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Apparent Completeness Review, Determination of

Completeness,  and Technical  Analys is for  the

Emery Deep Mi ne, ACT/01 5/01 5

Requi s i ti on No. 584202

Cost Prcposal

Submi tted To:

State of  Utah
Di vi s i  on of 0i I  ,  Gas, and l , l ' ini  ng

4?41 State Off i  ce Bui I  di ng
Sal t  Lake Ci ty, Utah 841 I 4

Submi tted By:

l ' la t i  ve Pl  ants,  Inc.
360 l,lakara t^lay

Universi ty Research Park
Sa l t  Lake C i ty ,  U tah  84108

and

J .F .  Sa to  &  Assoc ia tes ,  Inc .
5B9B So.  Rapp St .

L i t t le ton ,  Co lorado 80 . |20



Nat ive  P lan ts ,  Inc .  in  con junc t ion  w i th  J .F .  Sato  & Assoc ia tes ,  Inc .

has developed th is  pnoposal  for  the formulat ion and complet ion of  a deta i led

Apparent Conrpl eteness Revi ew ( ACR) , a Determi nat i on of Compl eteness ( DOC) ,

and Techn ica l  Ana lys is  (TA)  o f  the  fo l low ing  min ing  and rec lamat ion  p lan :

Emery Deep l4i ne, Consol i dati on Coal Company , ACT/01 5/01 5, Emery County , Utah .

We agree to fo l Iow the "General  0ut l ine for  Technical  and Envivunmental

Analyses for  Mine Plans" at tached to the Statement of  l lork wi th the fo l lowing

except ion:  a l t  references to the Bl6 (sur face operat ions)  regulat ions have

been changed to the 817 (underground operat ions)  regulat ions.  Othenvise,

a l l  terms and condi t ions of  the contract ,  as speci f ied in the Statement of

Work  (Requ is i t ion  No.  584202) ,  a re  incorpora ted  in to  th is  task  order  p roposa l ,

i nc lud ing  the  t ime schedu le  (page  6 )  and  spec ia l  i ns t ruc t ions  (pages  3 -5 ) .

To provide the expert ise necessary to carry out  th is  task order,  a

team cons is t ing  o f  a  p lan t  eco log is t ,  a  range  sc ien t i s t ,  a  so i l  sc ien t i s t ,

and a  w i ld l i fe  b io log is t  f rom l , la t i ve  P lan ts  and a  hydro log is t ,  a  geo log j  s t ,

and a  c iv i l  eng ineer  f rom Sato  w i l l  be  prov ided.

DELIVERABI.ES

Our cost  est imate is  based on provi di ng the fol I  owi ng del i  verabl es :

the Emery Deep Mine's miningPhqEe I  I  )  A Draf t  and Final  ACR of

and reclamat ion p lan for :

a)  vegetat ion

b)  so i l s

c )  f i sh  and  w i ld l i f e

d) prime farml and

e)  I  and use

f )  rec lamat ion



Phase I  I

Phase  I  I I  5 )

2
g) surface water hydrology

h ) ground water hydrol ogy

i ) al I  uvi al val I  ey f]  oors

i )  cumul at i  ve hydro' logi c impact (no model I  ing)

k) geology

I  )  dra inage st ructures and sedimentat ion ponds

m) di sposal of underground development waste

n) backf i  1 1 ing and gradi  ng

o) roads/transportat i  on

p)  bond ing

c t )  subs idence

r )  b las t ing

s)  misce l laneous compl  iance

2) One professional  f rom Nat ive Plants to at tend a br ief ing session

and on-s i te  inspec t ion  w i th  D0GM personne l .

Two professionals,  one f rom Nat ive Plants '  one f rom Sato,  to

at tend a meet ing wi th D0GM personnel  and the appl icant .

A Draf t  and Final  Determinat ion of  Completeness for  the

d isc ip l ines  covered  in  i tem (1 )  above .

A Dra f t  Techn ica l  Ana lys is  fo r  the  d jsc ip f  ines  ou t l  ined  in  ' i tem

above

Two pro fess iona ls ,  one f rom Nat ive  P lan ts '  one f rom Sato ,  to

at tend a meet ing wi th DOGM.

A F ina l  Techn ica l  Ana lys ' i s  fo r  the  d isc ip l  ines  ou t ' l  ined  in  i tem

above.

3)

4)

6 )

7)

(1 )

(1 )



TECI.INICAL APPROACH

Veget.ati on/Recl amation/Land Use

Methodology and sample adequacy of  the basel ine survey wi l l  be speci f -

ica l ly  examined for  acceptabi l i ty  and accuracy in l ight  of  DOGM guidel ines

and requirements.  The feasib i l i ty  of  the reclamat ion p lan and the choice

of  revegetat ion procedures and mater ia ls  wi l l  be assessed in l ight  of  the

environmental  condi t ions found at  the Emery Deep Mine,  the past  land uses

of  the  mine  s i te ,  and the  proposed pos t -min ing  land use ob iec t ives .

Soi I  s/Prlme Farml ald

Data  co l lec t ion  procedures  used dur ing  the  so i l  survey ,  topso i l  ava i l -

abi 1 i  ty and qual i  ty, and potenti  al soi I  -rel ated recl amati on probl ems wi I  l

be  eva lua ted .  Spec ia l  a t ten t ion  w i l l  be  g iven to  the  pr ime fa rmlands  issue

in  l i gh t  o f  the  ex tens ive  use  o f  f l ood  i r r i ga t ion  in  the  v i c in i t y  o f  the

mi ne s i  te.

Fi sh and ['li I d] i fe

In fo rmat ion  co l lec ted  dur ing  the  base l ine  survey  w i l l  be  assessed fo r

i t s  accuracy  and used to  ident i f y  the  ex ten t  o f  c r i t i ca l  w i ld l i fe  hab i ta t

and the existence of  threatened and endangered plant  on wi ld l i fe  spec' ies on

the permi t  area. l4i  t i  gati  on measures taken duri ng and after mini ng wi I  1

also be evaluated for  adequacy.

Surface and G,round lrlater Hydrology

The ex is t ing  sur face  water  mon i to r ing  program and the  resu l t ing  da ta

wi l l  be analyzed wi th the mining p lan to determine ' impacts to the hydro-

logic balance.  A powerfu l  ground-water  model  is  a l ready being used in the

m' in ing  and rec lamat ion  p lan .  Th js  npde l  was  deve loped by  the  U.S.  Geo log ica l



l l

Survey specif ical ly for the Emery Deep Mine.

of  the model .

l ' le  wi l l  check the resul ts

Al I  uyial Val l  ey FI_oors

Qui tchupah Creek  is  assoc ia ted  w i th  a  poss ib l :e  a l luv ia l  va l ley  f loor i

a f i  nal determi nat i  on wi I  I  be requi red. Determi nati  on of an al I  uvi al val I  ey

f l  oor wi 11 be made based on an analysi s of the data and in coniuncti  on w' i th

the DOGM staff.

Cumul at i  ye Hydrol og' ic Impact Assessment

Th is  assessment  w i l l  be  based la rge ly  on  the  de terminat ion  o f  p robab le

hydrol ogi c consequences for the Emery Deep Mi ne. In addi ti on , ' impacts from

the  EmerySur faceMine  and  H idden  Va l ley  M ine  w i l l  be  inc luded-

Drainage Structures and Sedimentat ion Ponds

Al l  ana ly t i ca l  p rocedures  used by  the  app l ican t  w i l l  be  checked

and compl i  ance wi th the regul at i  on wi I  I  be checked.

Disposal  of  Underground Development Waste

If appl i  cabl e, al I  analyt ' ical procedures used by the appl i  cant wi I  I

be checked for  accuracy and for  compl iance wi th the regulat ions.

Backf i I  I  ing and Gradi  ng

The postmining topography wi l l  be checked against  the premining topography

and fo r  compl iance w i th  the  approx imate  or ig ina l  con tour  regu la t jons .

Road/Tran-s Portati on

A l l  access  and hau l  roads  w i l l

for  road and drainage design.  The P

re la tes  to  th is  sec t ion .

eval uated for accuracy of the procedures

p1 an t  w i l l  a lso  be  looked a t  as  ' i  t

be

rep



Bondi ng

At l  analy i ica l  procedures used by the appl icant  wi l l  be checked for

accuracy and for compl iance with the regulat ions.

B l  as t ing

The procedures used by the appl icant  wi l l  be checked for  compl iance

wi th  the  regu la t ions .

Subsi  dence

The potent ia l  for  and probable extent  of  subsidence as re lated to the

determi nati  on of materi  al damage wi I  I  be eval uated , a] ong wi th the appl i  cant 's

prpposed moni tori  ng pl an. Proposed mi t i  gati  on measures wi I  I  al  so be examined.

l4'i s cel I aneous Cornpl i ance

The app l ican t ' s  compl iance w i th  o ther  per t jnent  regu la to ry  a reas  no t

covered by  the  above w i l l  a lso  be  assessed.

PROJECT MNAGEMENT

Thomas Guobis wi l l  be the project  manager for  the Nat ive Plants/Sato

pro jec t  team.  As  such,  he  w i l l  be  respons ib le  fo r  insur ing  the  techn ica l

acceptab i l i t y  o f  the  de l i verab lesn  main ta in ing  repor t  de l i very  schedu les ,

and coordinating acti  vi t i  es and cornmuni cation among Nati  ve Pl ants '  Sato '

and DoGM.  He w i l l  be  ass is ted  by  Kev in  A l l red ,  the  Nat ive  P lan ts  g roup

manager, and John Nadolski,  the Sato group manager.

LABO R

An i temizat ion of  the Proiected

tasks  per fo rmed by  each d isc ip f ine ,

wi I  I  provi de techni cal expert i  se in

labor,  a long wi th a breakdovln of  the

is  p resented  in  Tab le  l .  l {a t i ve  P lan ts

vege ta t ion ,  so i l s ,  w i ld l i f e ,  l and  use '



Table l .  Est imated Labor by Task

Task

l{at ive Plants,  Inc.

I .  Vegetation/Reclamation/Land Use
A. Vegetat ion Informat ion
B. Revegetat ion PIan
C. Pre-  and Post-mine Land Use

?.  Soi  ls /Pr ime Farml and
A.  So i ls  In fo rmat ion
B. Topsoi l  .  Salvage/Protect ion/

Redi  s t r i  but i  on
C. Prime Farml and Determination

3. Fi sh and hli I dl i fe Resou rces

4.  Miscel  laneous Compl iance

5. Project Management
L ia ison  w/DOGM, l la t i ve  P Ian ts ,

and Sato

6 .  Techn ica l  Adv isor

TOTAL

J .F .  Sa to  &  Assoc ia tes Inc .

I . Hydrol ogy/ Geol ogy
A. Protecti  on of the Hydrol ogi c

Bal ance
l .  Sur face  Water
2.  Ground Water

B .  AVF
C.  CH IA
D.  Subs idence

2.  Ci  v i ' l  Engi  neer i  ng
A. Surface Water  Drainage
B. Sedimentat ion Ponds
C.  D isposa l  o f  Excess  Spo i l
D.  Backf i  I ' l  i  ng & Gradi  ng
F. Roads
G.  Subs idence
H.  B las t ing

3. Project Management
L ia ison  w/DOGM and Nat ive  P lan ts

TOTAL

GRAI{ D TOTAL

ACR: Apparent Compl eteness Review
DOC: Determinatj  on of Completeness
DTA: Draft Techn i  caI Analys' i  s
FTA:  F ina l  Techn jca l  Ana lys is

2
?
2
2
1

Hours

ACR D0c DTA FTA TOTAL

2
?
2

2
2

4
4
?

4
4

l0  4
I0  4
8?

84
B4

20
20
l4

l8
IB

426

60 34 106

4

l0

4

7A

?

?

2

t6

6

16

6

28

16
t6
3?
1?
4

175

281

2

4

2

l6

2

44

t4
3?
14
BO

t4
244

50

94

l6
16
l6
I
I
B
3

?0

2
z
2
?
2
?
I

B

10.

64

4
4
6
2
2

4
4
6
6
4
4
2

12

60

t_40

4
4
4
4
1

2
z
4
4
4
4
I

12

?6
26
44
20
B

24
?4
28
20
l8
IB
7

52

315

559



and rec lamat ion '  wh i le  Sato  w i I I  cover  hydro logy ,  eco logy ,  and c iv f l  and

mining engineer ing.  Resumes for  the key people involveC in th is  pro ject

are at tached.  The technfcal  s taf f  assignments are l is ted below:

Ass igned D jsc ip l  ine
Vegetat i  on/ Recl amation/Land Use
Soi I  s/Prime Farml and
r r l i l d l i f e

Geol  oW/ Subsidence

Hydrology (Surface,  Ground,  AVF, CHIA)
Ci vi  I  / l , l i  ni  ng Engi neering ( i  ncl udi ng

Backf i  l ' l  ing & Gradi  ng,  Roads ,  Sub-
s idence & B ' l  as t ing)

Miscel  Ianeous Compl iance

Staff Member

Kev in  A l l red /Tom Guob is ,  NPI

Don Wagenet ,  NPI

Susan h lh i te ,  NPI

Tsegaye Ha i lu ,  JFSA

Jo hn l{adol s ki , J FSA

Steve Lowry, J FSA

Tom Guob is ,  NPI

COSTS

An i temized cost  proposal  is  presented in Table 2.

CONFLICT OF INTEREST

Nei ther  t ' la t ive Plants nor  Sato has worked for  Consol idated Coal  Company

on the Emery Deep Mine wi th in the last  3 years,  nor  do we present ly  ant ic ipate

any emp'l oyment f rom thes e o rgan i zat i ons .



Tab le  ? . Estimated Cost

A.  Nat ive Plants Inc .

Labor

P lan t  Eco log is t /Range Sc ien t is t
So i l  Sc ien t i s t
! , l i l d l  i fe  B io log is t
Proj ect Manager
Techn ica l  Adv isor  (sen io r  sc ien t is t )

Direct Expenses

T ravel
Reproducti on

General & Administrat ive & Fixed Fee @ 25%

B.  J .F .  Sa to  &  Assoc ia tes ,  Inc .

Labor

Hydrol ogi st
Ci vi  I  Engi neer
Proj ect l4anager

Direct Expenses

Long Distance Phone
Travel
Per Diem
Rep rodu ct i on

General & Admi ni strat i  ve

Hours Cost
54 1 586.00
50 I  469.00
32 940.00
94 276I .00
1 4 499 .00

TOTAL LABOR 7255.00

80 .00
200 .00

TOTAL DI RECT
EXPENSES 2BO.OO

70.09

TOTAL ESTIMATED
c0sr 760!_.00

Hours Cost

397. |  .00
4609.00
I  667 .00

10247 .00

124
139
52

TOTAL LABOR

I  65 .00
2s3 .00
28 .00

307 .00

TOTAL DI RECT
EXPENSES 753.00

I  375 .00

TOTAL ESTII4ATED
c0sr  12375.00

GRAND TOTAL ESTIMATED C0ST $l 9980;00



RELEVANT CORPORATE EXPERIENCE
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RELEVAIIT EXPEF.I ENCE

Nat ive  PIan ts .  Inc .

Nat ive Plants,  Inc.  has substant ia l  exper ience in designing,  Bs wel l  as

implement ing,  rec lamat ion and land use plans for  coal  and non-coal  mining

operations in a variety of environmental sett ings in the West. The infor-

mation derived from its pre- and post-mine soi l  and vegetation survey and

nnnitoring programs has enabled Native Plants to ref ine i ts revegetation

pract ices and to enhance i ts  a l ready extensive f ie ld expert ise in p lant  and

wi I  dl i fe ecol ogy, p1 ant taxonony, forest and range ecolog.y and management '

desert  and t ropical  ecology,  arct ic  and alp ine ecologY, and agroecology.

Th is  f ie ld  exper t i se  has  a lso  prov ided Nat ive  P lan ts  w i t f r  the  ab i l i t y  to

conduct and draft env' ironmental assessments and envirtnmental impact state-

ments and to serve as expert  wi tnesses in l i t igat ' ion.  The company now has

over 
' |00 

sc ient is ts  and technical  support  s taf f ,  ds wel l  as extensive labora-

to ry ,  g reenhouse,  and nursery  fac i l i t i es ,  g iv ing  i t  the  ab i l i t y  to  address  a l l

aspects of a recl amation program.

Our rec lamat ion staf f  is  nat ional ly  recognized and has contr ibuted to

advancing the state-of- the-ar t  of  d is turbed land reclamat ion.  Each year

Nat ive Plants sponsoy€ an annual  in ternat ional  workshop which focuses on such

aspects  o f  rec lamat ion  as  "P lan t  Es tab l i shment  on  Harsh  S i tes" ,  "Rec lamat ion

Techn iques  to  Enhance Land Uses" ,  "Reestab l i sh ing  h l i ld l i fe  Hab i ta ts " ,  and

"The Use o f  Nat ive  P lan ts  in  Landscape Des ign" .  Nat ive  P lan ts  has  compi led

a "Rec lamat ion  P1ant ing  o f  D is tu rbed S i tes"  manua l .  Severa l  s ta f f  rnembers

are  ac t i ve  on  a  number  o f  sc ien t i f i c  pane ls  and  na t iona l  commi t tees  (e .g . ,

Nat ional  Academy of  Science,  Dry Lands Research Inst i tute,  Inst i tu te for  Land

Rehabi l i ta t ion,  and the Society for  Range l4anagement)  .

Those projects that  most  c lear ly  demonstrate Nat ive Plants '  abi l i ty  to

success fu l l y  comple te  th is  task  order  a re  a t tached.
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In addit ion to Native Plant 's direct experience, Tom Guobis, the proposed

proiect manager, was theprincipal Plant Ecologist for 0Sl4's western Technical

Center and proiect manager in the review of a number of MRP's. As an ecologist,

.  Mr. Guobis worked closely with D0GM's vegetation staff in developing and

implementing vegetation guidel ines applicable to Utah mining condit ions. Mr.

Guobis has reviewed the vegetation/reclamation/land use sections of the MRP's

on numerous underground coal mines in Utah. In so doing, he has beccrne familar

with the applicable Utah regulat ions and D0GM's apprcach to the preparation of

an ACR and a TA. He is, therefore, well-grounded in the reclanntion practices

and concerns encountered in Utah coal mining operations'

Similarly, Kevin Al lred, the pylposed Native Plants'  staff  manager, has

served as a range ecologist for 0Sl ' l 's Llestern Technical Center and is familar

with the Utah regul atory and mining environment. He also has revi ewed the

rcvegetation/reclamation/land use sections of a number of Utah MRP's.



NATIVE PLANTS I NC.

lloni tori ng of vegetati on to Assess Impacts of the l{hi te

River Shale Project

Bonanza, Utah

l.lh i te Ri ver Sha I e Co.

Developed and implerented a monitoring program to assess

impacts f rom oi  t  shale processing and retor t ing.  This

program was approved by the o i l  shale of f ice and wi l l  be

undertaken during the I i fe of the l , , fhi te River Shale project.

Envi ronmental Analysis of Natural Gas pi pel ine

Coa lv i l l e  to  Boun t i fu l "  U tah

Mountain Fuel  Supply Co.

Prepared assessment of  impact  of  p ipel ine on mountain

vegetat ion and advised in select ing a l ternate a l ignnent

of reduced impact.

Reclamation Plan for Proposed

Mountains,  Utah

Henry Mountains,  Utah

Exxon Corporation

Dr i l l  S i tes in the Henry

Prepared a rec lamat ion p lan for  revegetat ing several  dr i l l

pads and access roads. The area is adjacent to a proposed

wi lderness area so aesthet ic  and v isual  concerns were

important .  The area is  a lso in a very low ra infa l l  area

making revegetat ion using nonnal  pract ices near ly  impossib le.

L2

PROJECT NAI.IE:

LOCATION:

REFERENCE:

DESCR I PT ION :

PROJECT NAI'IE:

LOCAT I ON :

REFERENCE:

DESCRIPTION:

PROJECT NAME:

LOCATION:

REFERENCE:

OESCRIPTION:



PROJECT IIAI.IE:

LOCATIOI{:

REFERENCE:

DESCRIPTION:

PROJECT NAI.IE:

LOCAT ION :

REFERENCE:

DESCR I PT ION :

Revegetation Design and Implementatlon for a t'tobl le 0i I 
13

Dr i l l  S i te

Las Vegas, Nevada

l, lobi le 0i l  Corp.

A revegetation plan was proposed to establish vegetation

on a dri l l  si te in southern Nevada. Species wene selected

that could tolerate the extreme heat and drought conditions

associated with the site. The plan was implernented and

pl ants were i nstal I ed. I rri gati on was appl i ed i n smal I

vol unns to ai d i  n establ i  shment.

Land Use and Reclamat ion Planning for  Chevron Chemical ,

Vernal Operati ons

Vernal ,  Utah

Chevron Resources

Developed a reclamat ion p lan and the land use obiect ives

for Chevron Resources for their phosphate plant near Vernal.

Deta i led  ana lyses  o f  so i l s ,  vegeta t ion ,  w i ld l i fe  were  per -

formed and a reclamation plan developed to mit igate the effects

of  d is turbance f rom both a b io logical  and aesthet ic  v iewpoint .

PR0JECT NAl,lE: Intenrpuntai n Power Pruject; Recl amati on Desi gn

L0CATI0N: Delta, Utah

REFERENCE: Intermountain Power Project

DESCRIPTION: Devel oped revegetati  on pl ans for a I  O-mi I  e rai I  road spur

to keep windblown sand from tracks. Developed test plots

to determine appropriate species and cultural practices

necessary for  p lant  establ ishment on d isturbed s i tes.
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PR0JECT NAI'IE: Revegetatl on Studf es on I nactl ve Urani um 1-ll I I Tal t I ng Sl tes

L0CATION: Western States and pennsylvanla

REFERENCE: Battelle Pacific Nl{ Laboratories / DOE

DESCRIPTION: The proJects lnyolve consultat ion on vegetation and soi l

sampling at 25 inactive uranir.rnr mil l  tai l i ings sites in

the U.S.  inc luding design of  the sampl ing pnogran,  data in-

terpretat ion, species identi f icat ion and selection of re-

vegetat ion species.  Addi t ional ly ,  the study wi l l  inc lude test

p lo t  s i te  se lec t ion ,  des ign ,  cons t ruc t ion ,  and eva lua t ion .

PR0JECT NAME: Location and Envirtnnental Impact of High Voltage Electr ic

Power Line

LOCATION:

REFERENCE:

DESCR I PT ION :

PROJ ECT

LOCAT ION :

REFERENCE:

DESCRIPTION:

N. Ogden to Kenmerer, tlyomi ng

Utah Power and Light Co.

Developed vegetation impact of powerl ine and alternate routes.

Revegetation Plan for the Sheep Mountain Unit of the Carbon

Di oxi de Project

Southcentral Colorado

ARC0 0i I and Gas Company

This pro ject  involves the development of  a revegetat ion p lan

for  19  dr i l l  s i tes  and assoc ia ted  p ipe t ines ,  roads ,  t ransmis-

s ion  l ines  and so i l  d isposa l  a reas  tha t  w i l l  be  used to  t rans-

port COZ gas from subtemanean depos i  ts i  n Col orado to the oi l

f ie lds in Texas.  Af ter  the revegetat ion p lan is  developed'

speci f icat ions wi l l  be prepared and constructors evaluated to

implement the p lan.  Dur ing the four-year durat ion of  the

pro jec t ,  NPI  w i l l  p rov ide  s i te  inspec t ions  to  ensure  tha t

the revegetat ion p lan is  proper ly  implemented.



PROJECT NAI-IE:

LOCATION:

REFERENCE:

DESCRT PTION:

PROJECT NAME:

LOCAT ION :

REFERENCE:

DESCRIPTION:

PROJECT

LOCATION:

REFERENCE:

DESCRIPTION:

15A Revegetation Plan for the proposed pipel ine through the

San Juan National Forest

Near Mancos, Colorado

t-li d-Aneri ca pi pe I i ne Co.

The proJect involved a site visi t  and

tation plan for aneas to be disturbed

through the San Juan National Forest.

development of a revege-

by a proposed pipel ine

stab i I i zati on of Di s turbed sand Dune Areas
I'Ji I derness Areas

in BLt'f Proposed

Northwes t of Rock Spri trgs , tlyomi ng

chevron, u.s-, Inc., r , lestern Geophysicar and the BLM
Approximately seven mi les of sand dune vegetation was
disturbed due to reconnaissance dr i l l ing and seismic

work for gas and oi l  explorat ion in BLM proposed wilder-
ness designed and impremented using selected seed mixes
and container ized p lants of  adapted species for  dune sta-
b i l izat ion and to reduce v isual  impacts.

An Evaluation of Revegetation Techniques for Recraim,i ng
0i l  Shale lands

Col orado, Utah , and tlyomi ng

0ffi ce of Technor ogy Assessment, r,rash i ngton , D. c .
ProJect involved an evaruation of state-of-the-art tech-
niques for reclaimf ng retorted and unretorted oi I  shales.
spent shale from various processes were chemicarly and
physical ly  character ized and thefr  in f luence on p lant  growth
was discussed.  potent ia l  probrems in rec lamat ion of  o i l
shale lands under several  scenar ios were ident i f ied.
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pRo.lECT NN{E: Design and Implementation of Revegetation Plan for the

PROJECT NAT.IE:

LOCATION:

REFERENCE:

DESCRIPT ION :

LOCATION:

REFERENCE:

DESCRIPTION:

PROJECT NAME:

LOCATIOH:

REFERENCE:

DESCR I PT ION :

Revegetation Study Plots for Steep Slopes and Coal Refuse

P i Ies

Watti s , Utah

Pla teau Min ing  Co.

Study plots were establ ished at three locations to evaluate

plant germination, growth, and establ ishment on steep slope

areas, bOrrow areas, and cOal refuSe pi leS. TreatmentS

i ncl uded vari  at i  ons i  n speci es , dens i  ty, fert i  I  i  zer, mul ch ,

and container  grown plants.  PJots wi l l  be moni tored dur ing

the next few years to assess plant performance.

Val ley CamP Mine

Scofield, Utah

Val ley CamP of  Utah,  Inc.

Cut !lopes and recontoured areas were reseeded and con-

tainer-grown plants were planted to control erosion and

stabi I  i  ze areas di sturbed by acti  vi  t i  es associ ated wi th

their underground mine. The revegetation plan was designed

and implemented bY NPI.

Revegetati on Pl an Al uni te Properti es

Beaver County ' Utah

Al umet, '  Cedar Ci tY '  Utah

Provided prel iminary and f inal  draf t  revegetat ion p lans that

were incorporated in the mine p lan.  The unique problems of

th is  pro ject  ted to a fo l lowup study and proposed io int  ven-

ture between NPI and Alumet to create a desert nursery for

seedl i ngs and seed Producti on.



PROJECT NA}IE:

LOCATION:

REFERENCE:

DESCRIPTION:

Envlnonnnntal Impact Assessments for Bloomington and Soda LT

Springs Phosphate Planning Units, ldaho

Caribou National Forest

VTN Col orado

Project involved determination of environmental inputs to

the existing landscape from proposed phosphate developments

in four areas of the Caribou National Forest. .Specif ic

responsib i l i ty  inc luded surveys of  the vegetat ion and wi ld-

l i fe resources of the affected areas. Alternatives were

suggested and the assessments were submitted to the Forest

Service Energy Team responsible for the future planning

within the Caribou National Forest.

PROJECT NAI4E: Expert Testimony in Litigation

LOCATION: Santa Fe, New Mexico

REFERENCE: Sunbel t  Min ing Co.

DESCRIPTION: Presented expert test imony in relat ion to reclamation

feas i bi I i ty for surface mi ne.

PR0JECT NAtvlE: Expert Testimony i n Li tigation

LOCATI0N: Santa Fe, New Mexico

REFERENCE: Consol idat ion Coal  Co.

DESCRIPTI0N: Presented expert test imony in relat ion to reclamation

feas i  bi I  i  ty for surface mi ni ng of Burnham Mi ne.



18

RELEVANT EXPERIENCE

J.F.  Sato  & Assoc ia tes .  Inc .

J.F. Sato & Associates has substantial experi ence that can be put to the

di rect benefi t  of the utah Division of Oil ,  Gas, and Mining for the review of

the Emry Deep Mining and RecI amation plan. The company has previously devel oped

two s tate-o f-the-art manuals for the off ice of Surface Mining related to

hydrologty and sedirnent control . Further, Sato has provided assistance under

the Small  Operator Assistance Program in Col orado and New Mexico. As the

attached letters of recommendations indicate, the OSM and the Colorado Mined

Land Reclar,rat ion Division were satisf ied with Sato's professional capabil i t ies.

The fi rm has alsowoikedon the hydrology and geomorphology study for the

Castle Valley Rail Spur. This study covered the area from Price to near the

Emery mine. Through this study, the f inn developed an in-depth understanding

of the area. A nrore detai led descript ion of these projects and others are

attached.

In  add i t ion  to  the  f i rm 's  d i rec t  exper ience,  John Nado lsk i ,  o f  Sato 's

staff '  was the 0S l ' l  coordinator to the Utah Division of 0i l ,  Gas, and Mining.

During this t ime, l , l r .  Nadolski developed an int innte understanding of the

needs of the DOGM including their regulat ions and their approach to the prepara-

t ion of their technical analysis. Mr. Nadolski also served as the Technical

Proiect 0ff icer for the OSM's ACR of the Emery Deep l4ine. He, therefore, is

a l ready  we l  1  acqua in tedwi th  the  spec i f i cs  o f  tha t  min ing  and rec lamat ion  p lan '

and therefore, Sato can pass on these savings in labor direct ly to the DOGM.
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SATO & ASSOCIATES, INC.

! - Z d r o l o g l e

u n d e r  e u b c o n t  r a c t  t o  P a r E o n s  B r l n c l c e r h o f  f  ,  Q u a d e  a u d  D o u g l a e  ,J ' F '  s a t o  e n d  A e s o c l ' a t e e  d e v e l , o p e d  r u n o f f  e s t t u a t e e  f o r  d r a t a a g e
e r o e e l n g  a 8 8 o c { a t e d  r l t h  t h e  6 0  o l l e  l o n g  b r a n c h  l l n e  l o c a t e d
n e a r  P r l  c e  ,  u t a h  '  T h e  f t  r n  p e B  a l s o  r e s p o n e l b l e  f o r  d e v e l o p l n g
e r o e t o u  c o n t r o l  g u t d e l l n e s  f o r  t h e  d r a l n a g e  c r o s e l n g .  D r a r n a g e
p r o b { e u a  v a r t e d  f r o m  r e a r l g u n e a t  o f  e  s t a b l e  c h a n n e l ,  p r e v e n t r n g
f t l l t n g  l a  a  c u l v e r t  l n  e n  a g g r a d t a g  c h a n n e l ,  a n d  c o n t r o l l l n g
e x c e s a l ' v e  h e a d c u t t l n g  l a  a  d e g r a d t n g  c h a n n e l  "  r n  B o m e  c a s e s ,
g u l l l e e  w e r e  o v e r  5 0  f e e t  i n  d e p t h .
J F s A  s t a f f l n g :  G .  s t e v e  L o v r y ,  c l v t l  E n g l n e e r l a g / p r o J e c t  H a n a g e r

D r .  R u s e  S h e p e r d ,  G e o m o r p h o l o g y

J o h n  N a d o l s k l ,  E y d r o l o g y

P a r E o n B  B r l n k e r h o f f ,  Q u a d e  a n d  D o u g l a e
C l l e n t e :

l t anch  L tne

S t u d y  t o R e v l e w  a n 4 l c a l  y z e  A p p r o ? g h e s  f  o r  C o n d u c t l n g  p r o b a b l e
H y d r o l o e l  c C o n s e q u " r "  y d r o l o g l c  I m p a c t
4 s e e s s u e n t s c H r A s  )  A s s o c i a t e d  _ r c _ i t h  s u r f  a c e  c o a l  M t n l n
O p e r a t l o n g

T h l s  s t u d y  f o r  t h e  o f f l c e  o f  s u r f a c e  M l n l n g  r s  l n  p r o g r e s s .
o v e r  9 0  c H r A s  a n d  1 0 0  P I t c s  f o r  t h e  c o a l  p r o d u c l n g  s t a t e s  w e s t  o f
t h e  M t s e l s s t p p l  R l v e r  h a v e  a l r e a d y  b e e n  r e v l e w e d  a n d  a n  e x p e n s l o n
o f  t h e  s c o p e  o f  w o r k  t o  l n c l u d e  t h e  e a B t e r n  s t a t e s  h a s  b e e n
a g r e e d  u p o n  l n  p r l n c l p l e  b y  t h e  o s l l .  T h e  f l n a l  o u t c o m e  w t l l  b e  a
d o c u m e n t a t l o n ,  l d e n t t f l c a t l o n  a n d  a n a l y e l s  o f  o e t h o d o l o g l e s  u s e d
1 n  c H r A s  a n d  P H c s  n a t i o n  w L d e .  D a t a  D a n a g e m e n t  a n d  a n a l y s r  s  a r e
h a n d l e d  u e  I  n g  a n  I  n - h o u s e  c o n p u t  e  r  .
s t a f f t n g  r  J a m e s  s a t o ,  p r r n c l p a l  i n  c h a r g e ,  p . E .

J o h u  N a d o l s k l ,  p r r n c i p a l  r n v e s t r g a t o r  &  E y d r o l o g r e t
T e e g e y e  H a l  l u ,  G e o l o g y

R u a e e l l  S h e p h e r d ,  G e o h y d r o l o g y
S t e v e  L o w r y ,  H y d r o l o g y

G l n g e r  E v a n e ,  H y d r o l o g y

H e l e n  l { e a g r a f  f  ,  E n v l  r o n n e n t a l
O f  f  I  c e  o f  S u r f  a c e  l t l n l n gC l l e u t :
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g  t a  N o r t h w e e t  G e o r s t a
T h l  a  E I A  P a B  P r e p a r e d  f  o r  R e g l . o n  r r  o f  o s l . t  u n d e r  e  s r  r l n g e n t

t l u e  c o u s t  r a l n t .  r h e  p u r p o B e  o f  t h e  E r a  s a B  t o  e v e l u e t e  t h e
e n v l  r o n n e n t a l  l u p a c t  e  ,  I  f  a n y  ,  o f  t  h e  F e d e r a l  r e g u l a t o r y  p r o g r a u
t h a t  s a B  t o  b e  l n P l e n e n t e d  L a  G e o r g l a .  T h e  a t u d y  c o v e r e d  t h r e e
c o u n t l e s  l a  w h t c h  c o o t o u r ,  l t a l t e d  B t r i p ,  a n d  u n d e r g r o u n d  u L a t a g
Y a s  p r a c t l c e d . I u p a c t e  o t r  t h e  h y d r o l o g y  r  g € o l o g l  e o l l e  ,
w t l d l l f  e ,  s o c l o e c o n o n l c  e t r u c t u r e  ,  t r a n e p o r t e t l o n  s y B t e n ,  a l , r
q u a l r  t y ,  r e c r e a t l o n  r e a o u r c e B  a n d  e r c h e o l o g l e a l  r e B o u r c e B  * , e r e
e v s l u a t e d .

S t a f f l n g :  J a n e e  F .  S a t o ,  p r o j  e c t  H a n a g e r
G .  s t e v e  L o w r y ,  T e c h a l c a l  r e a n  L e a d e r ,  E y d r o l o g l a t
D r .  R u e s  S h e p h e r d ,  G e o l o g l  e t
P a u l  C .  D e u t s c h ,  S o t l e

E .  J .  S m l . t h ,  S o c l o e c o a o m l . c s

O f f l c e  o f  S u r f a c e  D t l n t n g  R e g l o n  I I
C l l e n t :

D e t e r n i n a t l o n
H l n i n d r o l o

B a l a n c e

J ' F '  S a t o  &  A s s o c l a t e s  w a a  c o n t r a c t e d  b y  t h e  B u r e a u  o f  M l n e s
t o  c a r r y  o u t  t h l s  s t u d y .  T h e  p u r p o s e  o f  t h e  p r o J e c t  w a s  t o
d e s c r l b e  a n d  n o n i  t o r  t h e  b a e e l l n e  h y d r o l o g t c  c o n d l t l o n s  f o r  a n
a r e a  t h a t  w t r r  b e  n l n e d  b y  l o n g w a 1 l  t e c h n l e u € 8 .  T o  a c c o n p r l e h
t h l s ,  s e v e r a l  m o n l t o r  w e l l s  w e r e  d r t L l e d  a n d  c o m p l e t e d ,
g r o u n d w a t e r  p u m p  t e s t B  n e r e  u s e d  t o  d e t e r u i n e  t h e  a q u l f e r
c h a r a c t e r l s t l  c s  ,  d e t a t  l e d  g e o l o g l c  l o g g t n g  a n d  c o r t n g  n e r e  u e e d
t o  d e t e r m l ' n e  o v e r b u r d e n  c h a r e c t e r l s t l . c s ,  a n d  a  t h r e e - d l n e n s i o n a l  ,
f t n l t e - d l f f e r e n c e  g r o u n d w a t e r  m o d e l  w e B  u s e d  t o  e l n u l a t e  t h e
p r e - n l u l n g  a q u l  f e r  s y s t e n .  A  r e g u l a r  m o n l t o r l n g  p r o g r e u  w a B  a l e o
l u p l e u e a t e d o t h e r  c o E p o t r e n t a  o f  t h e  e t u d y  l n c l u d e d  s u r f a c e
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s e t e r  L n v e e t t g a t l . o n e ,  o a - a l t c  e o l l  t e 3 t l a g ,
s e u p l l n g ,  a o d  e a t e b l l a h r a g  a  u e a t h e r  e t a t l , o a .
s t a f  f  t u g :  G l n g e r  s u n d a y  E v a a e ,  p r o J e c t  l l a n a g e r  &

G .  S t e v e  L o w r y ,  E y d r o l o g y

D r .  R u s s e l l  S h e p h e r d ,  G e o h y d r o l o g y

D r .  J a n e e  T a r n e r ,  C o u p u t e r  S l n u l a t l , o n

T e  e g a y e  E a l  1 u  ,  G e o l o g y

E e l e n  l f e a g r a f f  ,  S o i l g  a a d  V e g e t a t t o a

U .  S .  B u r e a u  o f  l l l n e s

C l l e n t :

wr te r  que l l  t y

Hyd ro logy

C l l e n t :

T h e  p r t n e r y  g o a l  o f  t h l  s  L a v e B t l g a t l o u  w a s  t o  l o c a t e  a a d
c h a r a c t e r  ! z e  e q u l  f e r  s y B t e m e  t o  b e  a f f e c t e {  b y  p r o p o s e d  n l a t a g
e c t l v l  t l ' e s  a t  P r y o r  l l l n e  n e a r  t l a l a e a b u r g  ,  C O .  t o c a l  a a d  r e g t  o n a l
f a u l t s  w e r e  m a P P e d  u e l n g  e e r t a l  p h o t o e  a n d  f t e l d  r e c o o D a l  s B a a c e .
T h e  s t u d y  a l e o  l d e n t t  f t e d  t h e  g e o h y d r o l o g l c  c o n n e c t l o n  b e t w e e n
a b a n d o n e d  m l n e  w o r k l n g e  t h a t  a r e  f l o o d e d  a n d  t h e  n e r  n l n l o g  8 E € E  r
O v e r b u r d e n  s a m p l e s  w e r e  a n a l y z e d  f o r  t o x l c  a n d  a c l . d - f o r u t n g
m a t e r l a l s  a n d  r r a t e r  B a m p l e e  w e r e  t a k e n  f r o m  t h e  f l o o d e d  w o r k l n g e .
T h e  u n d l  e t u r b e d  s  t r e a m  c h a n n e l  w a s  s t u d l e d  f o r  u s e  l n  d e e l g n l n g  a
s t a b l e  r e c l a l n e d  c h a n n e l  B e c t l . o n .

S t a f f l n g :  G l n g e r  S u n d a y  E v a n s ,  P r o J e c t  H a n a g e r  l E n g t n e e r l n g

S u r f a c e  I { a t e r  H y d r o l o g y

T s e g a y e  E a 1 1 u ,  G e o l o  g y /  G r o u n d  I { a t e r

H e l e a  I { e a g r a f  f  ,  P e r n l  t e / S a m p l t n g

C o l o r a d o  l t l n e d  L a n d  R e c l a m a t l o n

J . F .  S a t o  a n d  A e e o c l a t e e  h a e  b e e n  t h e  c o o t r a c t o r  t o  O S U
R e g l o n  v  t o  c a r r y  o u t  t h e  S O A P .  T h l e  p r o g r a n  p r o v l d e d  a s a l e t a n c e
t o  s e v e r a L  o P e r a t o r s  t o  e v e l u a t e  t h e  l r n p a c t e  o f  m l n l n g  1 n  E h e
a r e a B  o f  h y d r o l o g y  a n d  o v e r b u r d e n  e f f e c t s .  S p e c t  f l  c a l l y  ,  J ,  F .
S a t o  &  A s e o c i a t e B  h a e  p r e p a r e d  t h e  ' D e t e r n t a a t l o n  o f  p r o b a b l e

H y d r o l o g l c  C o n B e q u e u c e s :  a a d  " s t a t e m e n t  o f  t h e  R e e u l t e  o f  T e s t
B o r l n g e  o r  C o r e  S a u p l t n g s  *  a B  w e l l  a B  o t h e r  e n v l  r o n n e n t a l
r e q u l r e t r e n t e  o f  C o l o r a d o  H l n e d  L a a d  R e c l a u a t l o a  B o a r d .  S t u d l e s
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o f  f o u r  a L n e e  l n  c o l o r a d o  e n d  N e w  l { e x l c o  l n v o l v e d  e r t e n s l v e  f t e l d
a 8 8 e 8 8 n e n t  o f  t h e  h y d r o l o g l c  r e g l . u e  a n d  g e o l o g l c  c o n d t t l o u e .
H e a v y  c o n s t d e r a t l o u  w a a  g l v e n  t o  p r e d l c t l o a  o f  f u p a c t s  o n  t h e
h y d r o l o g t c  b a l s D C € .

l a v e e t I g a t L o n s .
A l l  g t u d l e e  t n c l u d e d  A l r u v l e l  v a l l e y  F l o o r

s t a f  f  l a g :  G t n g e r  s u n d a y  E v a n e ,  P r o J e c t  l { a n a g e r  &  E y d r o l o g y
G .  S t e v e  L o w r y ,  E y d r o l o g y

D r .  R u e s e l l  S h e p h e E d ,  G e o l o g y
T e e g a y e  H a i , 1 u ,  G e o l o g y

E e l e n  l { e a g r a f  f  ,  E n v i  r o n m e n t a l  s c l e n c e g
O f  f  l c e  o f  S u r f  a c e  l { i n l n g ,  R e g l o n  V

C l t e n t :

su r fage  I { a te r  Eyd ro rogy  and  sed ruen to rogy  } r anua l
T h l  g  u a n u a l  I t a B  p r e p a r e d  f  o r  o s l r  R e g l o a  v .  T h e  l a {  t l e l  t a e k

o f  t h e  p r o J e c t  w a a  t o  r e v l e s  3 0  n L u e  p e r r n l t  a p p l t c a t l o n B  t o
a B a e a s  t h e  p r e d l c t l v e  a n d  a n a r y t t c a L  m e t h o d e  u e e d  b y  n l n e
o p e r s t o r s  '  A u o t h e r  s e g n e n t  o f  t h e  p r o J e c t  l n v o l v e d  p r e p a r a t l o n
o f  a  E y d r o l o g y  a n d  s e d l o e n t  Y i e l d  I { o r k  M a n u a r ,  d e s l g n e d  t o
f a c t  1 t  t a t e  s o m e  o f  t h e  m o s t  f r e q u e a t l y  u s e d  p r o c e d u r e s  i n  m l n e
p l a n  s u b n l  t  t a l s  '  T h e  m a t  n  d o c u m e n t  o f  t h e  p r o J  e c t  ,  t h e  H y d r o r o g y
M a n u a l  '  d l s c u s s e s  1 n  d e t a l l  t h e  t e c h n l . c a l  m e r l t s  o f  B u r f  a c e  r r a t e r
h y d r o l o g l c  n o d e l s , s e d l m e n t  y t e l d  n o d e l s ,  a n d  h y d r a u l t c
E t r u c t u r e s  a P P l l e d  t o  n l t l g a t e  a d v e r s e  i m p a c t s  o f  c o a l  m l n l n g .
? h e  m a n u a l  w a s  w e l l  r e c e L v e d  b y  o s u  a s  e x p r e s s e d  l n  t h e l  r  l e t t e r
o f  r e c o n m e n d a t l o n ,  E x h l b l t  5 ,
S t a f f l n g :  G l n g e r  S .  E v a n s  ,  p r o J  e c t  H a n e g e r

D r .  R u s s  S h e p h e r d ,  G e o m o r p h o l o g y

G .  S t e v e  L o w r y ,  E y d r o l o g y

T g e  g a y e  I I a I l u ,  G e o l o g y

E e l e n  D l .  I { e a g r a f  f  ,  E n v l ,  r o n m e n t a l  S c l e n c e a
C l l  e n t  : O f  f  I  c e  o f  S u r f  a c e  l l i a i a g

! l l n e  S l t e I n v e s t l g a t l o n s f o r  W l 1 1 1 a E  L a c k e A B s o c .
S r u d l e s  l n c l u d e d  e s u b s l d e n c e s u r v e y a n d  t n o n l  t o r i n g  p r o g r a r n ,
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d e  t a l  l e d

p 1 a a .  A

g l t e .

S t a f  f  1 n g :

Ct teo t :

v e g e t a t l o a  e t u d y ,  s o l  I  r e p p l n g  ,  r n d  d r a t n a g e  c o n t r o l

c o a l  r e E o u r c e s  e e t L a a t l o n  n a B  a l e o  p r e p a r e d  f o r  t h e

T a e g a y e  H a l  l u ,  G e o l o g y

E e l e n  W e a g r a f f ,  S o t l a  a n d  V e g e t e t l o a  \

G l n g e r  S u n d a y  F v a n a ,  H y d r a u l l c  s t r u c t u r e e  a n d  E r o a l o n

E e t i u a t e B .

P r i v a t e  l { l n l u g  C o n p a n y

- K -  F a c t o r  D e E e r m l n - a t l . o n

J . F .  S a t o  &  A e s o c l a t e e  w a g  a  s u b c o n t r a c t o r  t o  S t n o n s ,  L l

A e  s o c i a t e e  o n  t h l  e  p r o J  e c t  f o r  O S U ,  R e g l  o a  V .  T b e  p r o J  e c t

e v a l u a t e d  t h e  c o n t r l b u t l n g  f a c t o r B  t o  e r o s l o n  o D  f o u r  e o l l  t y p e a

f o u n d  l n  s e a t e r n  m l n t a g  o p e r a t l  o n s  .  T h e  e t u d y  u s e s  a  r a l n f a l l

e i o u l a t o r  t o  p r o d u c e  t h e  r e q u l r e d  d a t e  w h l c h  1 1 1 1  t h e a  b e

a n e L Y z e d .  J . F .  S a t o  &  A e e o c l a t e g  w a B  L n v o l v e d  1 a  b o t h  d a t a

c o l l e c t l o a  a n d  d a t a  e n a l y s l .  s .

S t a f f l a g :  G l n g e r  S .  E v a n s ,  p r o J e c t  U a n a g e r

C l l e n t : S i m o n e ,  L t  A e s o c l e t e B

R e v l e w  o f  S o 1 1  S t a b l L l z a t l o n  l t e t h o d s  f o r  F o u r  M l g l n g . _ l n d

R e c l a m a t l o n  P l a n s

J .  F .  S a t o  &  A s s o c l a t e s  E a s  a  s u b c o n t r a c t o r  o n  t h l s  s t u d y  a n d

P r o v t d e d  l n p u t  o n  e r o s l . o n  a n d  r u n o f  f  c o n t r o l g .  T h e  e t u d y  a l e o

P r o v l d e d  a n  a B s e B E r n e n t  o f  m e t h o d s  u s e d  w l t h  r e c o m m e n d a t l o n s  o f

a p p r o p r l a t e  a p p l i c a t l o n B .

s t a f f t n g :  G l n g e r  s .  E v a n s  ,  E r o s l o n  a n d  R u n o f f  c o n t r o l

C l l e a t  :  W l 1 1 a r d  O w e n s  A e s o c l a t e B ,  I n c .

T e c h u l c a l  A s s l s t a + c e  t o  D O E  R e g l o n  X  f o q  l n a l l  E y d r o p o n e r  P r o J e c t s

J F S A  n a 8  a w a r d e d  t h l  e  c o r t t r e c t  t o  a B s l s t  p o t e n t l a l  d e v e l o p e r B

e v a l u a t e  t h e l  r  h y d r o e l e c t r l c  e l t € 8 .  T o  d a t e  t h e  f l r n  h a a  e n a l y z e d

3 5  e l . t e s .

P o t e n t l a l

c o n s t r a l n t g .

E a c h  a p p r a l  s a l  1 e v e 1  r e p o r t  c o n t a l n s  l n f o r n a t l o n  o n

t e c h n l  c a l  ,  e n v l  r o n m e n t a l ,  e c o n o m l .  c  a n d  s o c i a l

A n  e s t l m a t e  o f  t h e  p r o J  e c t  c o B t  I  s  d e v e l o p e d  a n d

c o m P a r e d  t o  e x p e c t e d  p r o J  e c t  r e v e n u e s  b y  E e a n B  o f  a  p r e E e n t  v a l u e
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o f  D e t  r e v e a u e  8 n e l y g l B .  A  b e n e f t  t l  c o e t  r a t l o  I  a  u s e d  t o
d e t e r n L n e  1 f  t h e  e l , t e  y a r r a n t B  f u r t h e r  a t u d y .

D u r l u g  t h t  e  p r o j  e c t  ,  t h e  f l  r a  h e s  g a l n e d  v a l u a b l e  e x p e r l  e n c e
l n  t d e n t l f y t n g  t h e  p o t e n t l a l  e n v l r o n n e n t a l  a a d  B o c t a l  l n p a c t e  o f
s u c h  a  P r o J  e c t  o n  t h e  l o c a l  a r e a  .  T o p l  c e  t h a t  h a v e  b e e n  a d d r e s s e d
l n  s o D e  d e t a t  I  a r e  f l  e h e r y  r e s o u r c e e  ( b o t h  a n e d r o a o u a  a n d
r e s l d e n t )  ,  v a t e r  r l g h t e  r  8 v a 1 l a b t 1 1 t y  o f  w a t e r ,  c o u p e t l a g  l a n d  u s e
(  l a c l u d t n g  u s F s  l a a d  )  ,  s e l e c t l o u  o f  e q u l p n e n t  ,  e a d  e l  t e  l a y o u t  .

T h l  s  P r o J  e c t  o P e r a t e s  u n d e r  s t r l  c t  t l m e  e n d  b u d g e t a r y  l l n l  t e  .
J F s A  h a e  b e e n  a b l e  t o  p r o d u c e  h l g h  q u a l l t y  r e p o r t s  w l t h l n  t h e s e
l t n t t 8 ,  a a  e v l d e n c e d  b y  t h e  l e t t e r  o f  r e c o m u e n d a t l o n  f r o m  t h e  U S
F l e h  &  I { l l d l l f e  w h l e h  L e  L u c l u d e d  a B  E x h l b t t  6 .
s t a f f l o g  :  G .  s t e v e  L o r r y ,  H a t e r  R e e o u r c e s
C l t e n t : D e p a r t E e n t  o f  E n e r g y

l o w - E e a d  H y d r o e l e c t r l c  E v a l u e t l o n  a n d  r n v e n t o r

J  '  F  '  S a t o  a n d  A e s o c l . a t e e  r r a g  e  e u b c o n t r a c t o r  t o  T u d o r
E n g l n e e r l n g ,  S a n  F r a n c l , s c o ,  f o r  t h l a  B u r e a u  o f  R e c l a m a ' t l o n  s t u d y .
T h e  f  l  r r n  w a a  g l v e n  t h e  p r t r n e r y  r e B p o a e l b l l l  t y  f  o r  t h e
c o l n P r e h e n s l v e  e v a l u a t l o n  o f  d e v e l o p e d  a n d  u n d e v e l o p e d  l o w - h e a d  d a m
s l  t e s  1 n  s e v e n  o f  t h e  s e v e n t e e n  w e s t e r n  s t a t e s  u n d e r  s t u d y .  T h e
l a s t  p h a e e  o f  t h e  p r o J e c t ,  o c t o b e r  f 9 8 0  t o  o c t o b e r  t g B f ,  i n c l u d e d
d e t a t l e d  a p P r a i s a l  s t u d l e e  f o r  a p p r o x t m a t e L y  4 0  s l . t e s  l a  a
8 e v € o - s t a t e  a r e a .  F l o w  e x c e e d a n c e  v a l u e s  u s e d  t o  s l z e  t h e
e u b a n k u e n t ,  8 P 1 1 1 w a Y r  a n d  t u r b l n e  f o r  e a c h  e l . t e  t r e r e  o b t a l n e d
u e t n g  t h e  S H H Y D R o  c o l D p u t e r  p r o g r e m  d e v e l o p e d  b y  t h e  B u r e a u  o f
R e c l a m a t l o n  a n d  m o d l  f l e d  b y  T u d  o t  /  J F S A .  P r o b a b l e  M a x l m u m  F l o o d
( p U f )  e s t l n a t e s  w e r e  m a d e  u s l n g  t h e  B u r e a u  o f  R e c l a m a t l o n - a p p r o v e d
C r e a g e r  f o r m u l a .

P r t o r  t o  t h e  t n t  t l a l  d e s l g n  ,  e a c h  e l  t e  h e d  b e e n  a e l e c t e d  b a e e d
o n  U ' S . G . s .  f l o w  d a t a ,  l o c a l  t o p o g r a p h y ,  g e o l o g y  a n d  b o t h  s o c t a l
a n d  e o v l r o n m e n t a l  c o n B t r a L n t s .  T h e  e a v l r o n u e n t a l  c o n s l d e r a t l o n B
l n c l u d e d  f t s h e r y  r e B o u r c e B ,  v l e u a l  l r a p a c t g ,  F s t e r  q u e l l t y ,
r e c r e a t l o n  u s e B  '  P r o t e c t e d  s p e c i e s ,  c u l t u r a l  r e B o u r c e s ,  w e t l a a d s
a n d  u a t u r a l  e r e 8 8 .  T h e  6 o c l a l  l u p a c t e  c o n s l d e r e d  w e r e  t h o e e  d u e
p r l n a r l l y  t o  t h e  e f f e c t e  o f  t h e  1 n - u l g r e t l o n  o f  n o r k e r B  t o  t h e
1 o c a l  a r e a  d u r t n g  t h e  c o n s t r u c t t o a  p e r l o d .
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s l t e  r c c o u D a l r s e a c e  p r o v l d e d  b a e l c  d a t e  r c q u l r e d  f o r  t h e
t o l t l a l  d e e 1 8 n .  P r o f l l e s  a n d  r e c t l o n e  o f  t h e  a f f e c t e d  r e a c h  o f
r i v e r  w e r e  t h e n  c o n p l ' e t e d  .  s t  r u c t u r e s  t h a t  w o u l d  b e  l n p a c t e d  r e r e
l d e u t l f l e d .  S t t e  s P e c l f l c  d a t a  o a  t h e  a e t u r e  o f  t h e  r l . v e r  u a B
c o l l e c t e d .  A a  a  r e s u l t  o f  t h t  e  a t u d y  a n d  o t , h e r  p r o 5  e c t E  ,  o u r
e t a f f  h a s  a  d e e p  a p p r e c l a t L o n  f o r  e n v l r o a n e n t a l  l e e u e B  a B E o c l a t e d
r l t h ,  a a d  h a e  d a t a  f o r ,  n e n y  r t v e r  B y g t e n e  l a  t h e  e e g t e r n  U .  S .
o u r  s t a f f  b a e  u s e d  b o t h  t h e  u s c s  H a t e r  R e s o u r c e s  D e t a  p u b l t c s t l o n s

a a d  c o o p u t e r  1 t  e t l a g a  o f  u S G S  t { A T s r o R E  d a t a .  F o r  t h e  B u r e a u  o f
R e c l a m a t i o n  e t u d y ,  s e  c o v e r e d  C o l o r a d o ,  H e b r a s k a ,  K a n B a s ,  N e w
M e x l  c o  ,  T e x e s  ,  O k l a m h o n a  ,  a n d  U t  a h .
J F s A  s t a f  f  i n g :  s t e v e  L o w r y ,  I f a t e r  R e s o u r c e g

G l n g e r  E v a n s ,  W a t e r  R e e o u r c e g

J u l l e  H c E e n r y ,  D r a f t e p e r s o a

T e e g a y e  E a i l u ,  G e o l o g y

T u d o r  e n g l  n e e  r l n g

U n d e r  t w o  s e p a r a t e  c o a t r a c t B  w l t h  t h e  B u r e e u  o f  R e c l a m a t i o n ,
J '  F  '  S a t o  a n d  A s e o c l a t e s  p e r f  o r r n e d  p r o f  e s e l o n a l  e e r v l c e s  w L t h l n
t h e  c o n t e x t  o f  S E E D .  8  d a m s  u u d e r  t h e  N a t l 0 n a l  p a r k  s e r v l c e  a n d
u '  s  '  F l s h  a n d  I { t  l d l t f e  s e r v L c e  u e r e  s t u d l e d ,  s a f e t y  e v a l u a t l o n B
n a d e ,  a n d  w r l t t e n  r e p o r t e  f  u r n l s h e d  f o r  e a c h  c o v e r l . n g  g e o l o g l c
c o n d l  t l  o n s  a n d  I  o t  m e c h a n l  c a l  f e a t u r e s  o f  t h e  d a m e  ,  a p p u r t e n a n t
B t r u c t u r e s  a n d  r e 6 e r v o l r  r t m B .

S t a f f t n g : J a m e s  S a t o

H o w a r d  S l n p s o n

D a l e  I { e s k a m p

E r n e s t  D o b r o v o l a y

N o r b e  r t  H o o n a n

B u r e a u  o f  R e c l a m a t l o u

B e s l d e s  t h e  e x p e r l e n c e  r e p r e s e n t e d  b y  t h e s e  c o n t r a c t B ,  J l n
S a t o  h a a  c o n s l d e r a b l e  e x p e r l e n c e  1 n  d a m  d e s l g u  a n d  c o n s t r u c t l o n .

C l l e n t :

C l l e n t :
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J  '  F  '  S a t o  a a d  A e e o c l a t e s  o w n r  a n d  o c c u p l e e  2 0 0 0  8 g .  f t .  o f
o f f l c e  s P a c e  1 n  L t t t l e t o n ,  c o .  T h e  f i r r  h a s  c o u p u t e r  e q u l p a e a t
t h a t  I ' n c r u d e s  :  e  D E c  t A  l 2 o  t e r r n l n a l  t h g t  a l l o w s  t l n e - s h a r l a g
w t t h  a a J o r  c o e n e r c l a l  a a d  g o v e r n u e a t  c o u p u t e r  B y B t e u s  l n  t h e
D e n v e r  a r e a  I  a  I { A N G  2 2 a o  L v P  w l  t h  t r o  D p  u o r k s t a t t o D s  r  n a t r l x
P r l o t e r ,  e n d  e o f t w a r e  w h l  e h  l n c l u d e e  a c c o u D t l n g ,  e n g l n e e r t n g ,  a n d
P r o J  e c t  E s n a g e u e u t  p r o g r a u e ;  a n d  a  D E c - u a t e  r o r d  p r o c e B s l n g
s y B t e u  w l t h  l e t t e r  q u a l t t y  p r l n t e r .

t h e  f l r u  h a e  a n  e x t e n s t v e  c o r l e c t r o a  o f
t h r e e  4 I { D  v e h l  c l € 8 .  F o r  d r a f  t t a g  B e r v r . c e s ,
e q u l p p e d  w o r k  B t a t l o n e  a n d  b l u e p r l o t  o a c h l n €  r

F o r  c o l l e c t l u g  s a t e r  q u a l l t y  s a m p l e e ,  t h e  f l r n  o s a B  e n  a l r
P U E P  o P e r a t e d  0 .  5  m l  c r o n  f l  l t e r  a p p e r e t u s  r  8 D  e l e c t r o c o a d u c t l v l  t y
D e t € E  r  .  

a n d  a  P o r t a b l e  E a c h  l { a t e r  q u a l t  t y  k t  t  f  o r  f  i e l d
u e a s u r e m e a t  I  o f  P H  ,  a l k e l t n l  t y ,  a n d  o t h e r  p a r a u e t e r s .  I { e t e r
l e v e l  D e a E u r e m e n t  e  l a  w e l l e  a r e  t a k e n  u s i n g  e  5 0 0 - f o o t  l l - e c o p e
a n d  a  3 0 0 - f o o t  " P o P p e r "  d e s l g n e d  a c c o r d l n g  t o  u . s .  B u r .  o f  R e e .
E t a n d a r d s '  J . P .  S a t o  a n d  A s e o c l . a t e B  a l s o  h a s  e n  a l r - l t f t  p u D p
a p p a r a t u s  u s e d  t o  c l e a n  o r  p u r g e  w e 1 l e . I { e  a l  s o  o w n
c u B t o r n - f  a b r l  c a t e d  P l p e  c l a n p s  o f  v a r l o u s  e L  z e s  f  o r  s e t t l n g  w e l l
c a s t n g  w i t h o u t  r l e k  o f  l o s l n g  t h e  c a g l n g  d o w n  t h e  h o l e .

s u r v e y  e q u l p u e n t  a n d

H e  h a v e  t h r e e  w e l l -
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..4e3 C,cnlraairt Buitding. l3t3 Shrrrnrn Strccf

DGnvGr. Gobryto loaog Td. t3o3l !3$,336?

Druld G. thcllon'Dlrector

Augurt 5, fggl

To rfisn f t nry sonEcrn:

J' F' 3rto rnd lggoclrtcr hrvc rprfcd on $F rn tf opcrutort .i i lrtlncc
Progr|sr (soarl 

-ProJccts t heve acrii rtttr In thc hst yc.r; thc sulphurCreek rnd Sunltght eo.l ntncs. 
-tt 'goAP 

prognn Involver Golfrctlon ofbrrcl lnc acologlc rnd hydrof oglc lnfirartlon for rarl I eoel rlncs to ureIn obtrlnlng r Pernlt utc.i at-G"i;;.do ?crnrncnt tcautrtory ?ro916.

To drtcr E hrvc rccGlvcd r ftnrl rtport qr thc Srrnlfght illnc, rrfrichcovcri rll thc Infomrtlon nceds pnrentcd by thc ftirrcd Lrnd lcclrnrttoaDivlonr' tutlnq o:t. Erlf^nccttngi. ! *, prrtteuf rrty Inprcrscd by trg;1rcl I thcy rcrkcd :lth t{LiD rnd tf,i'rinG opcrrtor ln rcrchf ng rolutlonr tothe vrr lous hydrolog ic rnd gcotogi.-irr.*, prclcntcd. Thcreforc, bescdon rY knortedgc of thclr rcik, f 
-puld 

glvq'tiii orgrnlzrtlon r goodrceotmnnde t lon.

3lncrrrty,

4^
lhrron. lcclrartlon Spechf lrt



Let ter  of Reconmendat ion fronr Off ice of  surfrce f l rn ing.
?9

unitcd statee Deparbent of the Interior
OFI''ICE OF ST'RFAEE MINING

Rcclanstim rnd Enforuaucnt
tnooKs towEns
I UO I STH STN,EET

DEtfYEr. coton^Do t0202

tugust 10, 1981

To t{hom It -lt y Ooncern:

SubJect: Letter of Reconmendailon

J'F' Sato rnd Assoclates have been dofng consultlng uork for the gfflce
of Surface lfinlng, sr,ali Opeia6; Gistance prognam, for over one and a halfvears' The rcrk-has consiiteo 9f g.gi"gtgl-li'iHtogic and engtneetiiig Inalysisof existlnq and proPosed coal 

-rinei-in 
Coloriido- and lfew lfexfco, The workpruducts hive uein-il"y-proiiss iJnir'rd-riffi;;'-ift';;d'[iliiet constlnints,

Fg--n{.ar- tlurrat''$ri th
Asslstant Reglonal Director
State Programs Branch

I



Letter of Rccorrnendetion frgn U.S.
Ff  sh rnd t t l  ld l  i fc  Scrv lcc.

Unilctl Slutes Dclxrrlrrrcnl of tfre lrrlcrior
l'lsll,t.\lt s'l|.lrltlu sultt.l(;g
LLOYO too  t u t | . o t r { c .  t u t "E  , f l t

too tr.E. r |ULTiToHAr. TTFEGT
tof lTLAHO. C 'FEGOH t t t t l

' August 14, lggl

llr. Larry Mann
I: ! . ̂ Departrnent of Energy
91 5 Second Aye. 

r
Seattle, bfashington 9gl 74

Dear ilr. ilann, .

I rould like to take this opportunity to tJrank Jour for the services ofyour contractor, J. F- sato ild Asiliatis 
-in 

ioiducting- feasibil itystudies for hydioeleitr ic potenti i i -at u.s, Fi;h and t{ i ldl i fe Service .raci I itles' -I.,1; 
-;il;;"ation 

in-irFiciini .ir,i"rtuov is sreasy appre-ciated'' The stylv op5.tt are aireioy pr.oving to be very usefur in ourenergy conservation progran.

30

Flr. Steve Lowry of J. F. Sato andand-?repared the 
"eporis. 

He isqual i ty of hi s work.

Associates conducted the field studies
to be csrmended for the exceptional
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NATIVE PLANTS, INC.



3.
KEVIN L .

EDUCATI ON

ALLRED, ASSISTANT MANAGER/RECLA!,IATIOI{ SERVICES

I. l . . . in Range.Ecology_wlth addit lonal emphasls tn l , l i ldl l fe Ecology, Texas
A & l . l  Unlverslty, 1980; B.S. ln Range Science, Surma Cum Laude, Ei igham
Young Unlversity, I  976.

RESEARCH/ EilPLOYIiIENT

Slnce_ jo ln lng  Nat ive  P lan ts ,  Inc .  (September ,  19g l ) ,  co ' l lec ted  and ana lyzed
data to be used in the development of a revegetati6n plan along the Alaikan
Natural cas Pipel ines. Managdd the revegetal lon of di" i l l  pads'and the estab-
l lstment of study plots ln northwestern Eolorado, developed revegetation plans
ano supervised revegetatlon efforts ln southern colorado, developed land use
and rec lamat lon  on  p lans  and es tab l l shed s tudy  p lo ts ' in  0 tah .

Served as_a teach ing  and research  ass is tan t ,  Br igham young Un ivers i ty .  0 rgan-
lzed-and taught  a  Iab  on  range fo rage ldent i f l ca [ ion  u i l l i za t ion .  c6ached-
and instructed the BYU range-plant identi f icat lon team. conducted seed germ-
ina t ion  and seed l ing  es tab l i shment  t r la ls .  conducted  smal l  mammal  feed i ig
t r ia ls .  Conducted  s tud ies  fo r  an  EIS as  a  range techn lc ian ,  Bureau o f  La id
Management, Salmon, Idaho. Conducted plant coiposlt ion and distr ibution
studies on mule deer wlnter ranges for 'several irerd units as a trainee for the
Utah Division of ' r{ i ldl i fe Resouices

served as a research asslstant, Texas A & l i l  university. Developed and conduct-
ed a.research project studylng deer and catt le distr i-bution patterns on a short
duration grazing system. nequlreA stat ist lcal design and analysis, census
tecnnlques and vegetation data col lect lon. Taught undergraduate ecology labs.

served _as a range conservatlonlst/plant ecologlst with the Bureau of Land Manag-
snent for a rainfal l  simulat ion pr65ect. Coliected and analyzed data on hydrol
logic responses under'dif ferent lrai ing systems, soi ls and eiological regimes
throughout  the  western  un i ted  s t , tes .  

-Deve loped 
sampl ing  des ign i ,  da ta  io l lec t -

ion  techn iques ,  and par t i c ipa ted  in  and superv ised d ; ta  ;o l lec i ion .  Ass is ted
ln  the  opera t - ion  o f  the  ra in fa l l  s imu la to r  and hydro log ic  sampl ing  dev ices .
Ass is ted  in  a l l  phases  o f  da ta  reduc t ion ,  ana lys ls  and- repor t -wr i I ing .  Deve lop-
ed so ftwa re- programs (Fortran and Basic) on an Hp mlnicomputer systei and a
Honeywell  6800 computer. Conducted stai ist ical analyses. '

served as reglonal revegetation special lst,  0ff lce of surface Mining. provided
techn ica l  exper t i se  in  deve lop ing ' revegeta i ion  programs and ana lyz ing  spec i f i c
revegetation problems with coal mines [hrouqhoui the western united States.
Reviewed monitoring data and provlded feedbick for improvement of revegeta on
programs. Provided technical advice regardlng impacts of coal mining ind
revegetation potentlal .  Stat lst lcal ly inalyzEd bisel lne data to be lsed as
success crl teria for revegetation. Rivlewei reclamation plans for compl lance
with the surface l i l ining control and Reclamation Act. part icipated in team re-
view.and developed documents fnom environmental ,  technical,  and legal aspects.
Part iclpated in the development of state guidel ines. Took-the leai i  in dlvelop-
ing a comprehensive data bise to include iata from mine plans, monitoring pro-
grams and bond release tests interfacing with other softr,nre for analysl i  and
data representation. Developed softwarE programs (Fortran, Basic) using IBi l
and COC computer systsns, Tektronics graphlci systems, and-periphiral hirdware.
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Provided technlcal
and data col I  ect ion

PUBL I CATI ONS

support in research
standpoints.

pro jects f rom deslgn,  analyt lca l  ,

Authored revegetation sections
for  the  fo l low ing  coa l  mines :
Canadlan Str ip,  and Gi l  I  e t te.

AI,TARDS AND RECOGNTTION

of technical  and envl ronmental  assessments
Skyl ine,  Rawhide,  l , lest  Decker,  l {arr  Str ip,

Member of Phi Kappa Phi l lonorary Academi c Soci €ty, Gamma Si gma Del ta Honor-
ary Soci€t .y '  Phi  Sigma Honorary Bio logical  Society.  I ' las l  is ted as the 0ut-
s tand ing  Sen io r  in  Bo tany  and  Range Sc ience  a t  B r igham Young Un ivers i t y ,1976 ;
l , lho 's  t lho  in  Amer ican Co l  I  eges  and Un ivers i t ies ,  J  976.  Rec ip ien t  o f  L .A .
Stoddart  Schol  arshi  p (Utah Sect ion,  Soc iety for  Range i ' lanagement )  ,  1976;
Pres ident ia l  Scho l  a rsh ip ,  Br igham Young Un ivers i ty ,  I  974- l  976.  Pres ident
(1976)  and V ice-Pres ident  (1975)  BYU C6apter ,  U tah  Sect ion ,  Soc ie ty  fo r
Range Management;  Agr icul tura l  Counci l  Representat ive,  Br igham Young
Un ivers  i t y ,  I  976.

PRoFESS IoNAL oRGANT ZAJT0NS

Member of  the Society for  Range Management.
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THOI,IAS J.

EOUCAT ION

GUOBIS, RECLAIVIATION ECOLOGIST

M. S. '  SUNY Col I  ege of Envi ronmental Sci ence and Forestry, I  980
B,S.  ,  Brooklyn Col  l€g€,  197?

RESEARCH EMPLOYMENT

Since io in ing  Nat ive  P lan ts  ln  1982 as  a  Rec lamat ion  Eco log is t ,  has  served
as technical advisor and supervised revegetation efforts on steep slope
o i l  sha le  lands  in  western  Co lorado.  Suoerv is ion  en ta i led  on-s i te  coor -
dination of Native Plants and subcontractor crews and ouali ty assurance for
work involving dri l l ,  broadcast, and hydroseed techniques. Also developed
revegetation plans for coal mines and waste disposal si tes in Colorado, Utah,
and Hyoming, and designed test plot and f ield research studies for use in a
number of the western states. Assisted in Native Plants'  development of the
Amoco Rose Park (Salt Lake City) sludge oit  reclamation plan.

Ecologist,  U.S. Dept. of the Interior, Off ice of Surface Mining, from 1980-' ,982. Served as principal vegetation ecologist and stat ist ician for the
western Technical Center, 0SM, Denver, Colorado, Acted as proiect coordinator
in mine plan review and permit decision document preparation, and vegetation
research. From 1979 to 1980 served as Surface Mining Reclamation Special ist
for the OSM in Kentucky. Was responsible for inspection of surface and deep
mines and preoaration plans for the purpose of enforcing the provisions of the
Surface l4ining Control and Reclamation Act of 1977 during the Init ial  Regulatory
Program.

Thesis research was conducted on the evaluation of the environmental con-
s t ra in ts  on  popu la t ion  qrowth  o f  one o f  the  spec ies  na tura l l y  co lon iz ing  an
abandoned l imestone quarry site in central i ' lew York. This work involved f ield
and lab  assessment  o f  herbaceous p lan t  popu la t ions  and cormun i t ies  ( inc lud ing
seed l  ing  ident i f i ca t ion  and germinat ion  tes ts )  and o f  mic ro-meteoro log ica l
and so i l  charac ter is t i cs  and comDuter -a  ss  i  s  ted  s ta t i s t i ca l  ana lyses .

AWARDS AND RECOGNITION

Regen ts  Scho la rsh ip  and  Incen t i ve  Award ,  1967-1972
Anna  E .  Schoen-Rene  Gradua te  Fo res t r y  Scho la rsh ip ,  1976

PROFESSIO IAL CRGAN IZATIONS

Eco log i ca l  Soc -? t \ /  c f  Amer i ca

PUBL iCATIOI- iS

Guob is ,  T .J .  1980 .  Immigra t ion  and  es tab l i shment  o f  Cen taurea  mac{ losa
Lam.on twoI imes tonequar rySubs t ra tes .Mas te r f f i f f iT i -ege
of  Envi  ronmental  Sci  ence and Fores t ry  ,  Syracuse,  l lY.

Guob is ,  T .J .  and  D.J .  Rayna l .  I  977 .  D i f fe ren t ia l  popu la t ion  response  o f
Cen taurea  macu losa  Lam.  on  two  I imes tone  quar ry  subs t ra tes .  Bu l Ie t in
uF6-ilSoffimer. Sg ( 2 ) : 4t (Abstract ) .
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DENiltS J. HAt{SEt{, MANAGER/RECLAHATI0il SERVICES

EDUCATION

Ph. D. i n Botany, Uni versi ty of l, l i chi gan , 1977 ; fnl. S. i n Botany,
Br igham Young Un ivers i ty ,  1973g B.S. - in  Botany ,  Br iqham Youns Un iver -
s i  t y ,  l97 l

R E S.EARC H/ EilP L0 Y!.t E l|r

Jofned Nat ive Plants,  Inc. ,  in  1979 as the Manager of  Reclamat lon
Serv lces.  Act iv i t ies at  Nat lve Plants have lnc luded program management for
the evaluat ion of  the revegetat ion on the Trans-Alaskan Plpel ine System and
reclamat ion p lan for  the Alaskan Natural  Gas Transportat ion System, as
wel I  as bei ng respons t bl e for f i  el  d desl gn, st te sel ect i  ons , report
wr l t ing ,  and assur ing  the  smooth  and t lme ly  comple t ion  o f  a l l  phases  o f
the proiect. Program lt lanager for revegetation plans for ARCO 0i l  and Gas
C02 Pro jec t  in  Co lorado,  Bat te l le  Pac i f l c  Nor thwest  Labora tor les ,  25
inac t i ve  u ran ium ml l l  t a l l i ngs  s i tes  in  the  wes te rn  U .S . ,  Chevron
Resources Cornpany's phosphate mine in Utah,  and several  revegetat lon test
pl of studi es i n New lrlexi co, Col orado, and Utah for coal , precl ous metal s '
o l l  sha le ,  and energy  exp lo ra t ion  pro jec ts .

Conducted range inventor ies for  the 0 iv ls lon of  l { i ld l i fe  Resources for
the  Sta te  o f  Utah  in  1970.  l , lh i le  a t  Br igham Young Un ivers i ty  and the
Univers i ty  o f  l . l i ch igan served as  a  lec tu rer ,  research  ass is tan t ,  and
teach ing  ass is tan t .  A t  th is  t ime,  research  focused on  phys io log ica l
aspec ts  o f  sa l t  and drought  to le rance and p lan t  s t ress  phys io logy .  These
invo lved  the  app l i ca t lon  o f  quan t i ta t i ve  eco log ica l  and  s ta t i s t i ca l
approaches to  p lan t  es tab l i shment  and d is t r ibu t ion  prob lems.  Jo ined Texas
Ins t ruments ,  Inc . ,  in  L977 in  Oa l las ,  Texas  as  a  range manager  and
environmental  engineer.  Research at  TI  inc luded moni tor ing for  vegetat ion
stress f roen cool ing tower sal ts  for  nuclear  generat ing stat ions in
Ind iana,  Kentucky ,  t l i ch igan,  and Arkansas .  Lead b io log is t  fo r  the
Nat ional  Uranlum Resource Evaluat ion;  Program Manager for  ming-permit
basel i  ne studi es I n Col orado, Texas, and t{yomi ng; botani st for
envi  ronmental  impact  assessment of  the Colst r ip  pro ject  in  l ' lontana.

PUBL I CAT I O}I S

Publ lcat ions inc lude 9 journal  papers and over 15 technlcal  reports.
Toplcs inc lude physlo logy of  s t ress and sal t  to lerance,  p lant  establ ishment
and grodth on d isturbed land,  basel ine moni tor ing,  technolog/  assessments '
and revegetation test plot studles.

Al{ARoS, REC0GNITI0N ANp SERYICE

Recip lent  of  Botany and Range Scfence award at  BYU,1970;  Scot t  Turner
Award i  n Earth Sclence at the University of l ' l ichf gan, Sedretary of the BYU
Chapter of the Soclety of Range tfanagement, L97?-1973; Assoclate l ' fember of
the Socl ety of Si gma Xl and member Beta Beta Beta Bl ol ogl cal Honor
Society.  Also served as a consul tant  for  the Off lce of  Technology
Assessment in t{ashington, D.C. where two reports h,ere prepared, one on the
state-of- the-ar t  of  revegetat lon of  o l l  shale,  and the other  an evaluat lon
of appl ied genetlcs to reforestat lon and forest products. Has also served

t i r
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!

Pn the.0TA panel for the selectlon of authors rorklng on rater-use
technol ogl es _for agrf cul ture I n arld and senrf -arf d aieas of the U.S. llas
co-chalnnan for a iorkshop on Reclamatfon Plantfng of-Oisiurned sites ln
19Bl and-presented papers'at three other rorkshops oF sSmposla. Serves as
a manuscipt revleHer for the Amerfcan Journal of 'Botany.

COIISULTI I{G

Consul !f ng assl gnments I ncl ude servl ce wl th: Fl uor [rlorthwest,
Northwest  Pipel lne Company,  Cal i fornfa Nfckel  Co,  Chevron,  U.S.  Foiest
Service, Bureau of Land Management, Bureau of nei lamatlon, Plt tsburg and
fi tay _Coal Co, North Ameri cin Coai Co. , Hestern Tar Sandi, Rl o Bl aico 0l I
Sha le  Co. ,  t {h i te  R lver  0 l l  Sha le  Co. ,  g i t te t le  Pac l f l c  Nor [hwest
Laboratorl  es, Peabody Coal Company , ARC0 0i I  and Gas, Kentucky Uti  I  i  t i  es ,Arkansas Porrer  and Light  Compahy,- l ie t ro i t  Edison Co. ,  0TA, p l i teau
Resources,  [nc. /Get ty,  val ley c imp of  utah,  and otheis.

Membe rsh i p
l{anagement and

in professional  societ ies inc lude:
S lgma XI .

Soci ety for Range



3B

OONALD TI. WAGENET, SOILS SPECIALIST

EDUCATI Oil

M. S.  i  n  Soi  I  Science,  Utah State Uni  vers i  ty ,  l98l  ;  B.  S.
Sci ence, Uni vers i  ty of CaI i  forni a, Davi s ,  I  978

EMqL0YMENT/RESEARCH

Joi  ned l la t l  ve Pl  ants,  f  nc.  ,  in  l98l  at  Soi  I  Specla l  is t .
the company his pro jects have inc luded:

i n Soi I and Water

S ince  jo in ing

Proiect  Managei  Minerals Exporat ion Company (Union 0 i l -Sweet Water
Urani um Project, Rawl i  ns , Wyomi ng) .  Conducti  ng ongoi ng f i  el  d research to
develop a rec lamat ion st rategy for  lands to be inundated for  l5  years wi th
uranium ta i l ings waters.  Project  Manager Stauf fer  Chemical  Company,
Green River ,  l , lyoming.  Completed a deta i led soi l  survey for  cr i t ica l  areas
ad iacent  to  sod ium carbonate  ta i l ings  ponds.  Inc luded f ie ld  inves t iga-
t f  ons,  c i l r tography,  I  aboratory analys is,  and al  I  report  wr i t ing.  Senior
Scient is t  -  ARC0 0i l  and Gas Company,  Dal las,  Texas,  Developed and con-
duc ted  on-s i te  superv is ion  o f  topso i l  s t r ipp ing ,  s tockp i l ing ,  and red is t r i -
bu t ion  p lans  fo r  ARCO's  dr i l l s i tes  in  Southwest  Co lorado.  Sen ior  Sc ien t is t  -
Bat te l  le  Paci  f ic  Northwest  Laborator ies,  Richland,  t^ lashington,  Ident i  f ied
soi ls  in  Colorado,  New Mexico,  South Daf tota,  Utah,  and Wyoming as potent ia l
sources  o f  topso i l  fo r  rec la im ing  u ran ium ta i l i ngs  p i les .  Ass is ted  in
f ie ld  sampl ing  and ana lys is  recommendat ions .  Sen ior  Sc ien t is t  Chevron
Resources ,  Verna l ,  U tah .  F ie ld  assessment  o f  so i l  p roduc t iv i t y  and po ten-
t ia l  sources of  topsoi l  for  future rec lamat ion on Chevrtn 's  phosphate opera-
t ions near Vernal ,  Utah. Senior Sci enti  st Fl uor/ l lorthwest Pi pel i  ne
Company,  I rv ine ,  Ca l i fo rn ia .  Superv ised labora tory  ana lys is  o f  675 so i l
samples  fo r  so i l s -p lan t  communi ty  cor re la t ions .  Sen ior  Sc ien t is t  t les te rn
Tar  Sands,  Bonanza,  Utah .  Deve loped and conducted  on-s i te  superv is ion  o f
a  topso i I  s t r ipp ing  and s tockp i I ing  p lan  fo r  t les te rn  Tar  Sands '  opera t ions
near  Bonanza,  Utah .  Sen ior  Sc ien t is t  -  So i l  Tes t ing ;  Mr .  l , fagenet  i s  a lso
current ly  overseeing the development of  a rec lamat ion-soi ls  test ing labora-
tory at Nati  ve Pl ants t  Sal t  Lake Ci ty faci I  i  t i  es .

From 1978 unt i l  1980 served as Soi l  Scient ls t ,  USDA Soi I  Conservat ion
Serv ice ,  Lakepor t  Ca l i  fo rn ia .  Dut ies  inc luded so i l  mapp ing  a t  the  de ta i led
and reconnaissance levels,  engineer ing interpretat ions,  report  preparat ion,
and respons ib i l i t y  fo r  a l l  labora tory  ana lyses .  Superv ised t ra in ing  o f
soi l  sc ient is ts  in  Soi l  Conservat ion Serv ice mapping procedures.  Received
tra in ing ln management (USOA "Managenrent  Level  i i " , -s-day short  course)  and
reconnai ssance soi I  mappi ng ( 3-day- s hort course) .  From 1977 untf I  t  978
l . l r .  l lagenet  served as Bio logical  AiAe for  the tSDA Soi l  Conservat ion Servfce
Sta te  0 f f i ce  ln  Dav is  Ca l i fo rn la .  H is  respons ib i l i t i es  inc luded the  comple-
t ion,  organizat ion,  and edi t ing of  computer  worksheets for  s tate-wide proiects
on soi l  temperature and errsion control (Land Inventory and l ' fonitoring -
L I t l  I ) .  He a lso  ass is ted  the  Sta te  0 f f l ce  techn ica l  s ta f f  fn  the  ed i t ing
of compl eted sof I  survey manuscri pts.
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In 1977, t{r. }fagenet was Laboratory Assistant for the Department of Land,
Af r, and t' later Resources at the Unf versi ty of Cal I fornia , Davf s . He
i las responslb le for  the operat lon of  a var iable- lntensf ty  ra lnfa l l  s imula-
tor and analysfs of data for experiments assesslng the effects of ground
cover amount, shape, and thfckness on soi l  erosfon.

0RGANI ZATr oNS /r!0l|0RS

Amerlcan Soci ety of Agronorqy
Internat ional  Soi l  Science Society
Soi l  Science Society of  Amer ica
Sol l  Conservat ion Society of  Amer ica
Member -  Counci l  on Soi l  Test ing and Plant  Analys is

PUBLICATIONS AND TECHNICAL REPORTS

Spat ia l  Cor re la t ion  o f  In f i l t ra t ion  Rate  and Re la ted  So i l  Phys ica l  Pro-
pert ies.  Co-Author (SuUmit ted for  publ icat ion to the Sol l  Science Society
of  Amer ica Proceedings)  .

Topso i l  su i tab i l i t y  ana lys is  fo r  d r i l l s i tes  l -3  on  the  Sheep l ' l oun ta in  Un i t
ARCO Carbon D iox ide  Pro jec t .  May,  1981.

Rehab i l i ta t ion  s tud ies  fo r  Bat t le  Spr ings  F la t .  Annua l  Repor t ,  January  I
to December 3l ,  I  981 .

Stauf fer  Chemical  Company.  0rder I  Soi t  Survey,  I981.

Reconna issance so i l s  repor t  on  topso i l  ava i lab i l i t y  a t  the  b les te rn  Tar
Sands  ou tc rop  and  p lan t  s i te .  1981 .
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susAil l,t. t{HITE, BOTAI{IST/RANGE ECOLOGIST

EOUCATTOII

M.! , ,  Range and t t i ld l i fe  Management,  Br igham Young
8.S. ,  Zooloqy wi th minor in  Botany,  Br igham Young
1977

Uni vers i ty, I 980;
Un ivers i ty ,

R ESEARCH/ Er,tPL0 YHE ilr

-  Since jofn ing t le  staf f  at  t {at lve Plants,  work has lnc luded belng thepr lmany I !e lq invest lgator  in  a study involv lng rubber rabbi tbrush ani
be ing  a  f ie ld  techn ic ian ' in  the  eva lua t ion  o f  ievegeta t ion  e f fo r ts  on  the
Trans-Alaskan_pipel ine.  The second year of  s tudy 6n the proposed Alaskan
pipel  ine lnvol  ved the assignment as i ro ject  f ie l i  coordin i to i ,  being
responsib le for  f ie ld creu,s,  equipmeht,  completeness of  data io l  lec i ion,
root  and nodule col  lect lon for  

-mytorhizal  
i tuOles,  and computer  analys is.

A t ' i : t 99P|o jec tsc i ' en t | s tsa t t . t i t i veP lan ts in re io r tp rep i ra t |on ,
stat f  s t ica l  analys is '  mycorrh lzal  occurance and t  sbtat lbn, '  ind proiosal
l t l t !19.  Has overseen and carr ied out  several  of  the expir imenla l 'designs
in i t ia ted by Nat ive Plants,  inc luding germinat ion and gro*th expeniments onprocessed o i l  sha le  and n icke l  ta i l ing i .  Has  wr i t ten  ievera l  e ios lon
contro l  and revegetat ion p lans for  urban developments.  Analyzed and
reported on seed and tubei ing exper imental  p lot i  for  coal  ta-nA
recl amati on. Served as f I  el  d coordi nator oh establ i  shment of urani urn
i rr i  gati  on ald - vegetati  on experimental pl ots i  n Fa rmi ngton, New Mexi co.

Assisted in numerous vegetat ion and endangered pl in t  i tuales and
several vegetatlon reports for coal mines whil i  emplbyed by Endangered
Plant Studles, lnc. l{ork with the USDA Shrub Sciehces Lab-oratory
invest igat ions inc luded research in range shrub nutr i t lon.  Asst i tea the
project  scfent ls t  ln  d igest ion t r ia ls ,  i f rern ical  analys is,  exper imental
f i  el  9. pl ot- desf gn and mIi ntenance, shiub ut l  I  i  zat l  or i  meaiurements, and
growth evaluat fon.

PUBLICATIONS

l'ls. l lhl te has authored or co-authored over ef ght research publ I catf ons
and technl cal reports.

Membershlp ln professfonal  socfet fes fnc lude:  Sigma X[ .
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TSEGAYE HAILU
Geolog ist/Hyd rogeolog ist

Educrtlon

Diploma. Hydrogeology. Hebrew University, Jerusalem, lgl0
8.S., Geosciences, University of Hawaii, 196Z

Prolurlonrl Aff lllrtlonr

Fellow, Geological Society of Africa
Nigerian Mining, Geological and iJetallurgicat Society
Association of Geoscientists for International Development

Erpcrlcncr

Since ioining J. F. Sato and Associates early in February, 1981, Mr. Haitu has been involved in the
geologic, engineering geology and hydrogeologic.studies in a number of proiects including: The
Determination of the Probable Hydrologic Conseguences and the Statement of the Results of Test
Borings or Core Samplings for the Off ice of Surface Mining and Low Head Hydroelectr ic Power
Evaluation study for the Bureau of Reclamation under a subcontract to Tudor Engineering.

Just before ioining our f irm, Mr. Hailu participated in the Correlation of Stratigraphic Units for North
America (COSUNA) Project of the American Association of Petroleum Geologists. He compiled
stratigraphic data for basins and ranges in Colorado, Arizona and New Mexico under the
supervision of Dr. Harry C. Kent of the Colorado School of Mines.

From 1978 to 1980, Mr. Hailu served as Senior Geologist in the Geologicat and Mineral Resources
Department of the Sudan. He supervised field parties and conducted mineral exploration and
geologic mapping of the southeastern parts of the country. He was afso one of the principal
compilers of a new Geologic Map of the Sudan (1:2,000,000) to be published soon. Mr. Hailu
part icipated in drawing up the Second Strategic Plan for the Department outl ining i ts present and
future activities and areas of interest to foreign investment.

As Senior Geological Consultant with Metals and Minerals Nigeria Limited, in 1976 to 1977, Mr.
Hailu undertook mineral prospection for gold and industr iat minerals in southwestern Nigeria,
carried out a market survey for lime products throughout Nigeria and valuated some of the
cassiteri te and molybdenum mines in the country. He also undertook geologic studies of proposed
damsites.

Prior to his work in Nigeria, Mr. Hailu was with the Geological Survey of Ethiopiafrom 1968 to 1976.
He worked f irst,  as regional mapping and mineralsurvey geologist,  and later as head and co-project
manager of the Survey and the United Nations Development Program's Strengthening Project" He
has co-authored l /4 mil l ion maps of northern Ethiopia and contr ibuted to the Geological Map of
Ethiopia (1:2,000,000), 1973 Edit ion. He has published papers on Palaeozoic glacial rocks, in
Ethiopia and early structures in the Great Rift  Val ley in the Geological Magazine and lru,
respectively.

After completing university in 1967 Mr. Hailu was a Research Assistant for a year at the Water
Resources Research Center, University of Hawaii .  He was responsible for establ ishing laboratory
instrumentation for the concentrat ion of tr i t ium in natural Hawaiian waters for detection by
scint i l lat ion counting as the f irst-phase in the study of groundwater f low direct ion and layering
under the supervision of Professor Stephen Lau. The research work was published as one of the
Center's Technical Reports.



43

G. STEVE LOWRY
Water Resources Engineer

Educatlon

M.S., Civi l  Engineering. University of Hawaii ,  1gg0
B-s., science Engineering. Univeristy of Michigan, 1g7r

Prolesrlonel Englneer Registrailon

Montana 1979
Colorado 1980
Washington 1982

Erperlence

Mr.  Lowry is  the head of  the f i rm's  Water  Resources Department .  S ince jo in ing the f i rm in  June
1980, Mr. Lowry has part icipated in several water resource and environmental projects. As part of
the National Hydropower Study, he conducted appraisal level studies of hydroelectr ic power sites
for the Water and Power Resource Service. He is currently Project Manager of a contract which
provides technical assistance to the Department of Energy for evaluating the potential of
hydroelectric projects in the pacific Northwest.

Mr- Lowry has completed reports for the Off ice of Surface Mining determining the probable
hydro logic  conseguences of  smal l  min ing operat ions.  He was the Technical  Team leader  for  an
environmental assessment of coal mining in northwest Georgia. Mr. Lowry part icipated in a
groundwater  s tudy wi th the Bureau of  Mines which inc luded construct ion of  mul t ip le  complet ion
groundwater  moni tor  wel fs  and the use of  a  d ig i ta l  groundwater  model .  He a lso has completed
ut i l i ty  def in i t ion pro iects  for  the pre l iminary engineer ing phase of  15 mi les of  the Denver  Regional
Transportat ion Distr ict Light Rail  system.

Before joining the f irm, Mr. Lowry had worked in various areas of the water resources f ield. Most
recent ly  he had worked on the appl icat ion of  a  water  qual i ty  model  (WORRS) to an eutrophic
reservoi r  on the is land of  Oahu,  Hawai i .  Wi th resul ts  f rom the model ,  management  techniques to
improve the reservoi r  condi t ion could be evaluated.  At  the same t ime,  Mr.  Lowry was work ing on a
pro ject  to  determine the feasib i l i ty  of  d isposing of  e f f luent  f rom the Ocean Thermal  Energy
Convers ion (OTEC) pro ject  by means of  ar t i f ic ia l  recharge in to a basal t  aqui fer .

Mr-  Lowry has been a Senior  Assis tant  Sani tary Engineer  wi th the U.S.  Publ ic  Heaf th Serv ice in
Montana-  His  responsib i l i t ies inc luded prov id ing sani ta t ion fac i l i t ies for  the Nat ive Amer ican
populat ion on Flocky Boy 's  Reservat ion.  This  inc luded the design of  water  and sewer fac i l i t ies,
superv is ion of  construct ion and contracts ,  prepar ing speci f icat ions,  and management  of  a  work
force.

Pr ior  to  th is '  he had been a Resident  Engineer  wi th a consul t ing f i rm designing and construct ing
hydroelect r ic  insta l la t ions in  Zambia.  These insta l la t ions inc luded both concrete and ear th dams.
powerhouse fac i l i t ies,  d ivers ion st ructures and canals .  He worked on feasib i l i ty  s tudies for  new
si tes as wel l  as ensur ing that  construct ion on current  pro jects  was to speci f icat ions.  He a lso
par t ic ipated in  a regular  inspect ion program of  dam embankments,  out le t  works,  and dra inage
fac i l i t i es  a t  ex is t ing  hydroe lec t r i c  i ns ta l fa t ions .

Be fo re  th i s ,  he  had  worked  fo r  a  con t rac to r  i n  Zamb ia  as  an  Ass is tan t  S i te  agen t .  Th is  iob  invo fved
d i rec t  superv is ion  and  managemento f  a  med ium s ize  ear th  and  concre te  dam used  fo r i r r i ga t ion .

Mr .  Lowry  was  a  Peace  Corps  Vo lun teer  in  Bo tswana  where  he  ass is ted  the  loca lgovernment  in  the
prov is ion of  water  suppl ies to  v i l lages.  He worked wi th a l l  aspects of  the pro ject ,  f rom obta in ing
f inanc ing  to  des ign  and  cons t ruc t ion  and  f i na l f y ,  opera t ion  and  ma in tenance .
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JOHN A. NADOLSKI
Hydrologist

Educatlon

M.S., Hydrology/Hydrogeology, University of Nevada, Reno, 1979.
8.S., Forest SciencE, University of ll l inois, Champaign-Urbana, 1977.

Erperlencc

Mr. Nadolski has been extensively involved with the assessment of impacts on the hydrologic
balance due to the land-use changes. Currently, he is principal investigator for an U.S. Office of
Surface Mining study to define the approaches and methodologies useful in probable hydrologic
consequence studies and cumulative hydrologic impact assessments. He has written the inlet and
outlet section for a design manual for sediment control through the use of sedimentation ponds and
other physical/chemicdl treatment. He was one of the project engineers for the preliminary design
of the sanitary, storm, industrial wastewater, and potable-water/tire-protection systems for a
proposed expansion of the Stapleton lnternational Airport.

Prior to joining this f irm, Mr. Nadolski worked for the Off ice of Surface Mining (Department of the
Interior).  His responsibi l i t ies included the review, research, and application of physical and
mathematical modeling in groundwater and surface-water hydrology, hydraulic structures, alluvial
geomorphology, and sediment yield. He was also responsible for set-up and implementation for
several groundwater and surface-water monitoring programs.

Previously, Mr. Nadolski has been involved in projects which have included modeling of sediment
del ivery on undisturbed mountain watersheds, impacts of urban development on the ground-water
system, water quality analyses of improvements at the sewage treatment plant tor the cities of Reno
and Sparks, and water qual i ty analyses on four r iver systems in Cali fornia and Nevada. He has also
worked on small-mammal populat ion studies in l l l inois.

Mr. Nadolski is very famil iar with exist ing and proposed energy developments in the western United
States. He is also knowledgeable in regard to the requirements of the National Environmental
Policy Act (NEPA). He has prepared and has managed the preparation of several Environmental
Assessments (EA), and he has also aided in the preparation of several Environmental lmpact
Statements (ElS).

Professlonal Associations

American Society of Civi l  Engineers - Task Committee on Quanti fying Land Use Change Effects
Denver Water Board - Task Committee on Long Range Water Supply

Publications

AStudyo fBed |oadandTota |Sed iment f romtheEas tS ideo f theS ie r raNevada ;@,
Master's thesis: University of Nevada,1979.

Sediment Load from the Headwaters of the East-Central Sierra Nevada; Nadolski. .John A., C.M.
Skau, and John C. Brown; Desert Research Institute, Publication No. DRI-43009; Reno, Nevada;
July ,  1980.

Snowmelt Sediment from Sierra Nevada Watersheds; Skau, C.M., John C. Brown, and John A.
Nadolski;  Proceedings of Symposium on Watershed Management; American Society of Civi l
Engineers; Boise, ldaho, July, 1980.

Forested Watersheds of the East Central Sierra Nevada: Studies of the Quali ty of Natural Waters;
Skau,  C.M.,  John C.  Brown,  and John A.  Nadolsk i  ( in  press) .


