serv ice
U.  S .  Depar tment  o f  Agr icu l tu re
Box  1 l68
Tucumcar i ,  New Mexico BB40l

S teve  Se l  l now,  So i l  C lass i f i ca t ion  Spec ia l i s t

Th i  rd  o rder  so i  I  survey / federa l  coa l  mi  n ' ing  regu l  a t ions .

So i l  Conserva t jon  Serv ice
U.  S .  Depar tment  o f  Agr icu l tu re
L. la l  ker  Bank Bui  I  d ing
Pr i  ce ,  Utah  84501

Ear l  Jensen ,  So i l  C lass i f i ca t ion  Spec ia l i s t
George Cook,  D is t r i c t  Range Conserva t ion is t
Gary  Moreau,  Area  So i l  Conserva t ion is t

Consu l ta t ion  on  so i l s  and  vege ta t ion  resources ;  so i l s  mapp ing  in  the  sub-
iect  M j  ne Pl  an Area ;  Soi  I  s  th i  rd order survey and regul  at i  on requi  rements .o
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14.?  Cont

So i l  Conserva t ion  Serv ice
U. S.  Department of  Agr icul ture
Room 345
304 N. 8th Street
Boi se, Idaho 83702

George James, Pl ant l4aterial s Speci al i  st

P lan t  rna ter ia ls  research  a t  South  Lease.

So i l  Conserva t ion  Serv ice
U.  S .  Depar tment  o f  Agr icu l tu re
P.0 .  Box  1 . |350
Sal t  Lake Ci ty, Utah 84147

Joe Downs,  Utah  Sta te  So i l  C lass i f i ca t ion  Coord ina tor

So i l  su i tab i f  i t y .

Southern  P la ins  Range Research  Sta t ion
Woodward,  Oklahoma 73801

1, ,1 .  A .  Berg ,  Research  So i  I  Sc i  en t i  s t

So ' i  I  fe r t i  r i t y ,  cd l  i  b ra t i  ons  and corue l  a t ' ions  fo r  na t i  ve  p ' lan ts .

Upper  Co lorado P lan t  Mater ia l
Center  for  Mine Reclamat ion

l,leeker, Col orado B 1 64.|

Sam Strahanathan

P lan t  mate r ia l  s  ava i lab i l  i t y .

U.  S .  Geo l  og ' i ca l  Survey
U.  S .  Depar tment  o f  the  In te r io r
2040 Adm'in i  strat i  on Bui I  di ng
1700 South 1745 t^ lest
Sa l t  Lake C i ty ,  U tah  84 . |04

Jackson ' r lJ .  Mof  f  i t t ,  Area Mi  n i  ng Superv i  sor

F ' ie ld  surveys  and consu l ta t ions  on  f ie ld  p rograms in  the  proposed Mine
Plan  Area;  consu l ta t ions  regard ing  the  proposed min ing  p lan  and repor t ing
requ i rements  under  30  CFR 211.
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3 Sta te  Consu l ta t ion  and Coord ina t ion

Br igham Young Un ivers i ty
Herbar i  um
Provo, Utah 84601

Stan ley  Welsh

Pl ant taxonomy prob' lems.

Bureau of  Surface M' in ing
t ' f in ing  and Minera ls  D ' i v is ion
Energy and Minerals Department
State of New Mexico
P.  0 .  Box  2860
Santa F€,  New Mexico 87501

Dr.  Edward Kel  ly ,  Chi  ef

Consu l ta t ion  re .  vegeta t ion  and the ' in te rpre ta t ion  o f  the  regu la t ions .

Co lorado Sta te  Un ivers i ty
Botany Department
Fort  Col  I  ins,  Col  orado 80523

Die ter  h l i I k in ,  P lan t  Taxonomis t ,  Cura tor '  Herbar ium

Taxonomy of Av,tenrLsia sPeci es.

Hea l  th  D i  v i  s i  on
Utah State Socia l  Serv ices Department
73 East  400 South
Sa l t  Lake  C i ty ,  U tah  B4 l l l

Consu l ta t ions  on  wate r  supp ly  and  ua te r  qua l i t y  in  + -he  Pr i ce  R ive r  d ra inage .

Montana State Univers i ty
Recl amati on Department
Bozemano Montana 59717

Dr .  R ichard  L .  Hodder ,  Rec lamat ion  Researcher

So i l  fe r t i l  i t y ,  c0 l  i b ra t ion  tes ts .
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Uni vers i ty of New Mexi co
Department of  Bio logy
A1 buquerque, l{ew Mexi co 871 3l

Dr .  L igon,  Depar tment  o f  B io logy

Burrow' ing owls and ef fects of  human disturbance.

Uni  vers ' i ty  of  Utah
Archeol  og ' ica1 Center
Department of Anthropol ogy
Stewart  Bui  I  d ' ing
Sal t  Lake C' i ty ,  Utah 84112

Dr .  R ichard  Ho lmer ,  Cont rac t  Archeo log is t
l4s . Rebecca Rauch , Proj ect Di rector

F ' ie ld  surveys  re .  a rcheo log ica l  ,  h is to r ic  and e thnograph ic
resource eval  uat i  ons ,  consul  tat ' ion wi  th regul  atory agenci  es
la t ion  and au thor ing  o f  Chapter  V ,  H is to r ica l  and Cu l tu ra l
o f  the  sub jec t  app l  i ca t ' ion .

U tah  D iv is jon  o f  H ighways ,  D is t r i c t  4
Pr ice ,  Utah  84501

Arch ie  Hami l ton
Frank  U la r i ch

Consul tat ion and plans review of  proposed h ' ighway overpass
i

State of Utah Natural Resources & Energy
D iv is ion  o f  0 i l ,  Gas  &  M ' in jng
4241 State Off i  ce Bui I  d' ing
Sal  t  Lake C' i ty ,  Utah 841 14

James hJ . Smi th ,  Jr.
l'4ary Ann hlri ght
Sa1 1y Keefer
Joe He l  f r i ch
Susan L inear

D. Wayne Hedberg
Sandy Prui t t
Antonia Torrence
Tom Port l  e

cu l  tu ra l
and compl  . i -

Resources '

o

F ie ld  t r i ps  and  consu l ta t ions  re la t ' i ve
t i  on ' in terpretat ' ions ,  mi  ne permi t t i  ng
and responsi  b ' i  I  i  ty ,  wi  I  d l  i  fe ,  soi  I  s  ,
ned sur face fac i  I  i  t ' ies and mi  ne p l  an .

over  ra i  l  l ' i ne .

vegeta t ion ,  hydro logy ,  geo1o9Y,  p l  an-

to  app l i cab le  regu la t ions ,  r€9u la .
proceiures,  in ter-agency coordinat ion
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14.3  Con t .

Utah  D iv is ion  o f  S ta te  Lands
231 East 400 South, Room 4l I
Sal  t  Lake Ci  ty ,  Utah 841 11

Mr. Lou Brown

Consu l ta t ions ,  pub l i c  hear inEs  and  pub l i c  no t i ces  on  s ta te  spec ia l  use
leases  app l ied  fo r ;  l and-use  o f  s ta te  land .

Utah  D iv is ion  o f  Wate r  R igh ts
200  Empi re  Bu i ld ing
231 East 400 South
Sa l t  Lake  C i ty ,  U tah  B4 l l l

Ear l  Stokero Deputy State Engineer

'vrlater ri ghts .

Utah Di vi  si  on of } ' j ' i  I  dl  i  fe Resources
State of Utah
445 hlest  Rai l road Avenue
Pr ice ,  Utah  84501

Larry Dal ton

F ie ld  su rveys  and  consu l ta t ions  on  f i sh
subject  I ' l ine Plan Area.

Utah  Sta te  H is to r ic  Preserva t ion  Of f i ce
300 Ri o Grande, Room 210
Sal t  Lake C i ty ,  U tah  84 . |01

Me lv in  T .  Smi th ,  D i rec to r
Amy Pri ng1 e

Regu' l  at i  ons .

and  w i ld l i f e  resources  on  the
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Utah State Department of Health
Bureau o f  A i r  Qua l i t y
D iv is ion  o f  Env i ronmenta l  Hea l th
150 West  North Temple
Sal t  Lake Ci ty o Utah 841 I 0

Denn is  Da]1ey ,  D iv is ion  o f  Env i ronmentar  Hear th
Richard A.  sweet ,  Bureau of  General  Sani tat ion
steven McNeal ,  Bureau of  water  poi lut ion contro l
Conn' ie Mi  I  ler ,  So: l  id  & Hazardous Waste
Jerry Jackson,  Sol id & Hazardous Waste
Mont ie  R .  Ke11er ,  Bureau  o f  A i r  Qua l i t y
Mi chael Georgeson, Bureau of publ i  c l 'Jater Suppl i  es
Wanless  Southwick ,  D iv is ion  o f  Env i ronmenta l '  Hea l th  /Admin is t ra t ion
Russe l l  N .  H inshaw,  Env i ronmenta l  Hea l th  Spec ia l i s t

Bureau of  Water  Pol lut ion Contro l

Consu l ta t ions  on  emiss ionso  wate r  and  so l id  was te  d isposa l  and  a i r  qua l i t y
a t  the  sub jec t  Mine  P lan  Area.

Utah State Univers i ty
Logan, Utah 84321

Dr.  Kay Asay,  Grass Genet ic is t
Dr.  Doug Dewey,  Grass Genet ic is t

Elynnts sal'Lna,

Utah State Univers i ty
Logan, Utah 84321

t .  Ar lo  R ichardson,  Utah  Sta te  C l imato log is t

Consu l ta t ions  on  the  c l imato logy  o f  the  M ine  P lan  Area ;  comp i la t ion  and
author i  ng by the State Cl  imato ' logi  s t  of  Sect i  on I  I  .  3 ,  EXi  s t i  ng Env' i  ron-
ment ,  o f  the  sub jec t  app l i ca t ion .
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14.4  Loca l  Consu l ta t ion  and Coord ina t ion

Emery County
P.  0.  Drawer
Cas t le  Da le ,

Don Al mond

County zoning

Plann ing  Board
457
Utah 84513

and land-use  o f  M ine  P lanArea.

Emery County Recorder
Emery County Court House
Cast le  Da leo  Utah  84513

Re:  f i f ing  a  copy  o f  the  sub jec t  permi t app l i ca t ion  fo r  pub l  i c  i nspec t ion .

Emery County Superv isors
Emery County Court House
Cast le  Da le ,  Utah  84513

A publ ic  hear ing on the South Lease Coal  Property pro ject ;  consul tat ion
wi th the County Superv isors and the County At torney re lat ive to approva' l
by Emery County of the State Special Use Leases appl ied for.
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Hilaria jamesii and contract seed growing

John T. Boyd Company
M' in ing  and Geo log ' i ca1  Eng ineers
1860  L inco ln  S t ree t ,  Su i te  1028
Denver, Colorado 80295

Dav id  J .  Mor r i s ,  V ice  Pres iden t
t , J i l l i am P.  Ba laz ,  M in ing  Eng ineer
Marc ie  A .  Greenberg ,  Geo log ica l  Eng ineer

F ie ld  su rveys  and  des ign  eng ineer ing  re .  the  p lanned  sur face  fac i l i t i es
and undergrbund mine;  iompiTat ion  a io  au thor ing  o f  the  pr ing ipa l  por t ions
o f  Sec t ' i ons3 .0  th rough  3 .3 .8 .10  3 .4 .8  th rough  3 .4 .8 .3 ,  7  -2 .3 '?  and
Chapter  X I I  in  coopera t ' ion  w i th  Ka iser  S tee l  .

. | 4 .5

Bamert Seed Company
Muleshoe, Texas 79347

Mr. Bamert

John  P .  Dav idson
Erwin  and Dav idson,
Attorneys at Law
?43 Cook Avenue
Raton, New Mex' ico

Compi  iance.  Not ice

Other Con s ul tati on and Coord i nqlti o1

P.  C .

877 40

of  V io la t ions  in  New Mex ico  rev iew and in te rpre ta t ion '

Denise Dragoo
Lavl  Of f  ices of  Fab' ian and Clendenin
Bth Fl  oor ,  Cont i  nental  Bank Bu' i  I  d i  ng
Sa l t  Lake C i ty ,  U tah  B4 l0 l -2097

Compl iance,  socioeconorn ' ic  rev iew.

Denver and Rio Grande Western Rai l road Company
P. 0. Box 54Bz
Denver,  Colorado 8021 7

E . |,J. tlJop'itka

Consu l  ta t ion  on  land ownersh ip  and r igh ts -o f -way,  Fd ' i l  road .spur .and load-
ing ' loop  c r i te r ia  and  des ig f f ,  h ighway  overpass  c r i te r ia  and  des ign .
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14.5  Con t .

Jack l in  Seed  Co.
l^ l .  5300 Jackl  in  Avenue
Post  Fa l  I  s ,  Idaho 83854

Ava i lab i l  i t y  o f  Poa spec ies .

Curt D. Jansen o Consu' l t i  ng t, ' I i  I  dl  i  fe
1. |30 McHugh Street
For t  Co l l  ins ,  Co lorado 80524

hl ' i  I  dl  i  fe f  i  el  d surveys , consul tat i  on
p i ' la t ion  and au thor ing  o f  Chapter  X ,
sub jec t  app l i ca t ion .

Eco l  og i  s t

wi th regulatory agencies and com-
F ish  and t^ l i ld l i fe  Resources ,  o f  the

Nat i ve  P lan ts
400 Wakara Way
Sal t  Lake C i ty ,  U tah  84108

Cl a ' i  re Gabr i  e l  o Seed Speci  a l  i  s t

Cont rac t  seed p ick ing  and growing .

Mounta ' in  States Telephone and Telegraph Company
B0 South 3rd East
P.  0 .  Box  30960
Sal t  Lake C' i  ty, Utah 841 25

Ray Goodr ich
Ron Brown
Pat  B i rd

Consu l  ta t ion  re .  te ' lephone serv ice  to
of-way.

permi t  app l i ca t ion  area  and r igh ts -

North American Weather
l l4 l  Eas t  3900 South ,
Sal  t  Lake Ci  ty ,  Utah

Dan ie l  J .  McNaughton ,
V ic to r ia  C .  Su ther land

Consul  tants
Su i te  A- l  30
84il 7

Di rector of Ai r Qua' l  i  ty Modef ing

Prepared The Not ice of  Intent  submit ted to the Utah Bureau of  Ai r  Qual i ty
fo r  a  s ta te  a i  r  qua l . i t y  permi  t i  consu l  ta t ion  w i  th  regu la to ry  agenc ies ;
p repared  Sec t ion '1 . | .4  o f  th i s  permi t  app l i ca t ion ,  E f fec ts  o f  M in ing  0pera t ion
on A i r  Qua l i t y ;  coord ina ted  the  es tab l i shment  o f  the  weather  s ta t ion  in  the
permi t  a rea .
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0 lympus Aer i  a l  Surveys ,  Inc.
50 West 2950 South
Sa l t  Lake  C i ty ,  U tah  84115

Robert  Fra i ley
Stacey Struhle
Maur ice Pi  af

Aer ia l  photography and topographic
access  areas .

mapp ing  o f  the  mine  p lan  and re la ted

Perry P'l ummer o
P.0 .  Box  70
Ephra im,  Utah

Contract  seed

Range Sc ien t is t

846?7

p ick ing  and growing .

t,

Utah Power and Light Company
P.  0 .  Box  277
American Fork, Utah 84003

G. Robert Thompson

Consu l ta t ion  re .  m ine  pov ! ,e r  supp ' l y ;  power  t ransmiss ion  I  ine  des ign ,
rout ing and r ight-of-way;  and step down t ransformer design and s i t ' ing.

C l in t  l l l asser ,  Range Eco log is t. |400  
S .  Sh ie lds  S t ree t

For t  Co l  I  ins ,  Co l  o rado 80521

ELyrrus sal'Lna.
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