
Al l - - -0 to 10 cent imeters (O to 4 inches) grayish brown
(10YR 5/2\ very stony sandy loam, very dark brown (fOyn
2/2 noisti moderate thin platy structure; very friable,
nonsticky, nonplastic; many fine and medium roots; many
very fine interstit ial and tubular pores; 15 percent
gravel, 5 percent cobble, 5 percent stones; nonefferves-
cent,  neutral  (pH 7.2);  c lear wavy boundary.  (7 to fS
centimeters thick)

A12---10 to 33 centimeters (4 to 13 inches) grayish brown
(10YR 512) gravelly loam, very dark grayish brown (fOyn
3/2) moist; moderate fine granular structure; soft, very
fr iable,  s l ight ly st icKy, s l ighi ly plast ic;  many f ine and
medium roots;  many very f ine interst i t ia l  and tubular pores;
25 percent gravel, 5 percent cobble; noneffervescent, neu-
tral  (pH 7.2);  c lear wavy boundary.  (16 to 30 cent imeters
thi  ck )

82----33 to 5L cent imeters (14 to 20 inches) pale brown
(10YR 6/3) gravel ly loam, brown (10YR 4/3) moist ;  moder-
ate f ine subangular blocky structure;  s l ight ly hard,  f r i -
ab le ,  s l igh t ly  s t i cky ,  s l igh t ly  p las t i c ;  many f ine  and
medium roots;  many very f ine interst i t ia l  and tubu' lar  pores;
15 percent gravel ,  10 percent cobble,  5 percent stones;
weakly ef fervescent;  mi ld ly alkal ine (pH 7.8);  abrupt smooth
boundary.  (10 to 20 cent imeters th ick)

Clca--Sl to 66 centimeters (20 to 26 inches) pale brown
(10YR 6/3) very gravelly sandy loam, broun (l0yR 4/3)
mois t ;  mass ive ;  hard ,  f r iab le ,  s l igh t ly  s t i cky ,  s l igh i l y
plast ic;  many f ine and medium roots;  many f ine interst i t ia ' l
and tubular pores;  30 percent gravel ,  5 percent cobble,  5
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5 percent stones; strongly effervescent, moderately alka-

l ine (pH 8.2);  abrupt smooth boundary.  ( lo to 45 cent i -

meters th ick)

C2ca--66 to 92 centimeters (26 to 36 inches) very pale

brown (fOyn 7/3) gravelly sandy loam, brown (10YR 4/3)

moist ;  weak f ine subangular blocky structure;  hard'  f r i -

ab le ,  s l  igh t ' l y  s t i cky ,  s l  igh t ' l y  p las t i c ;  many f ine  and

medium roots;  many f ine interst i t ia l  and tubular pores;

10 percent gravel, 5 percent cobb'le; strongly efferves-

cent,  moderately alka' l ine (pH B:2);  abrupt smooth bound-

ary. (20 to 30 centimeters thick)

C3ca--92 to 153 centimeters (30 to 60 inches) pale brown

(10YR 6/3) very gravel ly sandy loam, brown (10YR 4/3)

mois t ;  mass ive ;  hard ,  f r iab le ,  nons t icky ,  nonp las t ic ;

many f ine and medium roots;  many f ine interst i t ia l  and

tubular pores;  25 percent gnavel ,  10 percent cobble,  10

percent stones; strongly ef fervescent;  moderately alka-

t ine  (pH 8 .2) .  (SO or  more  cent imeters  th ick )

R0 Rock outcrop, 50 to 100 percent slopes

This land type occurs only in the Pinnacle Mine Si te extension area.

It occurs as a rock face on an extremely steep canyon side facing

west.  I t  consists mainly of  sandstone with a few thin layers of  shale.

I t  is  essent ia l ly  devoid of  vegetat ion;  consequent ly has no associated

range si te.  Permeabi l i ty  is  essent ia l ly  zero.  Runoff  is  very high

and eros ion  hazard  is  very  s l igh t  (hard  rock) .  Th is ' land  type  is  used

for aesthetics and watershed.

I t  has  no  taxonomic  c lass i f i ca t ion ;  tha t  i s ,  i t  i s  c ' lass i f ied  as  Not

Soi l ;  consequent ly,  i t  has no water or nutr ient-holding capaci ty and

no ef fect ive root ing depth.
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SOIL INTERPRETATIONS

The Brycan and Datino soils were sampled for laboratory testing in the

Sunnyside Mine Site area. Also selected for laboratory testing were:

one sample f rom the exist ing Pinnacle Mine Si te topsoi l  storage pi le

(not shown on map); one samp'le of mine spoil material from a small

area included in the disturbed Brycan soi l  in the proposed extension

of the Pinnacle Mine Site area; two surface samples of disturbed Brycan

soi ls in the proposed extension of  the Pinnacle Mine Si te,  one desig-

nated as southcentral, the other as southwest. The resu'lt ing data are

shown in the following table' LABORATQRY DATA FQR SQIL SAMPLES.

As can be interpreted from the data, all soils tested have very favorable

physical  and chemical  character ist ics for  p lant growth media.  A' l l  samples

were nonsal ine,  as exhibi ted by the low electr ical  conduct iv i t ies (EC

mmhos/cm); they are nonsodic, ds evidenced by the very low Sodium Adsorp-

t ion  Rat io  (SAR) .  Exc lud ing  the ' la rge  bou lders  on  the  sur face  o f  the

Brycan soi l  and the stones, gravel  and cobble in the Dat ino soi l '  the re-

maining soi l  mater ia l  has very favorable water and nutr ient  capaci t ies,

and have very favorable textures,  ranging from sandy' loam to l ight  c lay

loam or sandy c ' lay loam; that  is,  wi th 19.2 percent to 31.4 percent c lay.

The low levels of  Boron and Selenium (B and Se) indicate that  toxic i ty

from these elements is not a problem. The same is true of the heavy metals,

mo' lybdenum (Mo),  arsenic (As),  and lead (Pb).  The micronutr ient  e lements

o f  copper  (Cu) ,  i ron  (Fe) ,  z ink  (Zn)  and manganese (Mn)  have su f f i c ien t

quant i t ies for  proper plant growth wi thout creat ing toxic i t ies.  The re ' l -

at ively high amounts of  organic matter (0M) enhance the favorabi l i ty  of

the  so i l  mater ia ls  fo r  water  and nu t r ien t -supp ly ing  capab i l i t ies .  The

amounts of  major fer t i l izer elements of  potassium (K) is moderate,  phos-

phorus (P) is low, but adequate,  and ni t rogen (N) is moderate ' ly  low, but

adequate (est imated from 0M). consequent ly,  no appl icat ion of  fer t i l izers

are recorrnended with the fo l lowing except ions:  where mulch is used in the

reclamat ion process, 20 pounds of  avai lable ni t rogen per ton of  mulch

shou ld  be  app l ied .  A f te r  p lan ts  a re  es tab l i shed,  i f  they  show s igns  o f
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LABORATORY DATA FOR SOIL SAMPLES

{

mmhos/cm
EC

-- - - -meq/100
--Ext r ractab l  e
Na Ca

v snu - - - - - - -me q l l  U
cat ions- -  - - - -so ' lub ' le  ca t ions- - -
MgKNaCaMgKSer i  es Sample  #

Depth
( in . ) PHU

Brvcan A11- 
AT2
c1
c2
c3

0at {no A1
B2
C ica

PJ nnac l  e

I  0-11
2 tL-26
3 26-40
4 40-54
S 54-68
I  0-11
2 11-18
3 18-60

South l , lest 0- 10
Top So{  I  0-10
Spoi  1  0-10
South Centra' l  0- i0

.499
,464
.464
.486
.546
.509
.410
.303

r .24
q ( o

.875
I  .00

7 ,6s
737
7.87
B.  11
B.  23
7.  B0
7,94
7.98
7.98
8.07
8.20
8.  18

1 .40
L,20
1,67
3.  14
3,24
I  .66
1 .60
1 .05
5 .38
1 .38
7.00
5.  18

,37
.33
.31
.40
,37
.49
.48
,22
,25
,32
.43
.48

.11

.09

.11

.07

.24

.12

.16

.09
2,02

.19

.63

.69

3 .33
3.06
3 .04
3.58
3.60
?.9?
2.52
2,05
7.92
3 .83
5.34
6.72

,02 14,12
,o? 9 .36
.01.  9 .59
.03 ;  11.51
,02 7 ,75
,02 B.7s
.02  6 .98
.02 7 .21
.15 7  .67
.02 10.  75
.05 13.95
.06 8 .98

1 .37,  .?6
1 .07 ,3?
1.31 .33
1.16 ,32
1.21 .47
1.61 .41
1.04 .55
.64 ,26

t .  18 .?6
1. lB  ,?3
?.59 .36
2.22 ,32

I

(,
I

t t
J l

t J - - - - - - r

-Mi  cronutr i  ents-- - - -  -

Seri es Sampl  e  #
Depth
( in . )

ol
Rt

CaC03

9/
% H20

u
% 0.M.l.'|o Pb Cu Fe 7n Mn

B rycan

Dat lno

Pi  nnac l  e

I  0-1 i
2 1t-26
3 26-40
4 40-54
5 54-68
I  0-11
2 1 t -18
3 18-60

South l les t  0- 10
Too so l l  0 -10
Sobt  t  0-  10
Sbuth Centra l  0-10

5.0
5.5

14 .9
14.  9
14.9

,4
,4

7:2
5.6
7,0
7.5
6.9

<1.0  ,4
<1 .0  1 ,2
<1 .0  <  ,2
<  1 .0  < ,2
<  1 .0  < ,2
<1 .0  < .2
<  1 .0  < ,2
<  1 .0  < ,2
<1 .0  < ,?
<1 .0  1 .0
<  1 .0  .5
c l .0  < ,2

,62  8 .94
.70 4 .38
.76 ? .66
.74 2 .28
.  86 2 .38
.38 6 .08

t .12 3 .94
.90 2 ,32
.56 4 .98
.50 6 .20
.74 7 .?4
.70 5 .32

1,24
.80
.52
a7

.58
1.42
.68
a2

.40
1,22
1,76
.88

7.04
6. s0
4.60
4.34
5.  14
7.32
4.60
4,26
2,? .6
4.90
5.62
3. s2

39.  0
28.4
31.0
35 .8
30.8
34.6
28.9
?9,8
27.4
33 .5
31.5
28,7

3.  39
1.38
1.41
?.9r
1 .03
2.41
1 .03
, .93
2 .80
5.06
2.37
1.65



LABORATORY DATA FOR S0IL SAMPLES (Cont 'd.)

Ser i  es Sampl  e  # ; ' ; ; ; ; ' - - - ;
Dep th
( in . )

v
Si l t  % Clay Tex tu re

PPmo I
K  ' ' !

'i('tol oB''1!./

Brycan

Da t l  no

P I nnac'l e

I  0 -11
? It-26
3 26-40
4 40-54
5 54-68
I  0-1 i
2  11-18
3 18-60

South l les t  0- 10
Top Sol l  0 -10
Spol  I  0 -10
South Centa '10-  10

49.4
53.2
43,2
33.2
39.  B
61 .4
43.  5
21.6
57.0
55.4
3s.2
s1.6

29.4
27,6
29,6
35.4
37.6
2L,B
33.6
55.  I
21.6
25,4
35.6
2s.2

21,2
19.2
27,2
31 .4
22,6
l5 .B
22,8
22,6
?T,4
L9,2
29.2
23.2

82
119
43

133
86

123
168
49
41
95
90

100

t r z
1 r z
t r Z

{ .2
c 1 2
t r z
a9
l r f

a 1 2

1 1 2

< 1 2

<, ,2

5.1
2.9
?,6
4.6
2,6
7.4
2,1
2,1
2,9
4.6
5.4
4.6

Loam
Sandy loam
Sandy c lay loam
C1 ay I  oam
Loam
Sandy loam
Loam
Sl  I  t  loam
Sandy c lay loam
Sandy I oam
Loam
Sandy c l  ay ' loamI

IJ

F
I



LABORATORY DATA FOR SOIL SAMPLES (CONI,d.)

UI
----mg/l
BSe

g/
SAR

Seri es Samp'l e #
Depth
( in -  )

Brycan

Datlno

Pi nnacl e

1
2
3
4
5
1
2
3

South llest
Top Sol l
Spoi I
South Central

A11
At?
c1
c2'
C3
A1
82
Clca

0-11
Ll-?6
26-40
40-54
54-68
0- 11

11-18
18-60
0-10
0-L0
0-10
0-10

.54

.32

.27

.35

.30

.59

.35

.2?

.32

.59

.80

.51

<.2
<.2
< .2
. .2
<.2
L . 2
- .2
<.2
z- . l
c . 2
' .2
t . 2

.07

.06

.07

.04

.15

.08

.12

.08

.95

.12

.31

.33

ll
u
u
tl
9t
9/
a
u
2/

pl
1t/

t2/

So lu t ion  Conduct iv i t y

Saturated Paste

Ammonium Acetate Extract ion at  pH 9.0

Paste Extract

DPTA Extracti on

Drying at  105oC.

l^lal kl ey- Bl ack

Hydrometer

Anrnoni um Acetate Extracti on

Sod ium B icarbonate  Ex t rac t ion

Hot Water Extract ion

Na+

Tests conducted
Laboratory,  Las

by Ner.r l . lexico State
Cruces , l tew I ' lexi co.

Un i ve rs i t y  So i l
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of phosphorus or ni t rogen def ic iencies,  appl icat ions can be made at  that

t ime, based on plant needs.

Even though all the soil materials are favorable for plant growth, the

surface soils of the Brycan and Datino are more favorable than the sub-

stratums, due to a higher concentration of calcium carbonate (CaC0t or

l ime) in the lower hor izons, and a higher concentrat ion of  rock f ragments

in the lower hor izons of  the Dat ino soi l .

In conclusion, the only major l imi tat ions of  the soi ls exist ing at  both

sites is the large surface boulders on the Brycan soi' l '  surface stones

on the Dat ino soi l ,aswe] l  as large amounts of  rock f ragments in the

lower horizons of the Datino soil. It is recornrnended that the large

stones and boulders be pushed to the lowest part of the topography and

covered with surface soi ls wherever possible,  and that surface soi ls be

replaced to a minimum depth of one foot in disturbed areas, wherever pos-

sible,  before start ing seeding operat ions.
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VEGETATION

The vegetat ive port ion of  th is inventory includes a map of  the range si te

and condition of the study area. The range sites are the standard range

si tes (c ' l imax ecological  p ' lant  conmunit ies) used by the Soi ' l  Conservat ion

Service and the Bureau of Land Managenent in their range inventory systems.

Present vegetat ion (r :ange condi t ion) was inventor ied on July 20, 21, 22,

1981 by Lamar Mason, wi th the assistance of  Al len Emmel and DelJon Cox.

The vegetat ive inventory includes cover,  produci ion,  species c i iversi ty

and densi ty of  woody species (numbers of  p ' lants per acre)

Product ion data was gathered by use of  the double samp' l ing method, supple-

mented by 1/lO-acre transects to get prociuction for trees and iarge shrubs,

inc iud ing  Gambel  oak ,  Utah  jun iper ,  p inyon p ine ,  Rockymounta in  jun iper ,

and bigtooth maple.  Randomizat ion in sampl ing was achieved by select ion

of l ine of  d i rect ion for  the bel t  t ransects by use of  16 cardina' l  compass

direct ions.  A start ing point  was selected by going to the farthest north

point  of  the del ineat ion for  both range si tes.  A rock was ihrown backwards

over the shoulc ier  to determine point  of  beginn' ing.  Samples had previously

been drawn from a hat to determine l ine of  d i rect ion for  the bei t  t ransect

for the f i rst  100 feet ( f / tOO acre).  The bel t  t ransect was 4.356 feet

wide and 100 feet long for each sample.  At  the end of  each 1.00-foot bel t

t ransect,  i l  9.6 square foot plot  locat ion was selected at  random. A pre-

viously drawn direct ion sample (16 cardinal  compass points)  was drawn from

a hat .  To  co inc ide  w i th  th is ,  a  number  (1  to  50  or  1  to  100)  was drawn

from a hat.  The 9.6 square foot piot  was 
' locateci  

by going the speci f ied

l ine of  d i rect ion drawn for the number of  feet  drawn. This same randomized

system was used on each of  ten,  one hundred-foot bel t  t ransects and ien-

9 .6  square  foo t  p lo ts  (see TABLES 2  and 2a) .  Add i t iona l  9 .6  square  foo t
p lo ts  needed (de termined by  fo rmula)  were  loca ted  by  drawing  l ine  o f  d i -

rect ion and numbers for  d istance from a hat (TABLES 2 and 2a) I f  a direc-

t ion  and d is tance was drawn tha t  occur red  ou ts ide  the  s i te ,  the  se lec t ion
was exc luded and the  nex t  one was used.  These add i t iona l  p lo ts  were  lo -
cated by randomizat ion,  as indjcated on TABLES 2 and 2a.
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PRODUCTION DETERMINATIONS

Procedures for determining production were to take measurements of tree

species and large shrubs from the be'lt transect. The measurements cor-

related to production have been previously confirmed by computer and use

as accurate by Soi l  Conservat ion Service and other agencies.  These tables

are TABLE N, Gambel oakbrush, yield table for Mountain Stony loam range

si te,  TABLE A, Guide for Determining current y ie ld of  Utah Juniper in

Utah, TABLE B, Pinyon Pine Yie ' lds,  annua' l  y ie ' ld per t ree,  pounds air-c i ry

for pinyon pine, and TABLE J,  Gambel oakbrush yield table.  TABLE N was

used to determine yield of Gambel oak and bigtooth map1e, on Mountain Stony

Ioam range site and TABLE J for Gambel oakbrush yield on Upland Stony loam

(P-J).  Each clump of  oak and maple was measured. The fol iage width and
' length 

weretaken and ihe width mult ip l ied by the length to determine fo1-

iage area. The average diameter of stems was measured at the ground ' l ine

for each clump and the basal area determined by computing the stem area

muit ip l ied by the number of  stems in the c lump. The yie ' ld in pounds air-

dry was then taken from TABLES l' l  and J by following the foliage area on

the lef t  hand column and going across to the appl icable basal  area column,

indicated across the top of  the table.  Yield of  Utah juniper and pinyon

p'ine are correlated with crown diameter of each tree and relative dense-

ness of  the fo l iage. Crown spread was measured on the bel t  t ransects and

record made of  whether the fo l iage was sparse, medium, or dense. Produc-

t ion was found in TABLES A and B by f inding the weight (air -dry) per t ree

opposi te the crown diameter in the sparse, medium, or dense sect ion of  the

tab l  e .

The product ion of  a l l  o iher species,  other than Gambel oak, bigtooth mapie,

Utah juniper,  p inyon pine, and Rockymountain juniper were taken by use of

the double sampl ing method on the 9.6 square foot plots.  This was done by

taking sample weight uni ts of  each species on areas outside the p1ots.

These samp' le weight uni ts were then used as a base for est imat ing the gram

weights of  each species on each p1ot.  Af ter  10 plots were est imated, 2
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plots were selected and al l  species on these plots were weighed in grams.

The plot  numbers of  c l ipped plots were c i rc led (TABLE L and la) .  Species
with s igni f icant product ion not found on the cl ipped p' lots were c l ipped
from one of the other plots. These are circled in the body of the table.
A correct ion factor was calculated by div id ing est imated weight into ac-
tua'l weight. The corrected weights were then computed by multiplying es-
timated weight by the correction factor.

A sample of  each species was weighed green and dr ied,  to air-dry (3 weeks).
Percent air-dry was then determined by dividing dry weight by green weight.
Dry weight was then determined on TABLE I and la by multiplying total green

weight for each species by percent dry weight (taken from TABLE 20). Aver-

age dry  we igh t  per  p ]o twasthen ca lcu ia ted  and mul t ip l iedby l0  to  g ive  pounds
per acre air-dry.  The 9.6 square foot plot  is  designed so that weights in
grams multiplied by 10 on each plot gives pounds per acre or a total summa-
tion of 10 plots converts direct' ly to pounds per acre. The green weight of
the 5 t ree and large shrub species were included on TABLES 1 and 1a, to give

total  vegetat ive y ie lds by convert ing pounds per acre,  taken from the bel t
t ransects,  to grams per plot  and doubl ing the dry weight to give green weight
(most species were found to be near 50 percent dry weight). The first 100
feet t ransect was included with Plot  1 (on TABLES L and la) ,  the second 100
feet wi th Plot  2,  etc.  For al l  p lots taken on the Upland Stony Loam (p-J)

site over the first 10 p'lots, the average grams per plot from the first 10
were recorded for the 5 species on the extra plots determined as needed by
formula.  The percent composi t ion by air-dry weight was calculated for each
species by div id ing dr"y weight of  each by the total  dry weight.  Al ' l  data
for product ion is included on TABLE 1 for the Mountain Stony Loam (oak)

range si te and on TABLE la for  Upland Stony Loam (pinyon- juniper)  range si te.

After 10 plots,  wi th supplemental  y ie ld data f rom the bel t  t ransects were
taken, the number of  addi t ional  p lots needed were calculated. The formula:

( t  va lu" )2s2
n="  

tm (% change)12
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was used for th is calculat ion.  See TABLES 3 and 3a. These ca' lculat ions

indicated the need for only 0.69 plot  on the Mountain stony loam (oak) s i te

and 1.9.45 on the Upland stony' loam (Pinyon- iuniper)  s i te.  So l '0 plots

of yield data were taken on the former site and 20 6n the latter' with

2 addi t ional  c l ipped plots on the lat ter .

COVER DETERMINATIONS

Vegetative cover by species was determined on the same plots where pro-

duction data was taken. It was measured by use of a tape measure, grad-

uated in tenths of feet. The crown spread area of each plant was mea-

sured on each plot  and recorded to the nearest . l  of  a square foot.  L i t ter

cover, rock surface, and bare ground were also recorded in square feet on

each plot  on the f i rst  10 P' lots.

The formula for number of samples needed was ca'lculated and it was thus

determined that 20 plots are needed on Mountain stony loam (oak) 's i te

(TABLE 8) and 46 (minimum of 40) on the Upland stony loam (Pinyon-Juniper)

s i te (TABLE 16).  In addi t ion to the f i rst  ten,  L0 more plots were taken

on the Mountain stony loam (oak) s i te and 30 more on the Upland stony loam

(Pinyon-Juniper) .  See TABLES 7 and 15-

SPECIES DIVERSITY

Species diversi ty can be interpreted by weight and by cover.  This data

wi ' l l  be shown in sunrnary in the interpretat ions sect ion of  th is report .

DENSITY

Densi ty of  woody species was taken by using the point-quarter method. This

informat ion was taken at  the locat ions where the product ion p ' lots were taken,

except where addi t ional  p lots were needed, and these were taken at  locat ions

indicated on TABLES 2 and 2a.
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After the distances were recorded in the northeast, northwest, southwest,

and southeast quadrats,  to the nearest  woody species,  the mean distance

was calculated at  each plot  locat ion.  The formula for  the required plots

was calculated and determined that 31. (minimum of 40) was needed on the

Mountain stony loam (oak) s i te (TABLE 11) and 27 on the Upland stony loam

(Pinyon-Juniper)  s i te (TABLE 18).  Af ter  the data f rom these addi t ional

locat ions were taken, the mean distance on the Mountain stony loam (oak)

si te was determined to be 4.15 feet (see TABLE 9).  The total  densi ty of

woody species was then calculated by use of the formula:

Total density =

0n the  Up land s tony  loam (P-J )  s i te ,  the  mean d is tance is  7 .8 ,  wh ich  ca l -

cu la tes  to  716 ind iv idua ls  per  acre  (TABLE 17) .

In addi t ion to the total  woody species calculat ions by the point-quarter

method, th is method was used on indiv idual  woody species on the f i rst  ten

plots of  each si te.  This data is included as TABLE 10 for the Mountain

stony loam (oak) site on 8 woody species and as TABLE 21 on 7 woody species

on the Upland stony : loam (P-J) s i te.

SPECIES L ISTS

Species 
' l is ts,  

TABLES 12 and 19,are included for each of  the two range si tes.

This includes the p ' lant  code, scient i f ic  name, and conmon name for each plant

species.  The l is t  is  broken down into three groups; grasses, forbs,  and

shrubs and trees.

INTERPRETATIONS

Two range si tes occur in th is study area, wi th very smal l  areas of  an addi-

t ional  s i te making up less than 1/10 of  an acre total .  These two si tes

U4it Area . 
" =

2,530 ind iv idua ls  per  acre

43,560

17.22
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are lv lountain stony loam (oak) and Upland stony loam (pinyon- juniper) .

The Mountain stony loam (oak) range si te is descr ibed as fo l lows:

Mountain Ston.v Loam (oak)

Th is  s i te  occurs  on  a l luv ia l  fans  on  the  s tudy  area ,  near  the  P innac le  Mine

s i te .  E leva t ion  is  about  2 ,165 meters  (7 ,100 fee t ) .  S lopes  are  15  to  25

percent and east facing. Average annual  precipi tat ion is 30 to 41 cent i -

meters (12 to 16 inches).  Frost- f ree season is 100 to 110 days.

Th is  range s i te  re la tes  to  the  Ba,  Brycan So i l .

Present Vegetat ion:  The inventory of  the Mountain stony loam (oak) range

si te shows the fol lowing plant species and percentage of  a i r -dry weight.

PRESENT PLANT COMMUNITY- trorj@

Grasses  and Grass-L ike Percent

Kentucky bluegrass
Sedge

Forbs

Aster 1
Lou is iana sagewor t  3
Lup ine  3
Stansbury  ph lox  1
Starry- fa l  se-So' lomons-Seal  1
Goldenrod 5

Trees and Shrubs

Bi gtooth map' ie 10
Gambei oak 43
Mountain snowberry 9
Rocky mountain juniper 2
Goosebemy currant 3
Woocis Rose 1
Doug las  f i r  T*
Myrt ' ie pachyst ima 3
Oregon-grape ?
Serviceberry 2

trace ( less than 1% by weight) .  The above percent composi t ion by weight,
compared w i th  o ther  spec ies  in  the  l i s t ,  ind ica tes  spec ies  d ivers i ty  by
vrei  ght .

4
4

l =
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Total  annual  product ion is 795 pounds per acre air  dry in the 1981 growing

season.

POTENTIAL PLANT COMMUNITY--MOUNTAIN STONY LOAM (OAK)

Species

Grasses and Grass-Like Plants

Beardless bJuebunch wheatgrass
Sa l ina  w i ld rye
Muttongrass
Carex
Western wheatgrass
Slender wheatgrass
Mountain brome
Stipa (3 species)

Forbs

Aster
Louis iana sagewort
Lupi  ne
Ph' lox
Gol denrod
0thers

Shrubs and Trees

Gambel oak
Mountain snowberry
Bi rchleaf mountai nmohogany
Big sagebrush
Antelope bi t terbrush
Rocky mountain juniper
Bigtooth maple
Servi cebemy
Myrt' le pachystima

Total  Potent ia l  Yield 1700 pounds per 6qps favorable
1200 pounds per acre average
650 pounds per acre unfavorable

Consider ing the above as c l imax or potent ia l ,  the present vegetat ion is 61
percent of  potent ia l .  This is determined to be good ecologica' l  condi t ion.

Upland Ston.v Loam (Pinvon-Juniper\  Woodland Si te

This s i te occurs on al luvial  fans and very steep mountain s lopes at  the
study area near the Pinnacle Mine. Elevat ions range from 2,160 to Z,ZZs

Percent Composition
by }Jeight

5
15
10
5
5
5
5
5

1
5
5
1
5
5

25
5
5
5
5
I
5
2
2
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meters (7,100 to 7,300 feet) .  s lopes are 15 to 65 percent,  and east,
south,  and north facing.

Climate is cold, snowy winters, and warmdrysufiners. Average annual pre-

cipi tat ion is f rom 30 to 41 cent inreters ( tZ to 16 inches),  wi th approxi-
mately 20 to 40 percent occuming during the plant growth period, April

to October. Plant growth begins from March 15 to April 15, and grasses

and forbs mature June 15 to July 1. Frost-free period is 100 to 110

days.

This woodland si te relates to the Da, Dat ino Soi i .

Present Vegetation: An inventory of
woodland site recorded the fol lowing
dry weight.

the Upland stony loam (pinyon-juniper)
plant species and percentage of air-

PRESENT PLANT C0MMUNITY--UPLANp ST0NY L0AM (p-J)

Grass and Grass-Like Percent

B'lue grama
Indian r icegrass
Sal ina wi ldrye

Forbs

Louisiana sagewort
Hairy goldaster

Trees and Shrubs
Big sagebrush
Black sagebrush
Plains pr ick ' lypear
Green Mormontea
Pinyon pine
Utah juniper
Mountain snowberry
Fineleaf yucca
Douglas rabbi tbrush
Gambel oak

Total annual production is 1,252 pounds per acre air dry. The above percent
for each species,  compared with al l  the other plants,  indicates plant diversi ty
by weight.

2
2

12

5
I
1
1

20
39

1
2
1
9
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Potent ia l  Vegetat ion:  Potent ia ' l  vegetat ion is an overstory of  Utah juniper
and pinyon pine, wi th an overstory densi ty of  20 to 25 percent.  Composi-
t ion  by  annua l  we igh t  i s  25  percent  jun iper  p inyon,45  percent  g rasses ,
about l0percent forbs, and 20 percent shrubs.

The fo ' l lowing table l is ts the potent ia l  p lant  conrnuni ty for  the Upland
stony loam (pinyon- juniper)  wood' land si te.  Those species occurr ing at
higher percentages of air-dry weight constitute more important species for
the s i te.

POTENTIALPLANT COMMUNITY--UPLAND STONY LOAM P-J

Canopy Class
Sparse
t0-25%

i es

Grasses and Grass-Like

Bluebunch wheatgrass
Bott l  ebrush squi  mel ta i  1
Ind ian  r i cegrass
Muttongrass
Needleandthread
Nevada bl  uegrass
Sandberg bl uegrass
Western wheatgrass

Forbs

Aster
Daisy
Eriogonum
Blue f lax
Gol denrod
Mustard
Ph'lox
Sego l i l y
Tapertip hawksbeard

Shrubs and Trees

Antelope bi t terbrush
Big sagebrush
Bi rchleaf mountainmahogany
Black sagebrush
Eri ogonum
Mormontea

%lwt.

40
I
8

10
5

10
1
1

1
1
I
1
3
1
?
1
5

2
15
1

10
1
1
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POTENTIAL PLANT COMMUNITY--UpLANp STONY L0AM (p-J) (Cont,d. \

Spec ies Canopy Class
Sparse
L0-25%

Pinyon pine
Pri cklypear
Rock goldenrod
Utah juniper

* Product ion below 1.37 meters (4.5 feet)  fn

*2 10
I
2

15*4

height

Potent ia l  y ie lds for  a sparse canopy class of  the Upland stony loam (pinyon-
juniper)  woodland si te are shown in the fo l lowing table.  This y ie ld data is
based on  L0  p lo ts  in  exce l ' len t  cond i t ion ,  111 p lo ts  in  good,  75  p lo ts  in  fa i r ,
and 73 plots in poor condi t ion.

TOTAL POTENTIAL ANNUAL PRODUCTION OF VEGETATION
For Sparse Canopy Class
Upland Stony Loam (P-J)

Total  Al l  Total  Al l  Total  Below Total  Below
Vegeta t ion  Vegeta t ion  1 .37m(4.5  f t .  )  1 .37m(4.5  f t .  )

Kq/Ha Lbs/Ac Ks/Ha Lbs/Ac

Favorable Years

Average Years

Unfavorable Years

0n the basis of the above potential ,  the present vegetat ion
the potential  for the si te. This is determined to be fair
t i  on.

Interpretat ions of  the cover on these two si tes indicate that  in present con-
di t ion,  the Mountain stony loarn (oak) s ' i te has a tota ' l  vegetat ion cover of  58
percent,  wi th 26 percent l i t ter ,  7 percent bare rock,  and 9 percent bare
ground.

1 ,800

1 ,200
825

1 ,600

1. ,075

725

1 ,650
1  ,125

750

I ,475

1 ,000
675

is 32 percent of

eco log ica l  cond i -
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TABLE 1

I{OUIITAII{ STONY LOAI'I (OAN PRODUCTION DETER''1II{ATIONS

$i $f ea;g tr f*is
B - r  3 F
[3 Eg
F -  o -

t -  o @
n  I  d t

plots

{ 5 6

Specles

2 t 0 0 2 5 0 t T
50 44 u0 55 53 29 .3
2 2 1 0 0 2 4 8 1 ' T

4l 27 112 46 56 26 3
46 28 lt7 54 st 30 3

7 3 3
2

24

3

17

AGTR
CARET
tocR
POFE
POPR
POSE

I
4
T
3
I
T

l t

I
29
t

26
30

I

8888TOTAL GMSSES

7 l
2 4 3
2 l

2 0 3
4 t
7 l

3 9 5
I T

I
2
T
2
T
I
{

I
24
2

?0
{
7

39
I

t04

50
53
50
54

100
70
48
57

90 14
90 f6

100 3
106 37
100 I
100 l0
88 82

1 6 9
5 l  . 2 7
3 3

35 37
7 l

l0 l0
93 30
2

t0

J

I

ASTER
ARLU
ERIGE2
TUPIII
PHST2
5lr5T
soLt0

TOTAL FORBS lo4 l{

5 0 8 3 8 8 3 1 0
5 s t 7 2 l t 2
4 9 1 9 2 t 9 2
s 0 2 1 2 I
5 0 1 6 2 1 6 2
s 7 2 4 2 2 4 3
5 0 3 T 3 7
50 336 34 336 43
5 0 2 0 ? 2 0 3
4 3 8 1 8 1

146
31
39
5

3?
4?
6

671
40
l9

100
9 l
93

100
100
93

100
100
9l
93
88

*8
31
39

rf4
ri8

l4
6

*91
40
l4
7

146
34
4?
5

3?
45
6

671
44
20

T L 25 4 7
34

ACGR3
AitAt_2
EERE
JUoS

.^ JU5C2
PMY
PIEO
QUGA
RIt{02
R0r{0t

4 1
8

42

5 1 0 4
l5

43 82 90 107 64 88
44
5

5
30

t0

l5

6
t5 38 134

TOTAL SHRUSS 603 75

t42 154 rsz 171 149, 165 150 158 169 l4s 795 tq)

rcofiiPUTED FR0r4 TABLTS FoR oAKERUSH (cAt4BEL oAK)
r.COI'IPUTED FROI4 TAELES FOR UTAH JUNIPER
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TABLE ln

UPI.AND STOI{Y LOAI'I (PINYOI{ - JUNIPER) RANGE SITE

PRODUCT I OiI DETERI1I I{AT I ONS

E - |  9 F  9

}i E-g F? ig {o^- eo* .$f 4-o- g-
-E; :; 3n EE s=fr rE F,E >F s -e?+ rg 'i gs g: F- ;-i :F g:

Soacles

t 2 3 4 5 6 7 8

Plots

9 t0 u 12 13 14 15 16 17 18 19 20

ELSA 50
ORHY 5 3
8OGR2
CAREX

45 32 40 28 30 62
4 2 1 1 7

4 4 3

l{ 1r0 75 2 20 12 20 t6 26
1 8 3 0 2

3 3 2 t 4
t7

592 t7 91 538 59 3r7 16
u8 53 105 t?4 47 58 3
50 45 ttz 68 67 46 2
17 20 118 20 53 l l  0-5

160 i2
3 0 2
2 0 2
5 T

2r5
TOTAL
GRASSES

t o ? 5 3 5 4 3 3 0 2
7 2 5 0 3 6 2 2 0 2
6 4 7 3 2 0 2 1
3 4 7 r 0 . l l T

7 3
2 22 27

48
2

I  r?4 l l  82
61 34 l l7
5 r 1 0 0

1 3 1 0 0

{  8 4 5
7

5

ARtU
CHVI6
ASDI5
ARABI2

TOIAL
F0R8S 52

JUoS: 76 92 76 126 230 88 104 t44 46 98 98 98 98 98 98 98 98 98 98 1,962 . r00 1,962 50 981 49 tt90 39
PIED- 2 80 2 t0 44 t96 28 44 92 50 50 50 50 50 50 50 50 50 50 998 r 100 998 50 499 25 250 U0
QUGAr 30 76 5 88 20 22 2? 22 ?2 22 22 22 22 22 22 439 r 100 439 50 219 ll ll0 9
EPVI 15 15 17 l l3 17 47 8 0.4 4 T
sY02 35 t2 l0 58 32 89 52 50 25 I 10 I
0P 7 l2 19 l? 100 19 100*r 19 I l0 I
r  35  34  5  74  34  91  67  100*67 3  30  2
A k , r Z  3 7 0  2  7  5  r 3 5  ? 5  4 7 0  3 4 2 4  2 8 0  3 t  8 9  2 4 9  4 7  l l 7  6  6 0  5
ARART{ 40 40 35 88 35 47 16 I l0 I
c H v r S  8  ? 2  l l 8  r  5 0  1 3  6 8  3 4  5 0  l 7  I  l 0  I
cHilAZ 4 4 100 4 47 2 0.1 I T

TOTAL
SHRUBS 985 79

r0rAr 186 252 206 165 295 340 {05 234 ?58 207 ztt 287 272 269 243 2t3 ?76 ?53 229 ?29 1,252

tTaken on belt transects from measurevnents and tables J. A and 8.
'rReasearch shons annual xeight alr dry as l5l of green welght of leaves and pads.

This xas computed ln the field and dry relght recorded dlrectly.
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RANDOMIZATION -

TABLE 2

MoUNTATN ST0NY L0AM (oAK)

Trahsect
Di recti on

Plo t
No.

P lo t
Di  rect ion

NE
l,l

l,{Slll
ESE
sl,l

}{Nt,l
NE
E

NNt^l
Nl,{

ENE
l'{
N

l,lst^l
NNt^l
l,JSt,',
l'{Nhl
[^lSI,J

S
NNE
ESE
Nl.J

l^lNl,J
SE
Sl^l
N

NNE
N

NW
NE

l^lNl,l
ENE

l^l
h,St,l
NE
Nt,l

SSE
l.lNt^l
ESE
NNt,l

Di  stance

ACGRz Gsl^l
JUSC I S
JUos I shl
Taken on / Sl,'|
1/100 arye { ssw
plots 4.356 I St,l
w ide&100 '  I t ^ ls l , l
long on I }-lsl^l
th is  t  SE
transect fSsw

\  SSE
No info. \  Sl. l
taken on trees I SE
and shrubs ISSW
but
transect run I SSl.l
to help loc- I  SW
ate and rand- I S
omize  9 .6  sq .  I  ESg
ft .  p lots LSW

1
2
3
4
5
6
7
B
9

10
1l
72
13
14
15
l6
L7
18
19
20
2T
22
23
24
25

fnn 26
' v t  

2 7

s28
;2e
K30

\ rit
\  \32
Y33
134
\:s

to ft;
t .  137
n {38

l3e
L40

72
4B
63
29
4

42
25
11
9

37
34
23
45
36
8

40
3

18
33
-14

,6-J
3'(
?9r
.Yy I
27 1
41 I
77 1
37)
18
43
96
27
73
31
66
46
28
93

Star t ing  po in t
for p'lots 21 to
30 drawn by dis-
tance & cardinal
direct ion & from
stati on #7 on tran-
sect drawn from
hat. Direction NNt,l
d istance 87 f t .

Starti ng
31 to  35,
17 f t .  ss
of stat io
18

Start 36
40, 40'  f
SE s ta t io
12
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TABLE 2a

RANDOMIZATION-UPLAND STONY LOAM (P-J)

Transect
Di rection

shl
ssE
l^JSI^I
SSl^l
SE

ssl,l
t^,sl^I

S
ENE
NNE

Start  11 NE stat ion 4,  43 f t .

P lo t
No.

I
2
3
4
5
6
7
B
9

10
-11

72
13
I4
15

-16
17
1B
19
2A
2L
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

PIo t
Di recti on

E
NNE

N
s

ssl^I
ENE
ESE
l^lSl^J
sl.J
NE

ENE
l^J
N

NNE
SE
Nl^l

ESE
NNE
NE
S

SSt^J
l^lsW
NNl^,
SE

l^,|Nl^,
E

NNl^l
ENE

N
Nl^l

SSE
Sl.l

NNE
st^l

ssl^l
NE

N
l^,NI,I

S
NE

Di stance

17
43
11
27
Lg.
34
30
3

T2
44
29
18
49
15
35
22
9

22
38
5

27
t7
33
7

46
24
6

T4
40
7

14
28
46
9

46
1B
41
20
34
16

Start 16, l^lNlt|f rom stat ion Z,  27 f t .

Start  21,  S f rom stat ion B, 16 f t .  _

Start 26 Sl,t from station 6, 9 ft. _

Start 31 48 ft. ENE,  s ta t ion  I

Start 36 34 ft. N!,1, station 9
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TABLE 3

M0UNTATN ST0NY LoAM (oAK) PR0DUCTT0N DATA

Calculat ion of  Number of  Plots Needed

n = ( t  vatue\2 s2 .
t i  (% chanse)1z

1.812 x l7 l - t42 =+ = 7.252' -

3.27  x  52 .56

248.06

n  =  0 .69

So 10 plots are adequate

NOTE: Information received from Susan Linner (by telephone) after this
table was comp'leted, indicated that i t  was not necessary to com-
plete the formula for numbers of plots on production data.

l l =
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TABLE 3A

UPLAND ST0NY LoAM (prNyoN-JUNTpER) PR0DUCTT0N DATA

Ca]culation of Number of Samples Needed

( t  va lue)2  s2
n  =  

F (zchange)12

n = (r.er)2 (oo.g)2
r 246 (.1)12

3.27  x  3600 .00t , -m

1I772.00
" 

--El6--

n =  19 .45

NOTE: Informat ion received from Susan Linner (by te ' lephone) af ter  th is
table was completed, that it was not necessary to complete the for-
mula for numbers of p'lots on production data. l^|e ran production
on 10 more plots than needed.
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TABLE II

IIOUNTAIII ST${Y LOM (OAK)

Bre Toorx llnpu

Strtlol

Follaqe Area
I . L . ,
fr .  f t .  ( fr .-)

Averagte
Dlarcter

( ln .  )
Average
Area

Sasal Arer
( t n . 2 )

Pounds
Al r-Ory

He I ght
( f t . )

lftmber of
Stems

t+00
(ssx) 28.26

.  196

.385

.07
69.86
7.O7
. t ?

1 .33
.07

9.62
.07

r .77

28.26
.57
.38
.2 t

69.86
7.07
.?4

t .33
,42

9.62
. {9

10.62

2.38
.24
. 1 5
. r0

2.o7
.69
.07
. 1 9
.24
.62
. t 9
.34

u.0
3 .0
3.5
3 .5

r0.0
19.0
2.0
6 .0
2.0

u .0
3.0

12 .0

8.0 10.0 80
3.0  5 .0  ts
1 . 5  4 . 0  6
4 .0  5 .0  20
3.0  3 .0  9
{ .0  5 .0  20
2.O 3 .0  6-  2 .0  3 .0  6
3.0 5.0 15
3.0  4 .0  t2
3 .0  3 .0  9
5 .0  8 .0  40

6.0
0 . 5
0 . 7
0 . 3
7 . 0
3 . 0
0 .4
1 . 3
0 . 3
3 .5
0 . 3
1 . 5

I
3
I
3
I
I
2
I
6
I
7
5

7.28

2+00
(rJsr) 3.0  4 .0  12

5.0  5 .0  25
2.0  3 .0  5
4 .0  4 .0  16
2.0  3 .0  6
2.0 t l .o 8
3 .0  5 .0  15
2 . 0  2 . 0  4
2 .0  3 .0  5
1 . 0  1 . 0  I
2 .0  5 .0  t0
1 . 0  3 . 0  3

. t 2
2 .54

. 1 9
4 . 9 r
8 .04

. 1 9
10.75
6.  16

1 3 . 5
4 .  9 t

. 0 3
1 . 8  2 . 5 4

0 . 4
1 . 8
0 . 5
2 . 5
3 . 2
0 . 5
3 . 7
2 . 8
4 .2
2 . 5
0 . ?

/t
3
4
6
I
6
I
I
I
I

t?
4

.22

. 7 1

. 1 9
l .  s7
. 3 9
.22
.70
.28
.48
. 1 4
.?0
. 2 9

4 . 0
15.0
2 . 0

17.0
ls .0
3 . 5

20,0
12.0
13.0
10.0
1 . 0

1 2 . 0

.48
7.62
.76

29.46
8.04
l .  14

10.75
6 . 1 6

1 3 . 5
4 .91

.36
10.16

TOTAT 5.45

3+00 {SH)

4+00
(sn) 1 . 0  2 . 0 .030.2

5+00
(ssl{) 2 .0  6 .0  l0

3 .0  3 .0  9
2 . O  I

- 3 .8  I
1 . 6
? . ?

16.0
3 .8

. oo

. 3 7
8 . 0

1 2 . 0
3 . 0  3 . 0  9  0 . 3  . 0 7  l 0  . 7  . 1 9  3 . 0

TOTAL t . 2 2

5+00 (SH) 0

7+00 {HsH)

8+00 . t
1 . 2
0 .2
1 . 0

.09
5 . 5 5
.24
.78

. 0 2

. 4 1

.07

.08

. 1 8

1 . 0
9 .0
2 .0
5 .0
7 . 0

3 . 0  3 . 0  9
2 . 0  4 . 0  I
2 . 0  3 . 0  6
1 . 0  t . 0  I

. 0 0 8  1 l
l . t 3  5
.03  8
.78  I

1 . 0  3 - 0  3  1 . 3  1 . 3 3  2  ? . 6 6
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TABLE 4a

UPLAND ST0NY L0AM (prNy0N-JUNTpER)

Dry Weight-Utah Juniper

Station Crown Spread Denseness Hei ght Pounds Total/100'

7 .0
6.0

00+
SW

I 7 .5
8 .0

1 .9
1 .9

2 + 00(l,ls}{) 10.0 t2.0 4.6 4.6

3 + oo(Nst^l) 9.0 3.8M 11.  0 3.8

4 + o0(ssl,l)

5+00
(NNE)

6.0
4.0
2.O

10.0

M
D
M
s

5.0
6.0
6.0

11.  00

1.9
1.2
0.3
2.9 6.3

6+00
(NE)

13.0
11 .0
4 .0

M
S
M

L2.0
9.0
8.0

7.2
3.3
1.0 11.  s

7 +  00(ENE) 14 .0 4 .44 .4t2 .o

8+00
(Sl\|)

5.0
9 .0

M
M

5.0
11.0

1.4
3 .8 5.2

9 + 00(NNl^,) 13 .0 72.0 7.27.2

10+gg
(l^,)

7.0
4.0
4.0

D
M
M

4.0
7.0
4.0

0.3
1.0
1.0 2.3

4.8 Average

48.1  Tota l
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TABTT 5

I,IOUNTAIN STONY LOAI'I (OAK)

Yreu or Gamsel Unx

Strt lon

Follaqe Area
l{. L.
f t .  f t .  ( f t . ' ,

Average
Diarpter

(rn.  )
Average llunber of
Area Stens

Easrl lrea
( t n . 2 )

Pourds
Alr-lhy

Helght
( f t .  )

l+00
(ssu) .07 I

{ . 9 1  I
.02 |
.44 7

t 2 2
2 S t 0
1 4 4

. 3
2 . 5
. 2

.o7
4 .91

.03 5 - r5 3
TOTAL .16

+m2
(HSr{) 22

23
t2
3
5

l0

4 t ?
4 8
3 9
5 l s
1 l
2 4

3
2
J

3
I
2

3 .5
3 .7
3 .0

9.62
10.75
7.07

.60

.51

.46

9.6? I
10.7s I
7.07 r

0.4 .125 l0 t .zs .31
0.7 .385 I .385 .07
2 .2  3 .8  I  3 .8  . 24

TOTAL 2. 19

3+00
(sH) I

2
I
4
2
I
4
2
J

J

5
7
I
J

I C

I
I

t?
I
I
8

? 2
3 6
2 2
1 2 8
3 6
t l
5 2 0
3 6
3 9
3 9

0 . 3
0 . 3
3 . 5
3 . 5 '  .
0 .  I
? . 5
4 . 0
0 . 2
4 . 0
3 . 7

.07

.01
9.62
9.62
.008

4 . 9 1
12.57

. 0 3
t2.57
10.75

-o7

. 3 5

.49
9.62

19.24
. 1 2

4.91
12.57

.36
t? .57
10.75

. 5 5

.08

. 1 5

.?4
1. t8
.05
. 1 4
.88
. t 3
.55
.55
. 1 4

3.5
1 . 5

20
22

I
8

26
2

24
l4
3 . 55  s  0 . 3

TOTAL 4.  t0

4+00
(slr) 5 . 0

5 . 5
4 . 3
0 . 2
t . 5
0 . 3
1 . 3

t .  02
1 .30

.29

.23

.31

l 5
l3
9
I

4
4
J

3
z
a
I
2

t7
I

l 3

5 ? 0
5 2 0
5 t 5
7 ? r
3 6
8 1 6
3 3

19.63
25.55
t4.52

.03
t . 7 7
.07

1 . 3 3

. 51
r . 7 7
. 9 1

I  19 .63
r  25 .55
1 14 .52  .78

I  1 . 3 3  . 1 3

6
?
5

5 lo 1.8 2-s4 2 5.08 -41 ____ ___,,_

TOTAL 4.50

5+00
(st{) 2 . 6

0 . 5
0 . 7
3 . 2
0 . 3
1 . 3
0 .5
1 . 5
0 . 1
3 . t
? . 8
0 . 7
3 . 8
3 .0
3 . 0
2 . 5
2 . O
0 . 8
1 . 0

I
I

4
I
I

7
I
4
I

l 5
I
I
3

.27

.28

.15

.39

. t2

.16

.05

.16

. f i

.55

.36

. 1 0

.63

.43

.46

. 3 1

. 2 1

. 1 8

.34

l0
3
4

l4
3
5
3
7
I

L?
l0
6

t2
t?
t2
l0
9
5

2
3
z
2
2
I
I
I

3
2
I
I

?
3
2
?
I
?

2 4
3 9
2 4
. 4 6
? 4
4 4
3 3
3 3
6 6
3 9
3 6
2 2
4 t 2
4 8
3 9
3 5
2 4
3 3
3 5
l l

5 .  3 l
.196
. J6f,

8.04
.07

1 . 3 3
.07

1 . 7 7
.008

1 0 . 7 5
6 .  l 6

. JU5
1 1 . 3 4
7 .07
7 .07
4 . 9 1
3 .  l 4

( n ?

. 785

5.31
. 1 9 6

1 . 5 4
8.04

. 4 9
l .  33
.28

. t . 7 7
. 1 2 8

r 0 . 7 5
6. 16
l .  l 5

u . 3 4
7.O7
7 . O 7
4 . 9 1
3.  14
3.02
4 .  7 l

-36-
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TABl.f 5 (CoilT'D.)

I.IOUI{TAIII STOI{Y LOM (OAK)

YreLD or 6mseu Oax

Statlon

Follrge Area

f. L.
f t .  f t .  1rt. ' !

Nmber of
Stems

Basal Arer
( t n . 2 )

Averrge
Dllmter

(rn.  )
Average
Arer

Pounds
Alr-Dry

llel9ht
(f t .  )

6+00
(slr) 2 2

3 3
3 3
3 3
2 2
3 6
2 2
3 9
3 9
3 9
2 2

15 15
2 2
t 2

2
I
3
3
3
I
3
t

I

1 .5
0.9
0.3
0 .3
r .2
1 . 0
0 .2
3 .5
3.8
3.4
1.0
1 .5
0.2
0 .7

t .77
.636
.07
.07

1.  13
.785
.03

9.62
11.34
9.07
.785

t .77
.03
- 385

t .7 t
2.54

. .42
.35

l . 1 3
2 . 3 5

.24
9.62

1t .34
9.O7
.785

8.85
.21
?nq

. 1 3

. 1 7

. 1 0

.07

. 1 0

.24

.05

. 5 3

.55

.53

. 1 0

.65

.03
n7

I
{
5
5
I
3
8
I
I
I
I
5
7
I

l0
7
2
3
8
8
I
u
t2
9
5
9
I
q

TOTAT 3.32

t+00
(r{s}l) 1 4 4

2 4 8
1 2 2
r 2 2
2 5 1 0
t 2 2
1 4 4
2 3 6
3 5 1 5
r 2 2
2 4 8
r l l
2 3 6
3 4 t 2
2 4 8
2 2 4
2 4 8
3 3 9
2 3 5

0.3
0.8
0 .7
o.2
1 .5
0 .2
1 .5
2 .7
4.2
2.6
0 .3
L .2
0 .4
2 .3
0.6
1 . 5
0 .7
0 .2
1 . 6

.07

.503

.385

.03
t . t7
.03

t . 7 7
5 . 7 1
.03

4.91
.07

l .  13
. 1 2

4 . 2
-283

I . 7 7
.385
.03

1 . 9

.56
2.65
.385
. t 5

7 .08
.21

3.5i1
s . 7 1

.5{
4 . 9 1

.56
l .  l 3
1 .08

16.8
1 .98
t . 7 7
3.46
0.39
l -90

. 1 2

.30

.07

.02

.49

.05

.24

.36

.24

. 1 8

. 1 8

.08

. 1 9

. 7 3

.26

. 1 8

.30

. t 9
- ? 3

8
5
I
5
4
I
2
I

t8
I
I
t

9
{
7
I
9

l 3
I

3
6
5
I
8
3 .5
8
9
2
8
3 . 5
6
3 . 5
9
4
7
4
2
6

4 . 4 1

8+00
(Hsu) ?

8
2
6
?
? . 5
4

.05

.20

. 2 5

. 1 5

.02

. 0 1

.07
0.76

6
I

t2
I(
6
I

2 3 6
r 3 3
? 5 r 0
2 2 4
1 3 3
t 2 2

0 .?
2 . 3
0 .3
0 .9
0 .2
0.2
0.8

9|00
(st{) l l l

l { 4
? 3 6
1 4 4
2 3 6
2 4 8
2 5 r 0

0 . 3
0 . 7
1 . 3
0 . 6
0 . 7
3 .8
0 . 3

.07

.385
1 . 3 3
.28
.385

u . 3 4
.07
.03

2 . 5
3
6
4
3' t 2

2
3

.03

. 1 8

.34

. 1 7

.26

. 5 1

. ? 5

. 1 6

3
6
4(

I

l4
t 2

. z l
2 . 3 1
5.3?
1 . 4
2 . 6 9

u . 3 4
.98
. 3 5t 7 7 0 . 2

-37-
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TABLE 5 (COI{T'D.)

I1OUIITAIII STONY LOAII (OAK)

Yteu or Gnilsel Oex

Statlon

Follaqe Area

r .  t .
ft. ft. 1tt..)

Average
0lanEtcr

(rn. )
Average
Arer

Ersal Area
( t n . 2 )

Pounds
Al r-Dry

Helght
(fr. )

llunber of
Stens

l0+00 0 . 5
1 . 2
0 . 6
2 . 1
2 . 7
o . 2
1 . 8
0 . 8
0 . 3
1 . 8
3 . 1
3 . 5
0 . 3

.  1 9 6
1 . 1 3

. 2 8
3 . 4 9
5 . 7 1

. 0 3
2 . s 4

. 0 7
2 . 5 4
7  . 5 7
9 . 6 2

-47

. 2 6

. 0 8

. 1 6

. 2 0

. 3 6

. 1 5

. 2 1

. 4 2

. 3 5
l .  2 0
1 . 0 7
? . ? 0

. 0 9

3 . 5
7
3
8
9
2
6
4
2
9

l 4
t 7

l 0
I
4
I
I

l 0
I
7

2 3
9
4
4

4 8
l l
4 4
3 3
3 6
6 6
2 4
4 t 2
l t 4
5 t 8
6 t 2
8 2 1
2 2

t .  9 6
t .  t 3
t . t 2
3 .  4 9
5 . 7 1

- 5

2  . 5 4
3 . 5
1 .  6 l

2 ? . 8 6  .
3 0 . 2 8
3 8 . 0 0

. 4 2

TOTAT 6 .  t 5

-38-



TABLE 6

YIELD OF ROCKY MOUNTAIN JUNIPER

MOUNTAIN STONY LOAI',I (OAK)

Station Crown Diameter Denseness Pounds

1+100
SSl^l

3+00
Sl^,

4+00
Sl,l

6+00
St^l

7+00
hlst.I

8+00

5 .5
4 .0

8 .0

11 .0
7 .A

3 .0
5 .0

S

S
S

M
S

t .4
t .2  2 .6

2.3  2 .3

3.3
1.9  '5 .2

0.6
1.3  1 .9

7.0
8 .0

3 .0
6 .0
5 .0

s Juos 1..9
M 3.8

9+00
Sl^l

S  JUOS 0 .6
M PIED 1 .9
S P IED 1 .3  3 .2

-39-
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TAEtg 8

louNIAIfi SToilY LoAlt (oAK)

COVER DETEffi III/ITIOI{S

CottDutatlons for l0 Plots

s2

l .

2 .
3 .
4 .
5 .
6 .
7 .
8 .

9 .
10.

7 . 6
8. I
5 . 6
5 . 5
4 . 7
5 . 2
3 . 5
2 . 9

5 . 3
4 . 9

53-

S r  1 .58

' ' fi'8*t*s#3 -

' t(t;iiF

x x

5 .33

(x-T)

2 .3
2.8
0 .3
o.2

-0.5
-0. I
- ! . 8
-2.4

0
-0.4

= f*,- 23.9

l .  7 . 6

2 .  8 . 1

3 .  5 . 6

4 .  5 . 5

5 .  4 . 7
6 .  5 . 2

7 .  3 . 5
8 .  2 . 9
9 .  5 . 3

1 0 .  4 . 9

l l .  6 .  I
t? .  5 .  l

13 .  7 .2
14.  6 .0
15.  5 .4
16.  4 .  I
t 7 .  9 . 0

18.  5 .5
1 9 .  6 . 4
20.  4 .2

3 .9?
6.  15

0
0.01

0.84
0.18
a. f9
7 .40
0. t0
0 .52
0.23
0.27
2.50
0. l4
0.05
2.31

11.42

0.01
0.61
?.0?

Ei-

8: i i '  ,e.8

s 2 - 2 ? . 6 7  _  2 . 5 ?

2.69 x 2-50
078

Computatlons for 20 Plots

5 .62

s 2 .

s  .  1 .51

r .98
2.48

0
-0 .10
-0.9?
-0.42
-2 ,1?
-? .72
-0.32

-0.72

0.48
-0.52

1.58
0.38

-o.2?
-1 .52

3.38
-0. t2
0 .78

-t,42

.  2 . 2 7

. 2.59 _I__2.28 .

so,  20 plots r re .dequate.

(x-nz

5.29
7.81

.09

.(N

.24

.01
3.24
s .76

0
. 1 6

T3r

n .

-43-



TABLE 9

PO II{T-OUARIER DETERI'I I NAT I ONS

lCIut{TAlll sr0ilY L0Ar,1 (oAK)

D r s r A i l c t / F T .

t 5 6 !0QIJADRAT

lrE All

l 3
2 8
2 l
, J_

3 . 0  a . 7 5

3
I
8
6

{ . 5

l 5
l 3
t l
2 l _

t . z s  2 . 5

ilE
ml
sL
SE

3 3
4 6
7 1 0
4 5

t . 5  6 . 0

6 2 6
3 1 0 t 0
r 5 8
7 l - 8

5 . 0  { . 5  8 . 0

ltE
illl
sta
5E

l l
2
a
5
7

a . 5

t 2
3
3
5
9

5 . 2 5

18
3
3
1

_6
t . 0

l 9
{
I
I
2

2 . 7  5

2 0
I
6
3

J
f . 2 5

t 3  l a
2 4
l 6
2 l
2 9

1 . 7 5  6 . 5

1 5  1 6
5 1 0
3 5
4 7
5 3

4 . 5  6 . 2 5

t l
{
I
2

-L
2 . 5r,rE Arl

2 t
6
5
8
9

7 . 0

22
2
I
4
5

3 .  7 5

27
2
8
5

-L
t . 0

28
2
t
I
2

1 . 5

29
5
3
2
{

3 . 5

30
3
a
5
I

1 . 2 5

23 24
3 5
l 4
t 2
? l

1 . 7 5  3 . 0

? 5
I

25
5i lE

t{ lf
sta
SE

3 l
8 l

!-0- 3

8 . 0 0  1 . 5

I{E AN

3 l
4
3
5
{

4 . 0

ltE
lr ll
sll
S E

l {EA}t  0F 3 l  PLOTS -  4.15

ToTAL  oEns tTY  oF  l l ooDY sPEc lEs '  1199 . ,( c ' t s 1 -
.  4 3 5 6 0  .  2 ' 5 3 0  I i l 0 M D U A L S  P E R  A C R I

1 7  . 2 ?
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TABI TO

MUNTAIII STONY LOM (OAK)

SPECIES qJADR T

0 I s T A l { c E l F r .

f 5 5

41.0 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00

lrE
ill
sa
s€

0 .5  35 .0
2.0 75.0
3.0 25.0
5.0 47.0

RIr,t02

47 .0
00
.00
00

00 00 75 32
00 00 80 77
55.0 00 00 00
0 0 0 0 4 7 0 0

srAtz rG
ilt
ST
SE

4 5 . 0
7 5 . 0
00

80.0

45.0
50.0
50.0
65.0

75.0
80.0
27.0
33.0

t . 0
5.0
3 .0
8 .0

00 00 00 00 00
0 0 0 0 0 0 0 0 ( a
00 00 00 00 00
00 00 00 00 00

20.0 16.0
11.0 77.0
2 .0  2 .0
7.0 r5.0

ROJq' ilE
fill
$f
st

00 00 00
00 00 00
00 00 00
00 00 00

00 00
00 00
00 00
00 00

PAI|Y ilt
llll
sil
SE

60.0 25.0
00 32.0

45.0 00
120.0 /15. 0

3.0 30.0
1.0 55.0
r .0  0 .5
2 .0  1 .0

21.0
3 .0
9 .0
3 . 0-fi

QUCA IG
iltl
stl
SE

4 . 0
t . 0

12.0
s .0

T5

3 . 0
4 . 0
7 . 0
5 . 0
T3

3 . 0
5 . 0

20.0
5 . 0-93

3 . 0
10.0
8 . 0

1 5 . 0
Ti0

? 2 . 0  2 . 0  6
3 .0  10 .0  13
{ .0  10 .0  15

15.0  15 .0  10
ItrT 3,75 Tr.0

7 3
5 8
2 4
8 9

T.s 
-6.0

(Arl ttrn.
Avg. )

5t 73 77
00 00 00
00 00 00
00 22 ?B

ACGR3 IIE
llll
sll
SE

5 . 0
17 .0
4 .0
9 . 0

5.0  50 .0
15.01  00
1,0  40 .0
2 . 0  1 2 . 0

35.0  17 .0  30 .0
75.0  8 .0  00
43.0  00  5 .0
80.0  12 .0  8 .0

7 5 . 0
55.0
20.0
35.0

2 7 1 3 4
1 0 2 4 2
3 2 2 4 1
9 7 1

3 . 0  5 . 0
10.0  .  35 .0
25.0  10 .0
4 . 0  2 2 . O

3 .0  6 .0  12 .0
1 .0  3 .0  23 .0

20 .0  12 .0  31 .0
1 7 . 0  7 . 0  1 . 0

sY0R2 m
t{tl
stl
SE

18.0 35.0 00 31 62
(x) 32.0 00 00 00
9.0 00 39 lz 37

45.0 00 3.7 46 65

vuscz llE
l{L
stl
SE

15.0  l5 -0  2? .o
00 20 .0  11 .0

17.0  70 .0  30 .0
27.0 120.0 o0

00
00 00
00 00
00 00

00
0 0 ( x ) ( x )
00 00 00
o0 00

PSln lrE
llr
sta
SE

9.0

100.0
50.0

00 00 o0
00 00 00
00 00 00
00 00 00

00 00
00 00
00 00
00 00

6 . 0

A8C0 ilf'ltr
9'
SE

72.0 m 00 00 00
00 23.0 00 00 00
00 00 00 o0 00
47.0 00 I 00 16

ARTR 'IE
lU
sll
SE

15.0
00

18.0
5 . 0

3 5 . 0
70.0
9 . 0
6 . 0

14 3? 63
00 00 73
00 00 00

78 33 00

00
00
00
00

CELE IG
lttf
sg
SE

7 . O  5 6 . 0
36.0  68 .0
1 5 . 0  3 7 . 0
m 0 0

60.0
90.0
15.0
1 7 . 0

t7 00 85
36 46 00
?8 00 00
67 52 42

PLED I€
lrv
sx
SE

55.0  00  4? .o
40.0  00  21 .0
43.0  20 .0  13 .0
00 00 00
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TABLE U

MUNTAIII STONY LOAI'I (OTK)

POINT-OUARTER TOTAL DENSITY ilOODY SPECIES

Cqnputatlon for l0 Plots

s2 .

l .
2 .
3 .
4 .
5 .
5 .
7.
8.
9.

10.

(x-D
-3 .  15
- 1 . 9

0 . 1
1 . 5
0 . 1
0 .5
0 . 1
3 .6

- 1 . 4

0.35

(x-n2
9.92
3 . 6 1
. 0 1

2.56
.01

0.36
.01

12.96
1.96
0 . 1 2

3IE

x
t .25
2 . 5
4 . 5

5 .0
4 . 5
5 .0
4 . 5
8 .0
3 . 0
4 .75

44.00

n r

T

4 . 1

s2 . .  3 .53 1 . 5
T_

S .  1 .87

(r .?812 (r .87I2

[ (a . l  x  o . l )J  '
.  30.0

Comoutatlon for 30 Plots

r  l .  l . z t
2 .  2 . 5

3 .  4 . 5
4 .  6 .0

5 .  4 . 5

6 .  5 .0

7 .  4 . 5

8 .  8 .0
9 .  3 . 0

10.  4 .15

l l .  4 .5

t2. 5.25

13.  1 .75
1 4 .  6 . 5

1 5 .  4 . 5

16. 6.25

1 7 .  2 . 5

18. 4.0

19.  2 .75

20. 4.25

21,  7 .0

22. 3.75
23.  1 .75
24. 3.0
25 8 .0
26.  1 .5
2 7 .  4 . 0

.*- 28. 1.5
29. 3.5

30. 4.25
124-6-

4. t5 -2 .9
- 1 . 6 5

0.35
1.85
0.35
0.85
0.35

3.85
- 1 . 1 5

0.60

0.3s
1.  l0

-2 .4

2 . 3 5
0.35
2.  l0

-  1 .55
-0. t5
- 1 . 4

0 . 1
2 .85

-0 .40
-2 .4
- 1 . 1 5

3.85
-2 .65
-0. ls
-2 .65
-0 .65

o.  lo

8 . 4 1
2 . 7 ?
0 . t 2
3 . 4 ?
0.  12
0 . 7 2
0.  12

14.82
t .32
0.36

0 . 1 2

1 . 2  r
5 . 7 6
5 . 5 2
0.  12
4 . 4 1

2 . 7 ?
0.02
l .  96

0.01
8 . t 2
0 .  l6
5 .76
t . 3 2

14 .82
7 . O 2
o.o2
7.02
o.42
0 . 0 1

98.o-i

-46-

'lnut " t'o
1.84

s ? .

s r

1 . 6 4  x  3 . 2 9

S  r  l . 8 l

. !* - 3o.o
0 .  l 8

*L!ei6r.3s . ii$ .3o.8or3r

So use Plot 3l

f  is st l l l  4. ls sz .  93'# .  3.2e

n  .  ( 1 . 2 8 ) z  ( 1 . 8 t ) ?  .
( 4 . 1 5  x  . t ) '

So, 3 l  Plots ar€ enough.
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TABLE 12

SPECIES

MOUNTAIN STONY LOAM

SCIENTIFIC NME

Grasses

Agropyron cristatum
Agropyron smithii
Agropyron subsecundum
Agropyron trachycaul um
Bromus carinatus
Bromus tectorum
Carex spp.
Koeler ia cr istata
Poa fendler iana
Poa pratensis
Poa reflexa
St ipa columbiana

Forbs

Ach i l  lea  mi l  le fo l  ium lanu losa
Antennar ia spp.
Artemisia dracunculus
Artemisia ludovic iana
Aster spp.
C i rs ium fo l iosum
Erigeron spp.
Gi l  ia  aggregata
Gr inde l ia  squar rosa
L inum perenne lewis i i
Lup inus  spp.
Penstemon spp.
Phlox standburyi
Po' lygonum douglasi i
Smi lac ina  s te l  la ta
So l  idago spp.
Tragopogon dubius
V igu ie ra  mul t i f lo ra

LIST

(onr1 RANGE SrTE

COMMON NAME

*AGCR
AGSM
AGSU
AGTR
BRCA5

*BRTE
CAREX
KOCR
POFE

*POPR
PORE
STCO3

ACMIL
ANTEN
ARDR4
ARLU
ASTER
CIFO
ERIGE2
GIAG
GRSQ
LIPEL
LUPIN
PENST
PHST2
PODO4
SMST
SOLI D

*TRDU
VIMU

crested wheatgrass
western wheatgrass
bearded wheatgrass
slender wheatgrass
mountain brome
cheatgrass
sedge
pra i r ie  junegrass
muttongrass
Kentucky bluegrass
nodding bluegrass
Columbia needlegrass

Western yarrow
pussytoes
tarragon
Louis iana sagewort
aster
e lk  th i s t le
dai  sy
skyrocket  g i l ia
curlycup gumweed
Lewis  f lax
1  up ine
penstemon
stansbury phlox
Douglas knotweed
starry fal se-Sol omons-seal
goldenrod
ye'l l ow sa1 si fy
showy goldeneye

-47 -



CODE SCIENTIFIC NAME

TABLE 12 (CoNT'd . )

SPECIES LIST

MoUNTATN SToNY LoM (oAK) RANGE SITE

COMMON NAME

Shrubs and Trees

ACGR3
AMAL2
BERE
CELE3
CHNAz
CHVIS
FAPA
HODU

*JUOS
JUSC2
PAMY
PIED
PIPO
PRVI
PSME
QUGA
RIMOZ
ROI,{OU
SACA1O
SYOR2

Acer grandidentatum
Amelanch ier  a ln i fo l ia
Berberis repens
Cercocarpus ledi fo l  ius
Chrysothamnus nauseosus
Chrysothamnus vi scidi f l orus
Fal lugia paradoxa
Holodiscus dumosus
Juniperus osteosperma
Juniperus scopulorum
Pachyst ima myrsini tes
P inus  edu l  i s
Pinus ponderosa
Prunus v i rg in iana
Pseudotsuga menziesi i
Quercus gambel i i
Ribes mont igenum
Rosa Woodsi i  u l t ramontana
Sambucus caerulea
Symphori carpus oreophi 1 us

bigtooth maple
saskatoon serviceberrY
0regon-grape
curl I eaf mountai nmahogany
rubber rabbitbrush
Douglas rabbi tbrush
apachepl ume
bush oceanspray
Utah jun iper
Rocky Mountain iuniper
Myrtle pachystima
pinyon pine
ponderosa pine
cornnon chokecherry
Dougl as-f i  r
gambel oak
goosebemy currant
woods rose
blue elderberry
mountain snowberry

*NOT NATIVE TO THE SITE
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TABLE 13

UPLAND SToNY LoAM (prNyoN-JUNTPER)

Dry Weight-Pinyon Pine

Station Crown Spread Denseness Hei ght Pounds Total llO0'

I + 00(sl.l) 1 .0 2.0 0.01 0.01

2+00
(t,|st,l)

1.0
11.  0
1.5

s
M
M

1.0
14.0
2.0

0.01
4.00
0.04 4.5

3 + 00(l.lsH) 3.0 4.0 0.10.1

4+00

s + oo(NNE) 2.O 4.0 0.05 0.5

6+00
(NE)

5.0
5 .0 1 .1

M
s

8.0
8 .0

0 .6
0 .5

7+00
(rnr1 16.0

7.O
3.0
2.0
5.0

S
S
s
M
s

2t .0
11.0
5.0
4.0
9.0

8.0
1.1
0.1
0.06
0.5 9.8

8 + 00(sl,l) 7 .0 10.0 1.4 1.4

9+00
(WNt^l

2.0
7.A

s
S

5.0
11.  0

0.05
1.1 1.  15

10+96
(l.|)

1.0
6.0
5.0

10.0

2.0
8.0
6.0

11.0

0.01
0 .8
0 .6
3 .2

M
s
M
M 4.61

5.0
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TABLE 14

UPI-AIID STONY L0All (P-J)

Dny l{elenr Gefleeu ()nx

Statlon

Follaqe Area

H.  t .
t t .  f t .  ( f t . ' )

Nunber of
Stens

Basal Area
( tn .u  )

Average
0ianeter

( l n .  )
Average
Area

Pound  9
Al r-Dry

Hel ght
( f t .  )

3100
(lrsf 8

2
8
I
3
I

2 4
t 2
2 4
2 4
l 3
? 4

0.4
1 . 4
t . 2
0 . 8
l . l
0 . 5

.  t26
l .  54
l .  13
. 5 0
.95
_ 2

.?6

.08

. 4 7

.32
,08
. 3 1

4 . 0
5 . 0
5 . 0
6 . 0
4 . 0
3 . 0

8  t . 0
I  1 . 5 4
7 7 .92
4  2 . 0 1
2  t . 9
8  l - 5

TOIAL t. s2

4+00
(EflE) 3 4

2 5
l 4
2 4
T J

2 2
2 6
2 5
? 5
3 4

t?
l0
4
I
3
4

t2
l0
l0
t?

0 .7
1 . 0
o .2
t . ?
0 . 7
2 .0
0 .8
o .2
1 . 4
1 .4

9
8
7
5
J
I
a

l6
6
4

. 4 9

.50

.08

. 4 3

. 1 3

. 2 2

. 5 1

. 3 1
55
. 5 6

4 . 0
5 . 0
2 . 0
6 . 0
5 . 0
6 . 0
5 . 0
1 . 0
6-O
6 . 0

.38

.78

.03
l .  l 3

?n

3 . 1 4
.50
.03

1,53
1 . 5 3

3 . 4 6
6 . 3

.22
5 . 6 5
l .  t4
3- 14
4.00
.48

9-2
6.  16

3.78

3 . 0
10.0

. 1 3

. 1 0
.62
.28

. 1 3

. 0 7
1 3 3
3 2 6

0 . 4
0 . 3

5+00
(Hl{E)

TOTAL .?3

6+00

7+00
(E|rE) o . ?

2 . 5
0 . 3
0 . :
1 . 7
1 . 5
0 . 5
1 . 8
0 . 6

. 0 3
4 . 9 1

. u t

.07
l .  3 3
t . 7 7
.20

? . 5 4
. ? 8

.38
4 .  9 l
1 . 4
. 2 1

1 . 3 3
t . 7 7
.60

2-54

. 1 8

. 2 6

. 4 1

.05

. I 8

. 1 9

. 1 6

. 2 8

. 1 6

2 . O
6 . 0
3 . 0
4 . 0
5 . 0
8 . 0
3 . 0
5 . 0
3 . 0
t . 0

t2
I

20
5

I

3
I

,

? 4
l 4
2 6
t 2
l 4
2 2
l 4
2 3
2 2
2 5

€
4

L?
2
4
4
4
6
4

l0 0 .8  .50  4  ? .O .  38
? . 2 5

8+00
(sr{) t . 2

0 . 3
1 . 0

2 4 8
1 4 4
1 4 4

l .  l 3
.07
. 7 9
. 9 7

?.?6
.28

4 . 7 4
.98

. 3 ?

.08

. 2 6

. J J

2
4
6
l

5 . 0
2 . 0
3 .0
4 .02 5 1 0 0 . 5

1 . 0 1

9+00
(l{[r{)
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TABLE 15

VEGETATIVE C0VER -  UPLAND STONY L0AM (P-J)  Sq.  Ft . /P]ot

Spec i  es 13t2104 11.

ELSA
ORHY
BOGR2
CAREX
ARLU
CHVI6
ARAB I 2

CHV iB
CHNA2
CELE3
JUOS
EPV I
SYOR2
PIED
YUANZ
ARTR2
ARARN
QUGA

TOTAL
VEGETATIVE
COVER

BARE
L ITTER
ROCK

0.1
i A
u .  . i

n A

1 t r

I

I

0.9

1 1

.B

0.2

0.1
0.5

0.5

t-.2

I

2.5

5.3
0.3
1.5

6

.2

6

0.2

n o

1.0

0.6

0.3

2.0

2.9

1.0
3.2
1.5

,2
.1

]

0.1

rlo

0.3

1 R

0.5

0.2

2.5

a t l

0.5

0.7

0.6

0.2

0.2

3.0

T

2.2

o'.2

I
(tl

I

0.9

5.0
.5

3.6

1.5

4.6
.8

2.7

2.0

4.r
?.0
1.5

3.2

3.2
.5

2.7

1.2

3.6
2.5
2.3

2.0

4.2
0,7
2.7

1.5

2,2
2.2
3.7

1.5

3,2
2,5
2.3

0.8

5.3
0.3
3.4

3.2

0.5
3.9
1.5

0
3.9
3.2



(

TABLE 15 (Cont 'd .  )

VEGETATIVE COVER - UPLAND ST0NY L0AM (P-J) sq. Ft. /P1ot

(

23222120191BL71615L4Speci  es

ELSA
ORHY
BOGR2

ARLU

CHVIS
OPPO
ARTR2
SYOR2
PI  ED
JUOS

TOTAL
VEGETATIVE
COVER

2;
0.3

1-.2
1:o

0.5

0.2

9:u

ols
9:'
0.3

0.2

9:o

9-'

ols

U r J

2:',
0.4

9.t

0.1

1.0

0,2
0.1
0.5

0,2

0.3

0.1

l:o

0.5

1 ?
0.6

0.8

o'.1

2:'.
0.3

0.8

I
(tl
r\)
I

2.61.32. t0.81.91, ,41.42.20.72.7



TABLE 15 (Cont 'd .  )

VEGETATIVE C0VER - UPLAND STONY L0AM (P-J) sq. Ft. /Plot

302826 27 292524Spec i  es

I
(tl
(,
I

ORHY
ELSA
STCO4
BOGR2
CAREX

ARABI2
CHVI6
ARLU

ARARN
YUAN2
SYOR2
CELE3
ARTR2
OPPO
CHVIS
EPV I
QUGA
PIED
JUOS
CHNA2

TOTAL
VEGETATIVE
COVER

0.3
0.1

0,2

1 '

0.8

0.5
0.3
0.8

0.1

N E

U . J

t ,2 0.5

0.6

0.6

r l  2
U r . )

0.1

0.1

0.5

0.1

0.6

1.00.81.4 1.7 t .2 1.9 1,7



TABLE 15 (Cont 'd .  )

VEGETATIVE c0vER - UPLAND srONy LOAM (p-J) sq. Ft.  /ptot

Spec' ies 37363534333231 39 40
TOTAL

40 PLOTS
AVERAGE
PER PLOT

* PERCENT
OF TOTAL

VEGETATION

PERCENT
OF TOTAL

COVER

ELSA
ORHY
BOGR2
STCO4

TOTAL GRASSES

ARAB I  2
ARLU
CHVi6
ASDI  5

TOTAL FORBS
I

K Quen'  ARARN
CELE3
OPPO
EPV I
SYOR2
PIED
YUAN2
CHVIB
JUOS
ARTR2
CHNA2

TOTAL SHRUBS
TOTAL VEGETATIt)N

0,2  0 .4  - -
0 .2

0.1  0 .5

0.9

-l 9:'
0.  5  0 .2

0.6

9.9
6.8
8.4
1.3

.25

. t7

.21

13
9

L2
.03 2  r
. o o  J b  l

3
2
2

T
I
T

T
3
I

T- -
0 .2

0.1
2.0
0.9
T

1.8
0.8
2.0
3.5
2. t
2 ,3
6.4
0.8
1.9

1.3 .2
8.4
0.1

0.3

T

T
.05
.02
T
.07

' F

t - -

0.4  7 .4

a 1
L ,  L

0.2
0.1

T

0.2

0.5
0.9

:: 9:'

0.3

i.o ::
0.2

3.0  0 .  B
n tu .  t

T
T
1
1
I
1
2
T
1
3
2
T

2
1
3
5
3
3
9
1
3
18
L2
T

I

T
I

n ?

0.2

1 n

.04

.02

.05

.09

.05

.06

.16

.02

.0s

.33

.2L
T

i . 08 60 IZ-
1.8  t .7  0 .6  2 .7  1 .1  2 .2  1 .5  1 .4  0 .5  1 .3 r .  81 20100

BARE 2,6 3. ' t  3 .8 1.5 2.4 2.3 1.3 3.0 4.4 4. .3 3.2 -  32LITTER 4.0 - -  .7  3.7 L.3 1.5 1.6 2.5 1.2 1.5 1,8 _ 19RocK 1.2 4,2 4,5 1.7 4.8 2.3 2.1 2.7 3.5 1.8 2.8 _ 29
*The percent of total vegetation co]umn shows species diversity by vegetation cover when compared wlth all other species.



, a .  ' ( r - : i D z

t .
2 .
3.
t l .

5 .
6 .
t .
8 .

9 .

10.

l .
2 -
3 .
4 .

5 .

5 .
7.

8 .
9 .

10 .
1 1 .
12.
13.

14.
15 .
15.
17 .
18.
19.
20.
21.
22.
23.

* 24.
25.

t ' ' t i o t  - 0 . s 5

n r

. 9

1 . 5
2 . 0

3 . 2
? . 5

t . ?
2 . 0

2 . 9
1 . 5
? . 5
1 . 6
0 .8
3 .2

2 . 7
0 . 7
2 . ?

l . {
1 . 4
1 . 9
0 . 8
2 . 1
1 . 3
2 . 6
1 . 4
1 . 7

-0.80

-0.20

0.30
1 . 5
0 .8

-0 .5

0 . 3

t . 2
-0.?

0 . 8
-0. I
-0 .9

t . 5

1 .00
-1 .00

0 . 5
-0 .3
-0.3

o .2
-0 .9

0 . 4
-0 .4

0 . 9
-0 .3

0

TABLE 16

UPLAI{D STOI{Y LOAI1 (PINYON-JUNIPER)

VEGETAT IVE COVER DETERI,IINAT IOI{S

Cmputatlon for l0 Plots

0 . 9
1 . 5
2 . O
3 . ?
? . 5
t . 2
2 . 0
? . 9

1 . 5
2 . 5

20.?

(x-n

-1 .  t2
-0.52

0
1.18

0.48
-0.82

0
.88

-0.52

0. f8

(x-D2

l-25

o.27
0

l .  39
.23
.67

0
o.77

o.27
.23

5-08

1 . 72 .02

. 9  r . 7

1 . 5

2 . 0
3 . 2
2 . 5

1 . 2
2 . 0
? . 9
1 . 5
? . 5
1 . 6
0 . 8
3 . 2
2 . 7
0 . 7
2 . 2
l . {
1 . 4
1 . 9
0 . 8
2 . 1
1 . 3

{r-n
-0 .5
-0.9

o.2
0

-o.7
0 . 1

0
- t .  I

1.00
-0 .6

0 . 5
-0 .2

S  -  0 . 7 1

,  ? .69 . I_ .50  .  44 .8  o r  45

Computatlon for 40 Plots

-0.80
-0 .20

. 3

1 . 5
0 . 8

-0 .5

0 . 3
1 . 2

-o.?

0 . 8
-0. I
-0 .9

1 . 5
1 .00

-1 .00

0 . 5
- 0 . 3
- 0 . 3

o . ?
-0 .9

0 . 4
-0 . {

(I-D2

0.25
0.81
0.0{

0
0 .49
0.01

0
r .2 l

1.fi)
0.36
0.25
0.0{

16.15

0.64

0.0{

0.09
? . 2 5
0.64
0.25
0.09
l . { {
0 .04

0.64
0.01
0.81
2 . 2 5

1.00
1.00
0.25
0.09
0.09
0.0{
0 .81
0.15
0.  16

t ' - t 3 e t t - 0 . 5 0

So, naxlmum of 40

t . 7 0.64
0.04
0.09
2.25

0.54
0.25

0.09

1.44
0.04
0.64
0.01
0.81
2.25

1.00
1.00
0.25

0.09
0.09
0.04
0.81
0.  16
0. 16
0.8r
0 .09

0

l.

2 .
3.
{ .
5 .
6 .
7 ,
8 .
9 .

10.
l l .
L2.
13.
1 4 .
15 .
16 .
t7 .
18.
19 .
20.
2t.
22.

x

t . 2
0.8
1 . 9
t . 7
1 .0
1 .8
1 . 7
0 .6
2 . 7
l . l
2 . ?
1 . 5

ffi

2 . 6 9 x 0 . 5 5  -  1 . 4 8
tOa:  -  t r  =  36.eor37

Conputatlon for 37 Plots

(Cont'd. ln UpPer Rlght Coluan)

-55-



x

23.  2 .6

24 .  t .4

25 .  t .7

26 .  t .2

27 .  0 .8

28 .  1 .9

29 .  1 .7

30 .  1 .0

31 .  1 .8

32 .  1 .7

33 .  0 .6

34 .  2 .7

35 .  i .1

36 .  2 .2

37 .  1 .5

38 .  1 .4

39 .  0 .5

40 .  1 .3

67.4

e2 19 .84J - _39.'_ 0 .51

= e.aq')z (o.tt}z
( t . t  x  . t )z

TABLE 16 (Cont 'd . )

Computation for 40 Plots

(x-n

0.9
-0 .3

0
-0 .5
-0 .9

o.2
0

-4.7

0.1
0

-1 .  t
1 .0

-0 .6

0.5
-o.2
-0 .3
-1.2
-0 .4

?.69  x  .51

X

t .7

(x-nz

0.81
0.09

0
0.25
0.81
0.04

0
0.49
0.01

0
t .2 t
1 .0
0.36
0.25
0.04
0.09
1.44
0.16

19.84

45.73 or. 46
.03

But maximurn of 40 was used.
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TABLE 17

POII{T OUARTER DETERiIINATIONS FOR T{OODY PI.ANTS

UPI-AI{D STONY LOAI.I (P-J)

q u A D R A T S t 2 3 1 5 6 7 8 9 l 0 l l 1 2 1 3 l 4

n E 5 t 5 1 l l 3 8 9 1 2 7 l l l 5

m r l l { 8 5 1 5 6 3 6 1 7 8 3 1 5 7

s 1 f 1 6 6 1 9 1 1 1 6 1 0 9 2 3 2 1 6 4 3 9 8

s E l 7 1 6 9 l o 8 u 4 7 1 9 4 6 5 7

A V E 6 7 l z 9 1 3 7 s l O l { 1 0 3 1 5 7

I'IEAN 0F lq PLOTS = 8.28

QUADRATS 15 15 17 l8 t9 20 21 22 23 24 25 ?6 2l

r f E 9 6 8 1 2 l 1 1 2 7 l l 8 1 4 l 7 1 3 3

f i r { 1 0 7 7 1 1 3 5 1 0 1 2 3 1 2 3 2 1 3

s H 8 t 0 7 6 5 7 4 5 1 0 9 6 7 4

s E 6 1 0 5 9 7 7 1 2 6 L 2 4 2 1 3 7

A V t 8 8 7 1 0 6 8 8 8 8 1 0 7 9 7

!{EAN 0F 27 PL0TS = 7.8

ToTAL DENSITY 0F ALL H00DY SPECIES = 
tr$, 

= 
m 

= /16 INDIVIDUALS PER ACRE
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T

1 . 6
2 . 7
3 .  l?
4 . 9
5 .  13
6 . 7

l .  9

8. l0
9. l4

10. t0

l l .  3

t2. 4

13.  5

14.  7
T16_

(x-T)

o.2
0.2

-0.8

? .2
-1 .8

0.2
0.2
o.2
0 .2
2 -2

-0.8

l-2
-0.8

S '  2 .49

.  1.638 x 6.2
.61

x
8.28

(x-n
-2.28
-1.28

3.72
.72

4.72
-1.28

.72
t .72
5.72
t . r2

-s.28
-4.28
-  3.28
-1.28

(x-n

- 1 . 8
-0 .8

4 . 2

t . 2
5 . ?

- 0 . 8

2 . 2
6 . 2
2 . 2

-1 .8
- 3 . 8
-? .8
-0 .8

(x-nz
s.20
1.64

13.84
.5?

22.?8
1.64
.32

2-96
3?.72

2.96

27.88

18.32
10.76
I  .64

Irts-

(x-nz

3.24
0.64

17.64

I  .44

27.04
0.64
4.84

38.44
4.84

23.O4
14.44
7 . U
0.64

( r-x)2
0.(X
0.04
0.6{
{.8{
3.24
0.0{
0.0{

0.0f
0.04
t.81

0.5f
1 .4 {
0 .6c

t6l.  ?{

r
7 . 8

r r - t n i i * . l o . ee

s  .  3 . 3 1

x

6
7

t2
9

l 3

7

l0
l4
l0
3
4
5
I

. 10. 15
.51

. 16.5 or 17

l .

2 .

3 .
4 .
5 .

6 .
8 .
9 .

t0.
1 1 .
t? .
13 .

,^ l{.

TABI.T 18

POII{T OUARTER . TOTAL IIEI{SITY }IOODY SPECIES

UPI.AI{D STOI{Y LOM G.J)

x
8
I
I

t0
6
8
8

8
8

10

7
9
7nr

s2 = r2l.2a. s.zo

(r .?812 (2.1ls\z
( 7 . 8  x  . l ) '

1 . 6 3 8 x 1 0 . 9 6  -  1 7 . 9 5-== 
oiee-: 

. 
ffi 

- 26.4 or 27 Plots 5o, 27 are nore than adequate.

comDutatlons for 27 Plots
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CODE

TABLE 19

SPECIES LIST

UPLAND STONY LOAM (PINYON-JUNIPER) RANGE SITE

SCIENTIFIC NAME

ANTEN
ARABI2
ARLU
ASDI5
CHVI6
PHACE

AGIN
BOGR2
BRTE
CAREX
ELSA
KOCR
ORHY
POFE
POPR
STC04

ARARN
ARTR2
CELE3
CEMO2
CHNA2
CHVIS
EPYI
JUOS
MMMI
OPPO
PIED
QUGA
SYOR2
YUAN2

Grasses

Agropyron inerrne
Boute loua grac i l is
Bromus tectorum
Carex spp
Elymus sal inus
Koeleria cr istata
0ryzopsis hymenoides
Poa fendleriana
Poe pratensis
Stipa comata

Forbs

Antennar ia spp
Arabis spp
Artemisia ludovic iana
Astragal us diversi fol i us
Chrysops is  v i l losa
Phace l ia  spp

Shrubs and Trees

Artemisia arbuscula nova
Artemisia t r identata
Cercocarpus ledi fo l  ius
Cercocarpus montanus
Chrysothamnus nauseosus
Chrysothamnus vi  scidi  f lorus
Ephedra  v i r id is
Juniperus osteosperma
Mammi l la r ia  spp
0punt ia polyacantha
P inus  edu l i s
Quercus gambel i i
Symphori carpos oreophi I us
Yucca angust iss ima

COMMON NAME

Beardless bluebunch
Blue grama
Cheatgrass
Sedge
Sal ina  w i ld rye
Prair ie junegrass
Indian r icegrass
Mutton grass
Kentucky bluegrass
Needl e andthread

wheatgrass

Pussytoes
Rockcress
Lousiana sagewort
Meadow milkvetch
Hairy goldaster
Phacel  i  a

Black sagebrush
Big sagebrush
Curl I eaf mountai nmahogany
Bi rchl eaf mountai nmahogany
Rubber rabbi tbrush
Douglas rabbi tbrush
Green mormontea
Utah jun iper
Mammi l la r ia
P la ins  p r ick lypear
P inyon p ine
Gambel oak
Mountain snowberry
F ine lea f  yucca
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TABLE 20

DRY WEIGHT DETERJ'IINATIONS

Green 9Jv.

Percent
Dry

},lei ght

ELSA
LUPINE
POPR
SYOR2
ARLUD
CHVI6
ARTR2
SOLID
BOGR2
CHVIS
ORHY
CAREX
EPVI
AGTR
KOCR
POFE
POSE
ASTER
ERIGE2
PHST2
SMST
TRDU
AMAL2
BERE
PAMY
RIMOz
R0ht0v

59
54
57
50
53
50
47
48
67
50
47
53
47
50
4B
56

100
50
50

100
70
57
55
49
57
50
43

35
6
4'7

9
5

t7
26
4
6

14
9
7
5

t2
10
8

10
6
5
7
4

t7
19
8
7
6

59
1.1
7

14
L7
t0
36
54
5

T2
30
17
15
10
25
1B
8

20
72
5

10
7

31
39
L4
14
14
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TABIT 2T

PO INT-OUARTER DFTERNI ilAT I OI{S
(sy spEclss)

UPLAiID STONY L0Al't (p-r)

DISTAIICE/FT.

s p E c t E s Q L A D R A T S r 2 3 f s 6 7 8 9 l 0 t l 1 2 1 3 1 4

J U I S i l E t 5 t t t 7 l l 1 9 9 8 s 1 2 3 2
I r { 9 2 t . I 2 7 2 4 6 7 5 1 3 ? 3 1 7
sr{ 34 3{ 19 --r 33 ll 23 24 2t 6
sE 26 57 3l l0 -t2 43 1 34

PIED 1 f 8 1 8 t 2 3 5 7 1 3 2 1 t 4 2 2 1 3 7
l { l { 2 7 3 4 3 ? 6 1 5 1 6 3 l { n 4 3
s l { 1 9 6 2 3 1 6 1 0 9 3 1 3 5 8
s E 2 4 9 5 5 t 7 2 7 1 9 1 7 2 4

t { 8 6 t t 6 9 1 8 3 1 3 1 3 1 {
l { l { 1 1 4 2 2 4 ? Z O 6 { 6 3 3 9
sll 16 ll t7 14 20 t4 2t 23 ?4 1l
s 8 2 1 7 1 6 1 5 1 0 1 3 2 6 1 t 2 2 7

r{E 9 00 00
l{H 45 00 00 24
sr{ 00 (x} 00
sE 00 00

PIITR?

gPvt n E 2 6 1 1 5 3 6 4 4 t 7 2 2
r{l{ 22 2t t2 s7 2t 24 3{
sI 26 13 32 53 24 3?
s E t 0 0 6 2 2 8 3 7 2 6

36 00 57 34
62 00 38
00 00 44 37 4l
0o 00

ilE
t{l{
sl,
SE

CELE3

QUCA ilE
ilt{
sll

2? ?8 l1 t2 ?t 75 68
28 24 48 l8 t7 47 35
n 1 4 3 8 7 2 3 2 3 1 5 4 6

9 2 3 8 1 7 t t 9
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TABLE A
CUIDT tOr DErEnxINIltc ctrrfD|l IIELD Of Ur^lt Juh_Ipf,n IN UIAIr

E?lrriD slo}ry LoA,t (JUuIrEr) SITE

T 

trEl-D Arl DRr 'ouriDs

Crqra. tlrljlrt
Dtercrcr tct lO SO IOO 

_2OO tOO aOO 5OO

I
7
I
3
t
6
7
E
I

lo
l t
u
t t
l {
t5
l6
It
IE
l9
20

t
2
3
L

5
6
,
t
I

lo
lt
l2
l l
la
t5
l6
It
IE
l9
20

I
t
6

t0
tt
l6
l9
23
26
29
3t
t6
a0
aa
a,
5l
55
5t
62
66

o.t
o.t
o.6
l .o
l -3
1 .6
1.9
2 .3
2 .6
2 . 9' t . t

1 .6
a.o
a.a
4. ,
5 .1
5 .5
5 . t
5.2
6.6

o . t
o . t
o .6
! . 0
l . &
t . 9
2 . 5
t . l
3 .E
( . 6
5 . 4
6 .2
7 .2
E . l
9 .1

ro.2 -  - -
l t . t
ljt.a
l l .6
l . . t

o. l
o . t

.  o. t
1.2
1 .9
2 .7
t -6
l .?
5 . t
7.2
t -6

10.2
lr.9
D. t
It.C
tr.,
l t . ,
,2 .2
23.5
zr-2

5
t5
lo
to
65
t0
95

l l t
:.30
l (5
165
180
200
220
235
255
275
290
3ro
330

5
l5
30
50
70
95

125
t55
190
230
270
3ro
360' ao5
455
5lo
565
620
6E0
tao

5
r:t
35

. 6 0

95
135
tE0
2t5
295
t60
430
5ro
595
6 t5
,t0
tE5
J95

lr to
12X)
lt60

30
90

lE0
300
390
&E0
5t0
690
?EO
8t0
990

loE0
1200
1.320
l {10
1530
1650
l7&O
1860
l9E0

30
90

l E o
f,o0
420
5to
750
930

l l&o
t.380
1620
lE60
2160
2a30
27f0

e0
120
2LO
.o0
520
6.0
t50
920

loc0
lr 60
1320
l&&o
1600
1750
tE80
20l,O
2200
2320
2.E0
2640

&0
120
2&0
600
560
750

lo00
l2a0
1520
1840
2! 60
2{80

50
150
300
500
650
800
950

ll50
1300
l{50
t650
lE00
2000
2200
2150
2550

Sorr rc  Fo l te tc

lo 20
30 60
60 rzo

lo0 2OO
lfO 260

. 160 !2O
190 360
230 a60
250 S2O
290 580
3t0 660
360 720
.o0 too
. to 680
470 9.O
5lO lo2o
55O lloo
sEO tr5o
620 l?&o
660 lf2Q

Dtedtua Fol terc

lo 20
30 60
60 t20

toO 2Oo
t40  280
t9o 380
250 5oO
310 620
380 ?60
.60 920
5&0 lOsO
620 tl{o
72O l..o
8lo !620
910 l82o

to2o 2O(o
lt3o 2260
l24O 26EO
1360
l(80

Dcnrc Fol t rqc

lo zo
30 60
70 lao

r20 210
190 3EO
270 ,40
360 72O
4 7 0 . , -  9 ! O
590 ltEo
72O trco
460 l?20

lO2O 2O(O
u90 23EO
l37O z7.O
lt60
,7ro
1990
2220
2.60 _6?_
2120

50
t50
300
500
700
950

t2so
1550
I 900
2300
2?o0

I
2
t'a

t
6
7
t
I

lo
It
t2
1.r
Ir
l5
ls
It
l l
, t
xt

I
3
6

l0
l a
l9
25
3t
It
a6
5.
62
72
EI
9l

l02
llt
124
lt6
lct

I
t
,

l2
t9
2 '
36
a,
59
72
t6

l02
ut
llt
Il6
ltt
199' 
222
2.6
zr2

t0
90

210
360
570
glo

IOEO
l4lo
1770
2160
25EO

a0
120
2E0
,rg0
?60

to80
1.40
lE80
2t60

50
150
350
600
950

1350
lE00
2350



TABLE B
PI}rlON IIITE TIEI.DS

iTXNUAL IIEI.D PET, ITEE ?OIDIDS AIR lNT

toldurrt ttony larn Ep1rad 6tonY loro (J-D)(J-?)

D
Grcnra

I

2

3

4

5

_5

7

t

-_9

10

11

.12

l3

14

'15

l6

17

18

19

20

CT

0.01

0.06

0.1

0 .3

0 . {

0 .6

0 .9

l . l

! .5

1 .9

2 .2

2 .7

3 .2

3 .7

{ .3

5 .0

5 .6

6 .4

7 .0

E.0

o.02

o.0g

0.2

o.4

0.5

o.9

1.2

1.5

2.O

2.5

3.0

3.6

t .3

5.0

5.7

6.6

E.O

E. i l

9.4

10.5

o.04

0.1

0.3

o.6

0.9

1.3

1 .8

2.4

3 .0

3 .8

1 .5

5 .4

6 .4

7 .2

8 .4

9 .8

!1.2

u2.6

1.4.0

15.4

o.0l

0 .05

0.1

0.3

o.5

o.E

1.1

t .5

2.0

2.6

3. {

4 .1

5.0

5.0

7.O

E.O

9.4

0.01

0.06

0 .2

0 .4

0 .6

o.g

1.4

1 .9

2 .5

3 .2

4 .0

5 .0

6 .O

7.0

8 .2

9 .E

0.02

0.09

0.2

0.5

o.t

1.2

1 .7

2 .4

3 .0

4 .0

5 .0

6 .0

7 .0

E.4

9 .8

E . Sperrr folk3c !l r

lbg?r Duril oa 55 tr..t sE
trr.r o Dphad rtoqr loro
corrlrtloa frrltrtct.

l{cd1ra follege

Ecsldurrt rtsat
(J-P) l1tc. Iot

D r Dco,rc foltege

lora (J-?) rltc r.ad 37
roougb drtr for rcllrblc
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E. Fish  and l . l i l d l i fe  Resources  and P lan

l .  In t roduc t ion

The mine p lan  area  is  loca ted  in  the  West  Tavaputs
P la teau,  a  reg ion  wh jch  suppor ts  about  360 ver tebra te
wi ld l i fe  spec ies .  The abundance and d is t r ibu t ion  o f
w i ld l i fe  in  the  lease area  is  d i rec t l y  re la ted  to
presen t  land  use  ac t i v i t i es  and  capab i l i t i es .  Use
of  th is  a rea  by  cer ta in  spec ies  is  l im i ted  to  lack
o f  perenn ia l  water .  l ^ I i ld l i fe  spec ies  poss i r i ; ,
occur r ing  ' ip  the .  lease.area  are  

' l i s ted  
in  T i : l :  iV - l ' I .

ple"<e nyk +- pl*-/- 34
Source of  Data

--r t rnent . t  the Inter ior ,  1g7g .  Final  Environmental
Statement -  Development of  Coal  Resources in Central
Utah ,  Par ts  I  and 2 .

Utah Department of  Natural  Resources, Div is ion of
F ish  and  Wi ld l i fe .

3 .  Hab i ta ts

2.

4.

4 . 1

Prev ious ly  descr ibed vegeta t ion  prov ides  fa i r  to
exce l len t  hab i ta t  fo r  : ,  ' . . : : ^ i : t y  o f  w i ld f  i fe  spec ies .

Spec ies  (See Tab l  . :  iY -11)  .

Mammal s

Mammals  occur r ing  in  the  area  can be  d iv ided in to
two groups, game species and non-game species.

The main  game spec ies  inc lude mule  deer ,  mounta in
l ion ,  b lack  bear ,  e l k ,  and  co t ton ta i l  rabb i t s .  Mu le
deer ,  however ,  a re  the  most  impor tan t  w i ld l i fe  resource
in  the  area .  Mounta in  l ion  are  present  bu t  

' l i t t le

in fo rmat ion  is  ava i iab le  due to  the i r  rang ing  hab i ts .
Genera i i y ,  the i r  movernent  co inc ides  w i th  the  migra t ion
of deer.  Black bear may occasional ' ly  be found ' in the
vegeta ted  canyons,  usua l ly  a long the  c l i f f  face .  They
normal ly  inhab i t  the  Book C l i f f s  to  the  nor th  bu t  l i t t1e
data  is  ava i lab le  on  the i r  popu la t ' ions .  The permi t  a rea
is  w ' i th jn  the  lo le r ' l ' im i t s  o f  the  e1k  range ,  however ,
e lk  a re  genera l l y  found nor th  o f  the  m' ine  p lan  area  a t
h igher  e leva t ions .  Co t ton ta i l  rabb i t s  a re  d is t r ibu led
throughout  the  area .

Non-game mammals  inc lude severa l  spec ies  o f  smal l
an ima ls  inhab i t i ng  the  a rea .  Preda to r  spec ies  such
as  coyote  and bobcat  occas iona l ' l y  a re  found in  the
area and depend on  smaj l  rodents  and rabb i ts  fo r  the i r
source of  food. Informat ion on non-game species is
genera ' l  1y  unava i ' lab l  e .

-94-



L is t  o f  An ima ls

Connnon Name

Mammal s
Badger
B lack  Bear
Bobcat
Coyote
Deer mouse
Desert  Cottontai l
E lk
Ground Squirrel
Least Chipmunk
Mounta in  L ion
Mule Deer
Porcupi  ne
St r iped skunk
ldhi te- ta i l  ed Jackrabbi t

B' i rds
Tewers Sparrow

Blue Grouse
Cormon Nighthawk
House Sparrow
Lark Sparrow
Magpi e
Mourning Dove
Pinyon Jay
Red- ta i led  Hawk
Robin
Ruffed Grouse
Sage Grouse
Spamow Hawk
Turkey Vul ture
Vesper Sparrow

TABLE IV. l I

Poss ib ly  0ccurr ingin Lease Area

Sc ien t i f i c  Name

Taxidea taxus
Ursus  amer icanus
Lynx rufus
Can is  la t rans
Peromyscus manicul  atus
Sy' l  v i  l  agus audubonni
Cervus  e laphus
Spermophi ' l  

' lus 
t r idecel  ineatus

Eutom' ias minimus
Fe l  i s  conco io r
0doco i leus  hemionus
Eveth' izon dorsatum
Mephi tus  meph i tus
Lepus townsendi  i

Spi  zel .1a breweri
Dendragapus obscurus
Chorde i les  minor
Passer Domest ' icus
Chondestes granmacus
P ica  p ica
Zenaidura macroura
Gymnorhi  nus cyanocepha' l  a
B uteo j ama i cen'i s
Turdus  migra tor ius
Bonasa umbel  I  us
Centrocercus uropha s ' i  anus
Fa lco  sparver ius
Cathar tes  aura
Pooecetes grom' ineus

-95-



{

4.2  B  i  rds

4 .2-1  Raptors

The turkey vul ture and red-tai ' led hawk frequent the
area. A var iety of  other raptors breed in the Pr ice
area, however,  there is a poor densi ty of ' raptors
throughout the m' ine pian area. A raptor survey
performed for Tower Resources of the proposed permit
area by C' layton M. White of  Br igham Young Universi ty
is  a t tached as  Exh ib i t  IV_D.  fu  g l *k  s - l

4 .2 -Z  0 ther

Sage grouse inhab' i t  the sagebrush f lats ai  the foot
o f  the  c l i f f s .  B lue  and ru f fed  grouse may occas iona l l y
be found in the vegetated canyons of  the area.
Chukars  can be  found around the  c l i f f s .  Mourn ing
doves  are  genera l l y  d is t r ibu ted  th roughout  the  area ,
however,  the lack of  perennia ' l  water l imi ts dove
nest ing  hab i ta t  in  the  area .  Other  representa t ive
b i rds  inc lude  the  magp ie ,  b lueb i rd ,  rob ino  and  severa l
spec' ies of  sparrow.

4 .3  Rep t i l es  and  Amph ib ians

The most  p rominent  spec ' ies  o f  rep t i les  inc lude the
ra t t lesnake and sagebrush l i zard .  No aquat ic  fauna
are  present  in  the  area .

1 .4  F ' i  sh

4 .5

There  are  no  ac t ive  f i sher ies  as  there  are  no  permanent
bod ies  o f  water  o r  perenn ia l  s t reams in  ' . -he  area .  No
aquat ' i c  fauna are  found.

Threatened or Endangered Species

There have been no known threatened or endangered species
on or  near  the  lease area  accord ing  to  a  survey  conducted
by  the  Utah  D iv is ion  o f  Wi ld l i fe  Resources  (Boner  1977) .

Impacts of  Operat ions

Const ruc t ion  o f  a l l  roads ,  power l ines ,  and sur face
fac i i i t ies  has  been comple ted  and m' in ing  opera t ions  have
conanenced. Therefor^e,  no addi t ional  ' impact of  operat ' ions
on  w i id l i f e  i s  an t i c ipa ted .

a

F ish  and  i . l i l d l  i f e  P lan
p,*f  . tL) .6.
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DOUGLAS F. DAY
Director

Dear Sam:

I want to take this opportunity to extend thanks for the assistance you and

Mike have provided oui staff j.n becoming fan:ilar with existi'ng and planned

surface facilities on the area enconpassed by Tower Resources Inc'rs Cen-

renial Minj-ng Project. I believe th;t you will find the enclosed inforna-

tion helpful at fil ing a m'ine and reclamation plan'

In response ro your request for wildlife resource information (IIMC 783'20)

the attached map, data and cornments are provided. The wildlife resource in-

formation is consisrent with the formal guidetines for acquisition of fish'

wild.life and habitat information that will be provided your company by utahlg

Dj.vision of oiL, Gas and Mining. In instances where your comPany was or will

be required to proviae for stu<iy beyond exi-sting information' such findings

need be aPPended to this rePort' '

Please note that the enclosed wildlife plan (U"IC 784'21) represents our recom-

mendations; UUah's Division of 0i1, Gas and Mining is the regulatory authority

for approval of the mining and reclarnation pl-an' Inplementation of the recom-

nended wiLd.Iife plan shouid assist the Cocrpany in eonpLiance with performance

standards  UMC 817.97 .

Thank you for an opPortunity to assist your Conpany in conplying wit'h the Stacers

permanent progran ior coal nr:ining and rlcl-arna-uion and the resultaat proteciion

of utahrs wi ldl i fe resourees. r i  the Divis ion can be of any further service'

please coordinate r^lith our Regional Resouree Analyst (Larry Dalton' phone 801-

537-3310) as aPProPriate.

Apri l  13, 1981

Mr. Sam QuigleY
Tower Resources Inc-
Centenial M:ining Project
82 West Main
Price, Utah 84501

Attention: lfike Glassoa

Reply To

c l a rk ;o Sirgofii)3;',u*l:,,1:.t:' *" t"

i . . ' . rn l ic rgg!-crurr lc o' .dclor

gP

Enclosure

c c i-'r\-i3'rile l- i N: sh
- " 

"'.::.ot 
'5 

. Feigh I

DIVNSIOF$ EIF NTILEt[FIE IRE,SEULR.EES
IOTJAI  OPPORI{JNI IY  EMPI  OYFN

1596 West North Temple,/salt Lake city, utah 84116/801'533'9333

SOUTHEASTERN REGIONAL OFFICE
455 West Railroad Avenus, Box 840, Price, Utah 84501

(801) 637-3310

WILDI|FE BOAED
RoYL  YounE-Cra 'ma r '

Jtr:, C 
't-

' ! l r , ' . . : 1



WC 784.21; FISI{
TOI^IER RnsouRcES INC -,

A]{D WILDLIFE PLAN
CENTENIAL MINING PROJECT

tion and act. Avoidance Procedures General te-g]l Wildlife

utah Division of wil-dLife Resources provides the foLlowing recornmendations

in order to rninimize disturbances and. impacts on wiLdl-ife and thelr habitats that

could be iupacted during developmental, oPelational and recl-amation operations

at t,he Company,s rnining project. The recomendaEions address how enhancement

of the wildl-ife resource and their habitats as discussed in IIMC 783'20 can be

achieved. They are also consistent with the performance standards of UMC 817'97'

In instanees where it would be necessary to restore or couLd be beneficial to

enhance or develop high value habitats for fish and wildlife' recoumended pJ'ant

materials and rates of application are provided as "Appendix B" (uMc 817'97 and

Ur"lC 8L7.11l through 817.117). Thj-s list should prove useful in meeting the ad-

ditional requirements to be imposed upon the operator if the primary or second-

ary land use w111 be for wildlife habiLats (UMC 817 'g7 d g) ' Addit5'onally' "AP-

pendix c,, represents a list of comnercial sources for plant materials '

The project and adjacent areas axe rePresented by seven basic wildl-lfe hab-

itat,s which are inhabited on occasion and during differenL seasons of the year by

about 184 speeies of vertebrate wildlife ' The wil-d'l-ife habitats and use areas f or

the "high interest" species from this group of wildLife have been ranked into four

i e v e l s o f i m p o r t a n c e . T h e m o s t v a l u a b l e t o a n i n d i v i d u a l s p e c i e s o r e c o l o g i c a l

a s s e r r b l a g e a r e t h e c r i t i c a l s i t e s f o l l o w e d i n r e s p e c t i v e i m P o r t a n c e b y h i g h . p r i -

ority, substantial vaLue and. limited value sites' Each type of use area requires

various and speeif ic levels of protect ion fron man's act iv i t ies'  Addit ional ly '

d u e t o t h e v a r i a b i J - i t y o f v e g e t a t i o n c o n m u n i t r e s i n e a c h u s e a r e a ' v a r i o u s a n d

speci-fic technologies in site developraent wil-I need to be evaluated for possibJ-e

nitigaiioas, eahancenents of wildl-and habitats or the reguired leveL of recl-arna-



t i o n . I t l s r e c o n m e n d e d t h a t a ] . l l a n d c l . e a r i n g i m p a c t s b e d e s l g n e d s o t h a t

irregular shaped. openings are created in contrast to openings that would have

straighL edges.

I t ' i s r e c o n m e n d e d t h a t t h e c o m p a n y . m a k e s i g n i f i c a n t e f f o r t s t o c d u c a t e a l ] -

enployees assoclated ht:ith their coal- hand'l-ing operation of the intricate values

of the wil-dlife resource associated with the project and' adjaeent areas and the

local area. Each ernpl-oyee should be advised not to uunecessariLy or without pro-

per pernits harass or take any wi1-d1ife ' (Apprehensioo of wil-dl-ife viol-ators

has increased by nearLy 250 percent during recent years j-n the region) ' It is

especially iroportant that wil-dlife not be harassed during winter periods' breeding

seasons and early in the rearing Process' Exploration should bq liarited as much

as possible during these crucial periods

During winter wildLife are always in a depleted condition' unnecessary dis-

turbance by man causes them to use up- critical and limited energy reserves which'

often times, results in mortality. In less severe cases' the fetus being carried

b y m a m m a l s n a y b e a b o r t e d o t a b s o r b e d b y t h e a n i m a l , t h u s r e d u e i n g r e p r o d ' u c t i v e

success of a PoPulat ion'

During breeding seasons, disturbance by man can oegaEively affect the nunber

of breed.j-ng territorles for some sPecj-es of wildlife' Disturbance can also in-

t.errupt courcship displays altd preclude timely interactions between breeding an-

inars. This could result in reduced reproductive success and ultimate reductions

in PoPulation levels'

E a r l y i n t h e r e a r i n g P r o c e s s ' y o u n g a n i m a l s n e e d t h e P e a c e a n d t r a n q u i l l i t y

nornally afforded by remote wild'Iands' It is also during this crucial perj-od chat

y o u n g a n i m a l s g a i . n t h e S t r e n g t h a n d a b i ] . i t y t o e l u d e m a n a n d o t h e r p r e d a t o r s .

This allows the young aniroal to develop in relatively unstressed situations and to

utilize habitats that are secure from predators. Disturbance by rnan can comprom:-se

this situation and result in abandonnent of the young by the female' increased

accidents that result in mortality to young aninals or increased natural preciation'
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{s recommended that employees be cautioned agalnst dlsturblng young anlmals

females with young if accidental-J-y located '

Employees associated with coaL hand'ling operations should be instructed that

when wiLdlife are encountered during routine work that they not stop'vehicl-es

for viewing purposes. Moving traffic is less disturbing to wii-dlife than trafflc

that stops or results in out-of-the-vehicle activities- If viewing is d'esi'rable,

the vehicle should only be slowed, but not stopped

Ilunting and other state and federal wildl-ife regul-atlons nust be adhered to

by sportsnen utilizing the project area'

Mitigation and Impact Avoidance Procedures for Aquatie Wildlife

There are no recoDrnendations for a wildlife plan that woul-d enhance any

perennial water or fishery since none are associated with the companyts proposed

oDerat ion.

It is recornmend.ed that all habitats associated with dry washes be maintained'

Roads and other faeility developments shouLd noE destroy or degrade these linr'ited

and highly productive habitats. Roads crossing through those areas should do so

in a manner that. ls least danaging to the habitat. Wetlands and riparian habitats

associated with dry vashes are of similar characcer to riparian habitats in other

areas. They are ranked as being of critical value and are the most productive

sites in t.erms of herbage ar1d biota produced as compared to other loea1 habitat

types. It is probable that a majority of the vertebrate wildlife that inhabit

the projeet area make some use of such sites'

r+ i a imnnlfsn! to note that roads and other surface facilities to be con-
L  L  I D  I r U y V  I  L e r t  s  L v

siructed should as far as practicable be placed at sites where they will not com-

pronj.se wi ldLi fe or their  use areas. Al-so, surface faci l i t ies, includlng roads,

should be screened. if possible from wildLj.fe use areas by vegetation or terrain'

In situations where wild.land habitats have been or will be disturbed, r€-

clanation is required' A1so, there are sites wbere development or enhancenent of

lfitiuation and ImPact Avoidan



wildl-iind habltats through vegetation treatments and/or seedings and transplants

of seedllngs could benefit wil-dLife. "Appendix B" depicts the Division's reeom-

mendation for plant materiaLs to be utilized for various wLLdll-fe habitats otr

wlldtand treatments that are intended to benefit wil-dli.fe. If clrcumstances

arise where seed or seed.llng transplants for a reconmended plant sPecies are not

availabLe, suitable alternates are also recornicended.

Seedling transplaats from nursexy stock as well as nearby rangelands would

al-so be acceptable for some wildLand treatments '

Appendix C represencs an exhaustive l-ist of com,ercial sources for pl-ant ma-

terials f or use in wi.ldl-and treatments.

Temporary controL of rocients may be required to ensure a successful rangeland

treatment. It is reeommended that the co-unty agent be consulted in this area of

concern. Polsoned oats are the mosE conmon and aceeptabl€ method for rodent con-

trol; however, only licensed. persons m.ay apPly the treatment.

Currently, there are some.new concepts in methodology for revege|ation that

are being successfully inplemented in other parts of the nation and wor1d. One

prorn:ising method is a procedure where a large scoop removes, froro a natural and

stabilized sj-te, a small area of earth intact with vegetaLion and subsurface soils

for placement on a site to be restored. This same Procedure can be utillzed when

disturblng prj.stine sites, except that the naLive vegetation is stored for use in

latent, reclamatlon. Another meritorius method for stimulating natural revegetation'

in combination wj-th other reclamatj-on techniques, is to plan facility developments

so that isLands of natural, native vegetatj-on remain. This will al1ow for natural

vegetat ion to spread fron the is lands. These technigues can also be useful  for

enhancenent of poor quality sites that currently exist on the nine plan area.

Encapsulat i .on of seed and fert iL izer for several  releases over a perj 'od of

years after a single application is a new and possibly advantageous procedure.

This technique along with soil stabilizlng structures has been successfulLy used

in South Africa. Dr. J. Van Wyk in the DepartEent of Botany at Poichetstroom



Unlverslty in South Africa coul-d provide additional informatlon on thls new

technlque.

There are also eew speciaLized techni-ques coming to the forefront, for

stabili-zation of problem sites such as roadbanks and steep sJ.opes. It is im-

portant that these siies be promptly and permanently revegetated in order to re-

duce siltation int,o local riverine systems. This wiLl dj-tigate for damage to

aquatic wildlife populations and habitats froro sj.ltation. Enhancement of ex-

isti.ng problem sites or reclanation of d.j.sturbed. sites can mltigate for salt

loading of 1ocal river sysiems. It is beli.eved that natural, nonpoint sources

represent 50 percent of the salinity in the upper basin of the Colorado River

system into which this mine plan area drai-ns.

It is recomnendeC the Company make numerous contacts with approprj.ate agen-

cj.es, institutions and persons to ensure that enhancement or reclamation projects

achieve the reguired degree of permanency, pJ-ant diversity, extent of cover and

capability of regeneration to ensure plant succession. Generally speaking, seed.ing

should be accomplished as late j-n the fall as possible. Seedling transplants need

to be coordinated with local soil moisture eondj.tions which are usually at optimum

in the earJ-y spr ing just as the snow melts.

T +  i  ^!L 4D yararrtount that suitable vegetation be maintained and/or re-established

.r€ r l ra 1i€a r^^ ' l i reru,ents of r^r i ld l i fe are to be sat isf ied in the postnining period.

Success in this area of coneern along with cessat ion of manrs d. isturbances wi l l

1lke1y result in a naiural reinvasion and the resultant, inhabitation by most wj-Ld-

l i fe species of an inpacted si te

T -  - ' ^rE r-s amportant to note that enhancement or recLamatj-on projects that are io

benefit wildlife nust be properly designed so that, aLl the li.fe requirernents of the

target, speeies are consi<iered in conjunction &dth forage. Water must be provided

or be present and thenoal cover along with escape and hid.ing cover has to be in

abundance. Loafing areas and travelways beiween the roany types of use areas nus-L

also be provided. Ia order to neet ihese goals, a considerable degree of consul-



ta;ion will be requlred between the company and utah Division of wildllfe Resourees'

As a service and also to ensure that the needs of wildlife are met, the various

expertism within the Dlvision of wildlife Resources are available to the corapany

for consulration. For the most part,, Larxy Dal-t,on, Resouree Analyst, for the

southeastern Regional office at 455 West Railroad. Avenue in Price, utah 84501

(phone 637-33L0) wj-1l coordinate any needed contacts. Richard stevens, wildlife

Biologist, at the Great Basin Research Center, Box 704, in Ephraim' Utah 84627

(phone 283-444L) is available for consultation and site specifj-c analysis con-

cerning species for vegetation plantj-ngs, tim:ing and techniques to achieve the

bes t  resu l ts .

In instances where revegetation projects are to be planned over coal wasce

areas, heavy netal uptake by the plants must be evaluated' It is recormrended

that the Cornpany inltiate an aPProPriate long-tero monitoring Program to deter-

mine the magnitude and resolutions, if needed, for thj.s problem'

It is recommended that persistent pestj-cj-d.es not be utilized' on t'he project

area. Qther alternate pesticid'es or forms of control should be utiLLzed'

A11 hazards associated with the Project operatj-on should be feneed or covered

io preclude use by wildlife; of special concern would be si'tes having potentj-ai

io entrap animals or toxic materials'

nnhancement or development of habitats that provides a diversity of vegetation

wil-i benefit amphibians and reptiles. It is important to note that all of tbese

species are protected. by Utah law. Due to the myriad of nyths that surrounC these

aninals, it j-s urged that j-ndividual specimens not be dest'royed' This is especially

true for snakes si-nce they are a valuable comPonent of the eeosystem'

snake dens are ranked as being of critical value to the populacion and are

protecteci  by law. I f  a den is located, i t  should be reported to the Utah Divis ion

oi WlldLife Resources. Snake iens can be raoved., but only wi-th intensive efforts

-,ha; may take a year or nore (snakes are caught and reraoved in the spring and fall-) '

)i l : ieation and Impact, Avoidance Procedures for AmPhibians and RePtiles



Thus,

there

construction of facil-ity developmenLs nay take pJ-ace in dennlng locations lf

is suf ficient, l-ead t'ime to relocate the occupancs '

),1i-'i tion and act Avoidance Procedures for Avifauna

It is recognizabLe that development and oPeration of a uining project wil-l

in some cases negativel-y impact many avian species through physicaL destruction

of habitats and continual disturbance that makes other habitats unavaiLable or

l-ess deslrable to an individual bird. It i.s also true that impacts that are

negative to one species may be beneficial to another species. It is recomrn'ended

that the Company Pl-ant native and'/or ornamental berry producing shrubs around

surface facilitles. Wtren mourning doves are a target species, sunflowers or blazing

star shoul-d be planted. This will provid.e food. and cover for many of the smaller

species of birds, resulting in enhancement of their substantial value and high-pri-

ority habitats. This actj.on woulci also mitigate for disturbances and destruction

of avifauna habltats at other sites associated wi-th project' oPerat'ions'

It is important to noie that the nests of all avifauna (except the house

sparrow, starling and ferral pigeon) when active and their eggs are Plotected by

federal (f'ederal Migratory Sird Treaty Act) or state laws (Utah Code 23-17-L and

Z3-L7-2). A1l- avj.fauna utilize a nes! during their reproductive proeess. Depen-

dent upon the species, some nests are well developed while others may be rePre-

sented by only a scrape on the ground. These sites when being utilized are crit-

ical to n1aintenance of indlvidual bird. populations; each species has a specific

crucial time Period in which the nesE is occupied. It is during this cruciaL

period that the nest must be protected from disturbanee.

Several  species of raptors frequent the project area. Their  nests when act j 've

should not be disturbed and abandoned stick nests are never to be daroaged' Every

eifort shoul-d be nade to eli-m:inate manrs disturbance withi-n visual sight or one-

half  k i loneter radius of an act ive raptor nest.  This distance would have to be

increased to a one-kilometer rad.ius if the cause for disturbance were to originate

within vlew and from above che nest. This effort is d'emanded in the instance of
.r 

)r



golden eagies and cliff nest,ing falcons since they are sensitive to disturbance

and could abandon the nest. Termination of man's use of a site woul-d. not be re-

qu.red lf eagtes or faLcons constructed their nest after nr:ining had been initj-ated'

since it would d.emonstrate the ind'fviduaL birdts will-ingness to toLerate mining

activities and the associated disturbance by man.

Roost trees for eagLes, if located,, must not be d'isturbed or dest'royed'

sinilarly, activities planned for high-priority concentratioD areas of eagles

nusi be designed and implemented so that they are not of significant disturbanee

Eo ihe birds.

As a general eomment, whenever active raptor nests are observed or roost

trees for eagles located, they need' to be reported to the Utah Division of Wil-d-

l i f e R e s o u r c e s a n d t h e U . S . F i s h a n d W i l d l i f e S e r v i c e .

r\aar'rn anrl ssllslruction of all electrical power l-ines and Other LransrriSSion
l J g > I 6 l r  4 l t s  s v $ e

fac:-lities shall be designed in accordance wj-th guidelines set forth in "Environ-

men;al Crj.ierj-a for Electric Transmission System" published by the USDA and USDI

j_n 1970 and/or rhe REA Bulletin 61-10 "Powerline Contacts by EagJ-es and Other

Large Birds". It is also recomnended that placement of utitity po1-es over flat

or roll-ing terrain be planned so that they are out of view of roads or at least

300 merers away from any roads. This will lessen opPortunJ-ty for il-legal kill-ing

of these valuable birds, since the poles can serve as suitable hunting perches for

ra?+*ors. In sone instances poles ean result in an extension of raptor hunting

t e : r i t o r i e s , w h i c h w o u l d r e p l e s e n t a b e n e f i c i a l J - m p a c t '

During the crucial- period. of Deeember through February sPruce-fir forests and

as?en forests need. to be proiected from mants disturbance so that blue grouse wi l l

nci be inpacted. Destruction of these wild'iife habitats aL any time of the year

need be niniioized due to Lheir value to wildlif e '

During the spring period (nid-March through rdd-June) care needs to be taken

that raale blue grouse are noc disturbed or precl-uded from establishing breeding

ie : r i to r ies .



Mature trees with natural cavities and dead snags need to be protected for

use by cavlty nesting bird.s. Trees with such a eharacter are ranked as belng of

critlcal value to cavi-ty nesting birds. The project shouLd be planned so that

t h r e e s u c h t r e e s a r e l e f t s t a n d . i n g p e r a c r e w j . t h i n 5 0 0 f e e t o f f o r e s t o p e n l n g s

and two such trees Per acre in dense forested areas'

The lodges, nests and dens of aLL manomals or roosts i.n the instance of bat

like maronals represent a critical use area for maintenance of their individual

popuJ-ations. The crucj-al period for any species is when the lodge, den, nest or

roost is occupied. Therefore, such sj-tes for any mannmal- must be Proteeted from

disturbance during that period when it is being utilized.

I4any species of mannmals develop food. eaches in order to carry individual ani-

mals or farnily grouPs through periods when they cannot forage' Such sites are of

critical value to maintena1ce of their populatj.ons and if located should not be

destroyed or subjected to regular disturbance by man'

r+ r'a an-^?tant to reaLize that within natural eeosystems there exists a
J - L  f D  + u y v r

predator-prey relaEionship. One species of animal- may represent a Prey source

for other speeies. Therefore, i t  is important Lhat project operat ions be designed

and implemented. so as to nog unnecessarily disturb or d'estroy any wl}dlj 'fe or

their  habitats.

Big garne ungulates--mule deer and elk--each have seasonal use ereas ranked

as being of critical value to an ind.ividual herd. Such sites need to be protected

from any of nants activities or developments that coul-d result in destruction, loss

or pernanent oecupancy of the site by man or has facility developments' If these

types of impacts eannot be avoided the site nu5t ultimately be reclaimed anci re-

vegetated. Also, critieal valued areas need protection from disturbanee during

their appropriate crucial period.

High-pri-ority valued use areas for all wildlife and particularly big gaure

ungulates need to be,protected from nants act iv i t ies or faci l i ty deveiop:nents- r

t Avoidance Procedures for Marnmal-s



Actions that would result in Loss or Pernanent occuPancy of significant acreages

(25 or more acres) of habitat are of special- concern' In any evenL impacts to

hlgh-priorlty valued areas shoul-d be linited and uLtimate reclamation planned'

Many impacts can be avoided simply by precLuding exploratloD'' developmental or

other activities d,uring the period of tfuoe when a high interest specie j's present'

Ilaulage of coal between the various mine projects and distribution points

should be planned, so that impact,s to wiLdlife are lessened; of special coneern

is hauJ-age of coaL through wintering areas for big game. It is recommended that

the Company, when hauling 
"otL 

tiat motor vehicl-es, develop coal haulage con-

tracts that require personneL involved with coaL haulage to use extreme caution

so that accideatal col-lisions between motor vehicl-es and big ga1I1e are reduced'

without doubt, a reduction in speed across winter ranges would alevj-ate this

probl-em during the period betweea November 1 and May 15 each year.

At present the most successful and cost effective technique for reducing

deer-h9-ghway mortality is a system of warning reflectors' Thj-s system (manu-

factured by Strieter Corporation, 2100 Eighteenth Avenue, Rock Island' Ill inois

6L2OL and known as 'Swareflex") is only of value at night time, but it is during

darkness that most deer-highway mortaliEy occurs. sLrleter corporation describes

the effect of the refl-ector system as foll-ows: "The headl-ights of approaching ve-

hicles strike the wildl-ife reflectors whieh are i-nstalled on both sides of the road'

UnnoLiceable to the driver, these refLect red lights into the adjoini-ng terrain

and an optical warning fence is produced. Any approaching wildlife is [are] alerted

and stops or returns to the safety of the countryside. Irnmediatel-y after the

vehicle has passed, the reflectors become inactlve, thereby pennitting the animais

t 'o  c ross  sa fe ly t t .

Installation of a wildlife r,rarning reflector system' a reduciion i-n speed of

coal-haulage trucks and other mine relaied traffic and increased al!'ar€r^ess of

i

wil-d1ife values by mine associated. enployees should result in a recuctlon of deer-

highlray mortality probLeras. Such a red.uction rvouLd represent saiisfactory :liti-



gai ion.

In instances where conveyors, slurry Lines or any other structure having

potential to be a barrj.er co big game movemenL is to be deveJ-oped, Passage

structures must be provided. Generally speaking overpass and underpass type

structures are reco"'m,ended in order to allow passage of big game to habitats

either sj-de of any barrier. These crossings should be placed at the points to

be identified from intensive study of big game movements in relation to the mine

plan area. Such study would not be required if the strueture was adeguately ele-

vated to allow uninhibj.ted passage of bi.g game along its entj-re length,

Underpasses should have a minimurn clearance of three meters rnaintained across

a span of at least five meters. Overpasses should be designed as a circular

earthen ramp with the barrj-er bisectj-ng the ranp into two equaL halves as follows:

On either side of the conveyor a hal-f-rorurd ramp with a slope
no greater than'3: l  on a f j -ve meters wide path placed at an angle
90 degrees to the conveyor and tapering around Lo a slope of 5:1 at
paths adjacent and parallel to the eonveyor. The platform over the
conveyor should be concrete or some oiher material that would not
echo when being crossed by big garee and should be of character sim'ilar
to rock or natural  earth.

Soi ls associated with ei ther crossing style should be of the A or B horizons

to al low for development of vegetat ion. Vegetat ive cover must be establ ished in

association with all crossing sites. This wiil lessen anxiety of individual ani-

nals using the site through development of a natural appearing environmen!.

V2irrre nininn or i r :ninpr frees anci an abundance of browse plants need to be} , + r ^ * v . ^

piaced proximal to crossing points in order to provide a safe travelway. The

b:owse plants will aiso serve as a pernanent ati.raction for big garne to crossing

points.  Addit ioaal ly,  a mixEure of grass and forb seeds shouici  be broadeasi over

each crossing poLnt to stabLLize the soii- and enhance the forage situation.

Appropriately sized boulders nay need i .o be pJ-aced at crossing si tes in order

to control  of f-road vehicles ut i l - izeci  in outCoor recreat ion.

l::<lustri.a1 developnenis are encouragei o:l habj-tat use areas that are :anked

as belng of iiraite<i va.l-ue to rald1ife. It shoul-C be noted, however, that reclama-

- - ' ^ -  i c  . , ! - - - ' .  .



' hc  s ta t c  o f  U tah .  C ruc ia l - c r i t j . ca l  (C )  hab i ta t s

) lor l ty  ( I { ) ,  subsLarnt ia l  va l r . te  (S)  anc l  } i rn i ted va.
:  the l . r ighest  ver l r - tcd fo l lowed
t r l  (L) hal: i tats.

i n  respec t iv "e  o i lu .  
^ '  

h igh-

Wlld l i fe  Habi ta ts
IJcologlca l
Assoc la t i o t r

I l l1 :ar ian Descr t
and Scrub

Wetland

Pa sture
and

F ie lds

Urban CIif fs
or  and

Parks Tal lus

Sagebrush P- I  Shrubland Aspen
Fores t  Fo res t

Ponderosa Park land Spruce- f i r
Fo res t  Fo res t

Warm Desert

CoId Deser t  C(gI

Submontanc  C( t t l ,  S2)

M ontane C( i I lL2)

u 1st ;  l2;Montane

Montane

LOWER SONORAN LIFE ZONE
Thls  eco log ica l  assoc ia t lon  does  no t

UPPER SONORAN LIFE ZONE
,s2) s s s H

exlst  ln the Southeastern Region

TRANSITION LIFE ZONE
SSHS

CANADIAN I,IFE ZONE
SLS

HUDSONIAN LIFE ZONE
S

ALPINE LIL 'E ZONE
Thls ecological  assoclat ion does not exlst  ln the Southeastern Reglon

SS

l1 is Tab.le representB a suhnaEion.of effort where by nunqrlcaf values irere asblgfled as a rankiirg per hlgh lnlercst
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General Wildlife Resource Information--A1l- Species of Vertebrate Wildlife

The mine plan area encompasses a portion of the West Tavaputs Plateau in

Carbon Cogaty, Utatr. Thj.s area drains into Hayes Wash whlch is tributary of the

price River, which flows into the Green River and ultimately into the Colorado

River at a point upstream from Lake PoweLl-. General.ly speaking' the West Tava-

puts Plateau is encompassed by cold desert (upper Sonoran life zone), submontane

(Transition 1j.fe zone) and montane (Canadian life zone) ecological associati.ons.

These LLfe zotes could be inhabited on occasion and during different seasons of

rbe year by about 364 species of vertebrate wildlife--ZO fi-sh species, 5 amphi-

bian species, 15 reprile species, 244 bird species and 80 mannal speeies. It is

interesting to note that 84 Percent of these species are Prot'eeted.

The raine plan area itsel-f is represented by the Transition and Canadian

life zones and provides habitat for approxi.mately 184 species of wil-dlife--no

f ish species, 3 arophibian species, 15 rept i le species, L06 bird species and 60

marnmal species. Forty-seven of these speeies are of high j-nterest t'o the State

U I  I  g q l l  .

The Divisi-on publication No. 78-16 "Species List of Vertebrate i^Iildlife that

Inhabit Southeastern Utah" is appended (Appendix A) to this rePort since iL re-

presenrs a low 1eve1 of study for the wild,life species listed. It identifies

those species having potential to inhabit the region as well as those inhabiting

the environs of rhe mine plan area. Appendix A also identj-fies which species are

considered to be of high interest for the habitats and l-ocal area rePresented.

lligh inrerest wildlife are defined as all game sPecies; any economically in-

portaat species; and any species of special- aesthetic, scientific or educational
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slgnlfieance. This deflnltlon would incLude all federaIly J-lsted, threatened and

endangered specles of wi.ld,l-ife.

A ranklng and display of wlLdlife habitats and use areas relatlve to hlgh

j.nterest specles of vertebrate wil-dLife has been developed (TabJ-e 1 and .2 arrd'

the attached nap). Crltical w:i1d1ife use areas folLowed, in respeetlve importance

by hlgh-prlority, substantial value and l-irni.ted value wiLdlife use areas require

varlous leveLs of protection from mants activities and developments. Wil-dlife

habi.tats and use areas ranked as being of critical or hi.gh-priority value to

wiLdl-lfe should be protected from surface disturbance, subsidence impact,s and

hr.rnan or i.ndustrlal d.isturbance. Thj.s can be accomplished through development

and implementation of a wildlife plan

For purposes of clarificatj.on the classification of waters in Utah that

wj-II be referenced ln the following narrative represents a Divlsion of Wild-

life Resources system deveJ-oped and applied to all of the Statets waters ln

Lg7O. The classification system determined a numerical ratlng for each of the

stream sections or lakes within Utah. (Insofar as possible, each stream section

tepresents an ecoLogieally and physically uniform stream segment.) The numeri-

cal val-ues lrere developed through an evaluat,j.on at each water of estheti.es,

avalLability of the water to sportsmen and production of fish. Class I waters

are the best and Class 5 are the pooresc.

Crltical- wlLdllfe use areas are "sensitive use areas" necessary to sustain

the exlstence and, perpetuation of one or more species of wildlj-fe during crucial

perJ.ods tn their life cycl-es. These areas are restricted in area and lie within

high-priorlty wlldlife use areas. All streaxc. sections, reservoirs, lakes and

ponds ldentlfled by Utah Division of Wildl-ife Resourees as Class I or 2 are

cl-assified as being criti.cal. Biological intricaci-es dictate that significant

disturbances eannot be tolerated by the meubers of an ecological assemblage on

critical sites. Professional opini.on is that disturbance to critical use areas

or habitats wiLl result ln j.rreversible changes in speci.es composition and/or



bJ.ological. productlvlty of an area.

High-priority wildl-ife use areas are "intensive use areas" for one or more

species of wi1dlife. "Intensive use areast' are not restricted ln area and ln

conjunction with lfuaited value use areas form the subsEaatial val-ue distribution

for a wildllfe species. A11 stream sections, reservoirs, lakes and ponds iden-

tified. by Utah Dlvision of Wildlife Resources as Class 3 are classified as being

of high-priority. In addition, wildlife use areas where surface disturbance or

underground activiti.es may result in subsldence that could interrupt underground

aquifers and result in a potential for local loss of gror:nd water and decreased

flows in seeps and springs should be considered as being of hlgh-priority to

wi ldl i fe.

Substanti.aL value wildlife use areas are t'existence areas" for one or more

specle3 of wild]ife. "Existence areas" represent a herd or population distri-

butj.on and are formed by the merging of high-priori.ty and limited value wiLdllfe

use areas for a species. 
'A11 stream sections, reservoj-rs, Lakes and ponds iden-

tified by Utah Division of WiLdlife Resources as Class 4 are classified as being

of substantial- value.

Llmited value wiLdllfe use areas are "occasional use areas" for one or more

species of wlldLife. "Occasional use areas" are part of the substantial value

yrildlife nse area for a specj-es. All stream sections, reservoirs, lakes and

ponds identified, by Utah Division of l^Iildlife Resourees as Class 5 or 6 are

classl f j .ed as being of f  imited value.

MAP?ING

Vesetation and WlLdLife Habitats

It 1s reco'n-ended that the Companyrs primary effort be placed on ldentifying

specles of vegetaEion in each wiJ-dlife habitat within the various wildlife use

areas for purposes of reclamation. The Division does not have site specific in-

formation relatlve to vegetation types at the n:ine plan area. I{owever, there are
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seven wj-ldl-lfe habltats present--riparian r,rretlands, cIlffs and tallus, sage-

brush, plnion-junlper forest, shrubland, ponderosa forest (lfunlted to Just

scattered trees) and spruce-fir forest, The Company should ideutify each of

these habltat associations on.appropriately scaled naps.

It is believed that if sat,isfactory reclamation is achleved a:rd maofs dis-

turbance does not continue or become a factor, that most species of wil-dl-lfe

displaced from the mj-ne pJ-an area wiLl return. Without doubt, the key to success

for enhancJ-ng or restoring wildlands will be development of habitats so that the

postuining condi.tion as compared to the premining condition will have simllar

species, freguency and d.istributi-on of pernanent, plants in each vegetative type.

This will- alLow for natural- plant succession. Additionally, other habitat fea-

tures Lhat represent the various life requirements for locaL wildlife must be

provided

Wildlife Use Areas

The enclosed map dlsplays'mapabIe, high value use areas for high interest

wildlife on or adjaeenc to the mJ.ne plan area. This display incLudes stream

sect,ions and bodies of waLer, if any, util ized by high incerest fish species.

Also displayed are known seeps, spri-ngs, wetlands and riparian zones. Note that

there are high interest wildlife distributi-ons that are so broad that they cover

the entire maP and therefore are not ii lustrated.. However, all vertebrate species

of high j-nterest wtldlife and their distributions are discussed j.n the following

narratlve.

Water

Due to demands of state and feCeral coal rnining regulations, the Company w111

probabJ-y be requlred to identify and appropriately rlonitor all surfaee waters for

potenti.al impacts from subsid.ence. This infornation should be correlated with the

wildlife use area infornation due to the value of water to wilClife.



FISH AI{D WILDLIFE INVENTORY

Aquatic Use Areas

Macrophytes, Mracrolnvertebrates and Fish

No pereanial streams are associated with the project, thus data relative

to aguati.c wildlj.fe would not be practicabl-e for presentation in the pe:mit

applicati.on.

It is import,ant to note that oo speci.es of fj.sh hawing relative abundances

so 1ow as t,o have caused thern to be federally listed as threatened or endangered

inhabit the m'ine plan or adjacent areas. The endangered hr.rmpback chub, bonytail

chub and Colorado squawfi.sh inhabit the Green and Colorado Rivers. Add,ltional-1y,

the humpback (razorback) sucker also inhabj.ts those rivers; it j.s J-ikely that

this species wilL one day be federally listed as threatened. It ls not, bel-ieved

that inplementat,ion and operation of the Companyts proJect will impact any of

these species

Terrestrial Use Areas

Wil,dlife Habitat Types

0f the seven wildlife habitat types present on the rolne pLaa area wetlands

and riparlan habitats are ranked as being of criticaL value to all wiLdLife.

These critlcal valued habitats are nornally assoicated with drainage bottoms

(ephemeral or intermittent), or perennial streams (II'IC 700.5), seeps and springs

within the upper Sonoran, Transition and Canadian life zones. Cllffs and their

associated taLlus areas that lie within the upper Sonoran or Transition Llfe

zones are ranked as being of high-priority value to aL1 wlldlife. When conpared

to a1l- other wildLife habitats the aforementioned situations are considered to

tepresent unique habitat  associ.at ions (Table 1).

Ripari.an and wetland areas are highly productlve in tenns of herbage produced

and use by wi1d1lfe as compared to sur:ounding areas. Experience has shor,rn that

as much as 70 percent of a locaL wildlife population are dependent upon rlparian

zones. Cliffs and tallus are of special import,ance to rnany high lnterest wildllfe.



These uni-que habltat types must be j.dentifj.ed ln the perrolt applicatlon and pro-

tected due to thelr hlgh va1ue for all wild.life.

Quantltative (acreage) and qualitative (condition, successlonal stage and

trend) data coneerning the wj-ldlife habitats in each ecologieal. assoclat,ion

shouLd be included as part of the uj-ne penoit application. It is importaut to note

that each J-egal. section of land represented by the mine pl-an and adjacent areas

has been ranked as to its value for the total wildl-ife resource. Sections 5, 6,

7,8, g, L2, 17 and 18 of Township 13 South Range 11 East have each been ranked

as being of high-priority value to wiLdlife. These rankings were developed

through an analysis of cumulative values for use areas of indlviduaL wlLdllfe

species inhabiting each 1egal section of land. (Tabl-e 2).

Amphibians--Species Occurrence and Use Areas

Fj-ve species of arophlbians, alJ- of whj-ch are protected, are known to inhablt

the biogeographic area ln which the mine plan and adjacent areas are located. It

is probable that three of these species inhabit the project area. OnIy one specie

of the anphibi-ans inhabiting the project area has been d.etermined, to be of high

interest to the State of Utah (Appendix A).

The tiger salamander is a yearJ-ong resident animal that may inhabi.t the pro-

ject area. The substantial value use area for the adult form is represented by

any molst, underground site or any si.nilar habitat such as inside rotten logs,

cellars or animal- burrows. Such sites can be found within any wildlife habitat

extending from the cold desert (upper Sonoran life zone) through the submontane

(Transitlon life zone) and int,o the montane (Canadian l-lfe zone) eeological as-

sociati.on. The larva form, often referred to as a rnud-puppy, is a gllled anlnal

ihat rnust remaln in water within the above described ecological assoeiat,ions. It

is lnteresting to note that Lhe l-arva nay fail to transform i-nto an adult,, even

after their second season, and they can breed in the larva condition.

Once the Larva is transformed into the adult forro the animal ls priroariJ-y

ierrestrial . SaLamanders do rc.igrate to water in the spring for breedi.ng and



may reltaln there durlng much of the summer. Such an lntenslve use area would

be ranked as belng of high-priority val-ue to the animaL. In September the newly

transforned anlmaLs leave the water to find suitable plaees to spend the $rlnter.

The tlger saLarnander breeds from March through June and is sexually mature

after one year. The male deposits a smalL tent-shaped structure containing a

rnyrlad of sperm on the pooJ. bottoo. Duri-ng court,ship the female pieks up thls

structure in her cloaca; then the eggs are fertil ized j.nternaLly before or just

at the tine they are lai.d. The eBgs, si-ngJ-y or in small clusters, ad,here to

submerged vegetatlon; after L0 to J-2 days they hatch. ObvlousJ-y, a eritical

perlod for nalntenance of the populatioa is when breeding saLamanders, eggs or

their larva are lnhablting a water.

Post-embryonic development of a salamanderts Ia:rral form progresses at a

pace somewhat controlled by watex temperature; in some cold waters the larva may

not transform lnto an adult and drying up of a pool may hasten the process.

Ifigratlon to or from watei usually occurs at night, during or just after

a rain storm. When inhabiting terrestrial sites the tiger salamand,er is most

active at night, Particularly on rainy nights, from March through September.

Larva, when sma1l feed on aquatic j.nvertebrates and become predacious to

the polnt of eannibalisrn when they are larger. Food items for aduLts include

insects, earthworms and occasionally sroall vert.ebrates.

No anphibians have relat,j.ve abund.ances that are so 1ow to have caused the

animal to be federally l-isted as a threatened or endangered speeies.

Reoiiles--Species Occurrence and Use Areas

Fifteen specles of reptiles, all of wtrich are proteeted, are knornrn to in-

habit the blogeographlc area in which the 'nine plan and aCjacent, areas are Lo-

caied..  I t  is probable that al l  of  these species inhabit  the project area.

0n1y one specie of the reptil-es inhabiting the project area have been determined

to be of high j-nt,erest to the Sraie of Utah (Append.ix A) .

The Utah ,nilk snake is a yearlong resid,ent anirral of the project area. Its
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substantlaL vaLue use area encompasses aLl wiLdlife habitats extendlng from

rhe upper Sonoran (cold d,esert life zone) through the submontane (Transition

life zone) and into the Dontane (Canadian and possi.bly Hudsonian life zone)

ecol-oglcal assoclations. Although its use area sPans a multitude of habitats',

the anLmal is extremely secretive, nostly nocturnal and is often found insj.de

or under rotten 1ogs, stumps, boards, rocks or w'ithin other hldlng plaees. At

night they can be found in the open where they hunt for smal1 lodents, lizards

and other snall snakes. Occasionally, the nilk snake may take snal1 birds or

b i rd  eggs .

The rriLk snake may live beyond tarenty years and it becomes sexuall-y mature

durlng its third spring season. After mating, which occurs durlng spring or

earJ-y sumner when they are leaving the den, female mil-k snakes produce clutches

whlch average seven eggs. The eggs are secreted in a moist warm envj-ron and

then abandoned; incubatlon lasts 65 to 85 days. The site where an indlvldual snake

has deposited lts clutch of eggs i-s of criticai value to maintenance of the

spec ies .

To date snake dens, which are protected and of criticaL val-ue to snake pop-

ulatlons, have not been identifled on or adjacent to the projeet area. It j.s

lmportant to note that lnventory for such has not been atteutpted. If the Cornpany

at some later time dlscovers a den lt should, be reported to the Utah Division of

Wil-dlife Resources. If a den(s) is currentLy known, its location must be included

with the pernlt applJ-cation.

No reptiles have relative abundances that are so 1o!t to have caused the

animal to be federally listed as a threatened or endangered species.

Birds--species 0ccurrence and Use Areas

Two hundred forty-four species of birds, all of which are Protected, are

known to inhabit the biogeographic ared in whieh the mine plan and adjacent areas

are located. It is probable that one hundred six of these species inhabit the

proJect area. 1\,renty-elght species of the birds inhabiting the project area
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have been deternined to be of hlgh interesL to the State of Utah (Appendlx A),

The proJect and adjacent areas provi.des substantial valued habitat for a

muLtltude of raptors--turkey vuJ.ture, baLd and goJ-den eagles, four species of

falcons (prairie, American peregrine and arctic peregrine falcon and American

kestrel), five species of hawks (goshawk, sharp-shinned, Cooperrs, red.-tailed

and Swainsonts hawks) and seven species of owls (barn, screech, flancaulated,

.great 
horned, pygnlr long-eared and saw-whet owls). Many of these species are

of high federal- interest pursuant to 43 CFR, 3461.1 (n-1). AlL of rhese species

are of high i.nterest to the Stare of Utah (Appendix A).

RbaListlcally, nesting habitat d,oes not exist on the project or adjacent areas

for most, lf not al-l , of these species. Ho'never, if a species were to nest on

or adjacent to the project area, it would have a specific cruclal period during

whieh the aerie wouLd need protection from d.isturbancel this perlod of tlne Lies

between February 1 and August 15. Generally speaking, aerie represent a criticaL

valued slte and need protecti.on from significant or continuaL d.i.sturbance within

a one-half kilometef radius of the nest. This consideration need onJ-y be in-

pJ-ement,ed durlng the period of time that the nest is occupled. Species specific

protect,lve stj-Pulatlons for aeries are avai.l-abIe from the Utah Dj.vision of Wild-

life Resources and the U.S. Fish and WiLdlife Servlce.

The current Level of data relative to site speeific use of the area by raprors

is unsatisfactory. Llkely, there are aeries that have not been identified. Many

of these species are highly sensitive to man's disturbances. Therefore, it is

recoromended that lntensive surveys be initiated on the mine plan and adjacent

areas f or d.eterralnation of locations for raptor aerie territorles. Such d.aga

needs to be merged with informatlon provided within this report.

Golden eagles are a coynqron yearlong resident. of the mine plan area. To

date no active aerle territories are known. (Note, an aerie t,erritory is util-

lzed, by one palr of eagles but may contain several nest sltes.) It is believed.

that aerie territories may exist on the project area. This belief is based upon



the fact that sultable nesting habitat is widespread on the ,tttt 
pl-an area and

throughout the Local area'

A n a c t i v e g o l . d e n e a g l e n e s t s i t e l s e x t x e m e l y s e n s l t l v e t o d i s t u r b a r r c e w j - t h -

ln a one-haLf klLometer radius. .This buffer zone is ranked as being of critical

value to mrlntenance of the eagle population when the bird is actually utllizlng'

the aerle; that period of time is normaLly between April L5 and June l-5' The

radLus for a buffer zone 1nay need to be increased to one klLometer if a dis-

turbance rfere to originate from above and within direct line of sight to the

eagJ-e aerle.

To date there are no knowo high-priori.ty concentration areas or crltical

roost trees for'golden eagles on the projeet area. The nr:ine plan and adjacent

areas have been ranked as being of substantial value to golden eagles

The northern bald eagle is an endangered winter resident (November 15 to

March 15) of the LocaL area. To date there are no known high-priority coneen-

tration areas or crltlcal roost Lrees for this species on or adjacent to the

project. The mine plan area has been ranked as being of substantial value to

wintering bald eagles. Note that no bald eagles are known to nest in Utah'

however, historlc data documents nesting activlty by these birds in the State'

There ls no known historlc evidence of the northern bald eagle nesting oo the

mine plan or adJacent areas.

The American peregrine falcon (status is endangered) and the prairle falcon

(status is eommon) are yearlong residents of the m:ine plan and adjacent areas'

Each of Lhese species utj-lizes cliff nesting sites ' To date there are no known

aerie sites for cl-iff nesting falcons on the project area. However, suitable

nesting habltat for the prairie falcon j.s widespread. suj-table nesting habitat

the 'nine pJ-an and adjacent

substanLial value to these

for the Amerj-can peregrine falcon cannot

areas. The proJect area has been ranked

h a

4 D

found

being of

two cliff nesting falcons-

For each falcoa thelr aerie site whil-e being utilized and a one-half kiio-



meter radius would be ranked as being of

their  popuLat ions. The falcon's period

spring and early sunmer period--prairie

criticaL value to maintenance of

of use at the aerle slte sPans the

fal.con, April 15 to June 30; peregrlae

is a winter resident (Novernber L5

species has not been observed to

rn:j-ne plan area, however, it's occasional

the project area is ranked as belng

falcon, March l- to June 30'

The Level of data relative to site specific use of the project area by eliff

n e s t l n g f a l c o n s ( n o t i n c l u d i n g t h e k e s t r e l ) i s u n s a t i s f a e t o r y a n d t h e r e c o u ] - d

be aerles that have not been identified. Therefore, it is recorcmend'ed that in-

tenslve surveys be initlated on the area for determj-nation of locations for

cLiff falcon aerie si.tes

The endangered arctic peregrine faLcon

through March 15) of the local area' This

utilize the environs on or adjacent to the

presence wouLd not be unli'kely' Therefore'

of limited value to this sPecj-es '

The blue grouse is a yearS-ong resident of t'he project area' AduLt bJ'rds pre-

fer open stand.s of conifers. During winter the blue grouse feeds excluslvely

upon needles and buds of douglas-fir and spruce trees' Thus, this wil-dlj-fe hab-

itat (spruce-fir forest) ls ranked' as being of critj 'caL value to ovel-winter sur-

vlval of the populatlon during tbe crucial period of December through !'ebruary'

Blue grouse annually e>rhibi-t what has been termed a reverse vertical ro:j'gra-

tion. That j-s, durlng the spring.months, they migrate from the'high elevatlon

spruce-fir habitat to l-ower elevation sagebrush, pinion-juniper or shrubLand

habttats. Thl-s movement is caused by a need of the birds to feed on early develop-

ing vegetation. such movement also facilitates successful breedlng' nesting and

brooding of their young. Then as the year progresses, Lhey move to the higher

elevati.ons.

The maLes are polygamous and wilL set uP and defend territories for boorning

and breeding activities against other breeding males' such territories are

criticar to maintenance of the population during the cruciar period of mid-March

; ' ! r - n . r  n \  F :  :  -  i r  r  ' 1 o



After breedlng the fexoaLe develops a nest site whlch ls secreted on the

ground; the nest 1s of critical value to maintenance of the bLue grouse Popu:'

lation. upon hatching, which occurs ln late May and early June, the young ae-

.companied by the hen irnmediately leave the nest. The young blue grouse while

being brooded rely heavily on insects for their Proteln needs during the flrst

several months of develoPment. The adul-t bird also shifts lts diet during this

period to lnclude a high proportion of insects. Brooding areas are ranked as

being of hlgh-priority value to blue grouse. The cruclaL period ext'ends from

hatehing l-nto mid-August.

As sunmer progresses into the fall season the grouse consumes large quantities

o f  ber r les .

The chukar ls a yearl-ong resident of the project area. It is important to

note that they are an exotic species j-ntroduced from Asia during the l-950rs' These

birds prefer open rocky areas in the cold desert, and submontaae eeoLoglcal asso-

ciations. Durlng sunmer chukars feed on grass shoots and insects, but during win-

ter their diet 1s primarlly seed's. Thej-r substantial valued habitats are the

cLiff and taIlus type and the associated desert scrub or shrubland types'

The winter season is a crucial period (early December through roid-February)

for ehukars; the birds concentrate on selected areas' Winter range has beea

ranked as being of critj.cal value to over-winEer survival of the chukar poPu-

lations. Disturbance on winter range must be avoided when chukars are present'

Chukars are nonogamous; the pairs nest between early ApriJ' and late May'

Nest 6j.tes are crltlcaL to maintenance of the population durlng the cruclal

nest lng Period.

all sources of llater within the substantlal valued

to maintenance of their populations on a yearlong

Mourning doves nornally inhabit the project and adjacent areas, whlch re-

presents a substantlal valued use area for these birds, between May 1 and September

It is imPortant to note that

use area for chukars are criLical

b a s i s .



15 each year. They nest throughout most of this perlod and each palr produces

two clutches. The pinlon-juniper and rlparian habitat,s are ranked as being of

hlgh-prlority value for nesting. LocaLly, mourning doves show two peaks ln

on-nest actlvlty--early July and earJ.y August,. Successful nesting actlvities

and any water sources are critical to maintenance of the mournlng dove popuJ.atlon.

The black swift is a summer resldent of the West Tavaputs Pl-ateau. The mon-

tane ecological assoeiation represenLs the swiftts substantial valued use area.

NorrnalJ-y, the bird is associated with a srnall fLock that represents a eoJ.ony.

Black swlfts are usualJ-y observed 
'soaring 

as pai.rs and they feed upon fJ-ying ln-

sects. A eoLonyts aests are scattered al.ong perclpitous terraln where the nest,

is often secreted behind a waterfal-L. Such a moist habitat is not knowa to exist

on the project area. CLiff and tallus wildlife habitats are ranked as belng of

high-priorlty value to the black swift. There is evid,ence that palr bond,s are

long J-asting and that a nest may be utiLized in successive years.

The pileated woodpeeker is a species havj.ng high federal interest pursuant

to 43 CFR 3461.1 (n-1). The spruce-fir and aspen wildlife habirats of the montane

eeological- assoclation represent this birds substantial vaLued use area. It 1s

i.mportant to note that the pileated woodpecker has never been documented t,o

utilize the environs of the biogeographic area that surround.s the proJect site.

In areas of the State where the bird i.s known t,o exist, it ls a yearJ-ong resldent

with a relative abundance considered to be rare.

The Wlll-iamson's sapsucker is another specles havlng hlgh federal lnterest

p,rt"rr"rrt to 43 CfR 3461-.1 (n-1). Typically, the substantiaL valued use area for

thi.s species ls the spruee-fi.r habitat of the Hudsonian llfe zone in the montane

ecologlcaL assoclat,ion. Therefore, the spruce-fir habltat of the Canadlan life

zone on the project slte would only represent the substantial valued use area

for the yeJ"low-be1lled sapsucker. The yeJ-1ow-bel-11ed sapsucker is a yearlong

resident of the environs associat,ed with the project area and it has a relat,j.ve

abundance considered to be conmoo. Lrhere as the Williamsoats sapsueker has never



been doctrmented to

the project s l te.

known to exlst, lt

be unconnon.

utlllze the environs of the bi.ogeographlc area that surrounds

In areas of the State where the WiLliamson's sapsucker ls

ls a sumer residenL lt1th a relatlve abundanee considered to

The Lewis woodpecker ls aLso another species havlng hlgh federal interest Put-

suant to 43 CFR 3451.1 (n-L). Its substantiaL vaLued use area ls represented by

riparlan habitats characterized by cottonwood stands and ponderosa forests. These

habitats do not exlst on the project site. It is important to note that the Lewis

woodpecker has never been documented. to utiLize the environs of the biogeographic

area that surrounds the project site. In areas of the State where the bird ls

known to exist, it i.s a surmer resident or onl-y a transient. Its relative abr.n-

dance is unknown.

The rilestern bluebird i-s an uncorrmon sunmer resident known to inhabit the en-

vlrons of the bi.ogeographic area that surrounds the project site. Where as the

mountaLn blueblrd ].s a common yearlong resident, of the area. Both birds are

cavity nesting species. The western bluebird, nests from the pinion-juniper hab-

ltat of the submontane ecologi.cal associatioa up into the lower forest habitats

withln the Canadian LLfe zone of the montane ecologlcaL associatlon. The mountain

bLueblrd utllizes the same continum of habitats for nestlng, but also extends its

nestlng use aeross Ehe Canadian and HudsonLan life zones and lnto the AJ-pJ.ne llfe

zone. Durlng winter both species show elevational and longitudinal- mI-gratlons;

they then utilize alL habltats associated with the cold desert ecoLoglcal asso-

ciation. Therefore, the substantial valued use area for each specles spans a

broad continum of habitats. It is important to note that trees with.cdvities 1o-

cated on the projeet area can be of cri-ti-caL value to bluebirds.

Grace's warbler is a species having high federal interest pursuant to 43

CFR 3461.1- (n-1). Its substantial valued use area i.s shrubLands and associated

ponderosa forest habitats of the submontane and montane ecologicaL associations.

This blrdts nest ls buil-t twenty or more feet above. ground in a ponderosa tree.



It is lmportant to trote that the Gracets warbler has never been documented to

utilize the envlrons of the biogeographic area that surrounds the proJect site'

t  
^----  --L^-^ . .+ er resident with 
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In areas of the State where it ls knor,rn to exlst, it ls a srrtnxn

a reLative abundance considered to be uncomon'

scott's orlole is also a species having high federal interest pursuant to

43 CFR 346L.L (n-1). Its substantial valued use areas are riparian habitats

characterized by cottonwood stands and the continum of habitats extending fron

the pinion-Jr:niper forest into shrublands of the submontane ecologicaL associatioa'

The oriolers nest, is characterized as a grassy pouch and is hung ln a tlee' It

1s i-mportant to note that the Scottts oriole has never been documented to utllize

the environs of the biogeographie area that surrounds the project site' In areas

of the state where it is knor,m to exist' it is a suru0er resident' I{ith a relative

abundanee considered to be uncoumon.

The grasshopper sparrow is a rare transient species known to inhablt the en-

virons of the biogeographic area that surround.s the project site' It onLy fre-

quents dry grassland areas in the desert scrub habitat of the cold desert ecolo-

'  
^n r l rr . r inc sor in '  t t lon periods; the project bordersgical association during spring and fal1 nigratlon periods; tl

sueh areas. s ince i ts use of such si tes is best descr lbed as "occasional",  those

habitats in the reglon are only ranked as being of limited value to the bird'

I'lammal-s--SPecles Oeeurrence and Use Areas

Eighty species of manrnals, of which 22 pereent are Proteeted' are knovrn to

inhabit the biogeographic area in whj.ch the project and adjacent aleas are located'

It is probable that sixty of these species inhabit Lhe project area' seventeen

species of the maromals inhabiting the project area have been detemined to be

of hlgh interest to the State of Utah (Appendix A) '

The dwarf (least) shrew is a yearlong inhabiCant of the biogeographic area

that surrounds the project site. This animalts substantial valued use area is

characterized as open grass covered areas of any wiLdlife habitat in the sub-

montane and montane (canadian lj-fe zone) ecologi.cal assoclatlons' slnce this
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shrew has a relative abundance deterruined, to be lirnlted, lts use areas shourd be
ranked as belng of high-priority value to the ani.roal.

The red bat is a s.'u'er resident of the biogeographic area that surrounds the
project site' Ttte animal roosts j-n wooded, areas (riparlan wood.s and pinion-juniper
forests) of the submontane ecologi-cal association. such areas represent this
animals substantial valued use area- An occasi.onal i.nd.ividual has been known co
utili'ze caves; those individual-s could hibernate and remain over winter.

The western big-gared bat is a yearlong resident of the biogeographic area
that surrounds the project site- This animal roosts and hibernates within caves,
lxine tunnels or sui'table buildings located in the pialon-juniper, shrubland and

' low elevati'on spruce-fir habitats of the submontane and montane (canadian life
zone) ecologicaL association. such areas represent thls bats substantial valued
use area.

The cottontall rabblt (mountain cottontaj.L inhabits sites lying between
7 'ooo and 9'000 feet in elevat 'on an. the desert  cottontair .  inhabi. ts si tes lower
than 7'000 feet in elevatlon) is a yearlong resi.dent of the bj.ogeographic area
that surrounds the proJect si te.  The ent ire project area represents a substan-
tial valued use area for co'tontails- Their young are born between April and
July' This ls a crucial period for maintenanee of the cottontair populati.on.

' The red fox and ki't fox are yearlong inhabitants of the biogeogr.aphic area
that surrounds the project si-te. The substantial valued use area for the red
fox would include a1l- wildlife habitats exrending fron the cold desert rhrough
the montane (Canadian life zone) ecological associations. The substantial valued
use area for the ki t  fox is restr icted to al l  of  the habitats of the cold d,esert
ecological  assoclat ion and extends into the sagebrush and pinion- juniper habj. tats
of the submontane eeological associati-on- Almost nothlng is known of their pop-
ulation dynanics' without doubt a cr'cial period for both species is when they
are caring for young in the den' Dens while being inhabited are a erltj.cal use
area.



The gray wol-f i.s a historic inhabitant of the blogeographic area that sur-

rounds the ProJect site. Currently its relative abuadance is so Low that the

animal is listed as eadangered with extinction. The woLfts substantiaL valued

use area would be :iepresent'ed by any remote habitat in any eqoJ'oglcaL association'

3lack bears are inhabitants of the biogeographic area that surrounds the

project site. TheLr substantial valued use area is represented by aL1 natural

wildlife habitats (excluding the pasrure and fields and urban ol park types) ex-

tending from the submontane into the montane (Canadian and Hudsonian lLfe zones)

ecologieal associations. These animals go into a seroi-hibernation during winter'

During this crucial period, which may J-ast from December through I'{arch, the ani-

mal seerets itsel-f ln a den in order to conserve body energy reserves' The young

are born in the den during January or February. Dens whiLe being lnhablted re-

present a critical valued use area for bears

The wolverj-ne and badger are the only members of the farrily rnustel-idae having

potential to lnhabit the biogeographic area that surrounds the project site' They

are Protected and cl-assified as furbearers'

The substantlal valued use area for wolverj-ne ls the montane ecologicaL as-

sociation. This speeie may be found j-n the environs of the project site'

The substantial valued use area for badger spans all wj-l-dlife habj-tats other

than dense forests in the cold desert, submontane and montane (Canadian lj 'fe zone)

ecologi.caL associat,lons. They are dependent upon a suitable Prey source'

A crucial period for maintenance of a1I furbearer popuLations is when they

have young i.n a den. Such sites are critical for reproductive success'

Bobcat and cougar are known to inhabit the biogeographie area thaL sur-

rounds the project s i t ,e.  For both of these species a cruclal  per iod for main-

tenance of their population is when the fenale has her young secreted at a

den si te.  Such si tes are of cr i t ical  value when being ut i l ized'  I t  is also

erucial to their survival that a female accompanied by young not be killed or

harassed.



the substaatial vaLued use area for bobcats extends from the cold desert

through the submontane and lnto the montane (Canadian life zone) ecological

assoeiation. The bobcat is nortally assoclated with percipitous terraln, but

.has been observed in every wj-ldlife habitat within the aforementioned ecoJ.ogical.

associations. Their primary prey source j.s represented by small unnrmats and birds

or any other sma1l animal they can catch. It i.s important, to note that bobcats

occasionally do kiLl the young of big game aniuals.

The substantial valued use area for the cougar (1oca1J-y known as iountain

lioa)'extends from the submonLane into the montane (Canadian and Hudsonian life

zone) ecoJ-ogicaL association. Due to the dependency of the cougar upon mule deer

as a prey source, a ranking of the lionts seasonal di.stributj.on paralJ-e1s that of

the deer.

Mule deer are inhabitants of the biogeographi.c area that surrounds the project

si.te. Their substantlal valued use area spans alL wildLife habitats extending

fron the col-d desert through the submontane and montane ecological associations.

In some situations d,eer show altitudinal m-i grations in response to winter eonditions.

There are, however, habitats where deer reside on a yearlong basis.

Migrati.on of mule deer from sunmer range t,o winter range is initlated during

laie October; probably, the annual dj.sturbance of the fal1 hunting season coupled

with changing weather conditions is the initial stimul-us. The onset of winter

weai,her reinforees the deerts urge t.o migrate and. continued. ad,verse weather keeps

the deer on the winter range

The project site represents winter range for nule deer herd unit 27b. Wia-

ter ranges for mule deer are all ranked as being of hlgh-priority value to the

aninal; these areas are usually inhabited. between November L and May 15 each

year. During winters with severe conditions the higher elevation portion of the

winier range becomes unavailable t.o deer due to snow depth. Traditionally, sorc.e

restricted portions of the winter range have shovrn concentrat,ed use by the deer;

these siies are ranked as being of critical va1ue. Critical valued sites must

be : :o iec :ec :6 : ' c :1  '1?n ts  C j rs tu rbance when the  Ceer  a re  - rhvs iea l l . r  r rese : l t  on  the



range (see attached rnaP)

Deer begin their migration back to sunmer range during rnid-May and remain

there throughout october. There are no sunmer ranges on the project atea'

M u ] . e d e e r f a t m d u r i n g t h e m o n t h o f J u n e . f h e c o n t i n r : m o f w i ] . d l i f e h a b j . t a t s

exEending from the pinion-juniper through the shrubland and into the aspen type

probably represents the fawning are.a. .Lll riparian areas are of criticaL value

for far^rning and roaintenance of t'he deer popuLation' To date no specific areas

showing annual use for fawning are known. It i's probable that such areas exist;

they would be ranked as belng of critical value to deer' It is important to

note that June represeats a crucial period for maintenance of deer populations'

Rocky mountain eLk are inhabltants of the biogeographic atea that surrounds

the projeet site. Their substantial valued use area sPans all- wil-dlife habltats

extending from the submootane through the montane ecoJ-ogical association' Elk

do not show as strong of altitudinaL migration as.mul-e deer do in response to

w l n t e r c o n d i t i o n s , b u t t h e y d o r u i g r a t e t o w i n t e r i n g a r e a s '

Ifigration of elk frbm surnmer range to winter range ls initiated during l-ate

october; probabl-y, the annual d.isturbance of the faLL huntlng seasons couPLed

with changing weather conditions is the iniLial stimul-us' The onset of winter

weather reinforces the elkrs urge to migrate and continued adverse weather keeps

elk on the winter range.

range for the Avintiquin elk herd' Wj-n-

of either high-priority or liuited value

inhabited between November 1 and May 15

each year (see attached naP)

r\,,rino rrinl;g1.s with severe conditions some Portiong of the winter range be-
v  u l  ] l l 5

comes lnavailable to elk due to sDol^r depth. Iligh-priority valued sites need

to be protected from man's disturbance when t'he elk are physically Present or

the range.

The project sj-te represents winter

ter ranges for eLk are ranked as being

to the aninal; these areas are usually

E1k begin their m'i gratioa back to suf,lmer range during rdd-I(ay and remain



there throughout October. There are no sunner ranges for elk on the project

, f f  a rea .

Elk calf during the month of June, but no animals would be e:qpected to

calf on the Project area-

CurrentJ-y, there ate no other knorrn high interest wil-dlife species or their

habitat use areas on or ad.jacent to the project area' It is not uMeasonable to

suspect that in the future, some additional- speci.es of wildlife rnay become of

high interest to the local area' Utah or the Nati-on. If such is the case, the

required periodic updates of project permi-ts and recLa'matioa plana can be ad-

justed and approprlate recomend'ations made'



4.2  Produc t i v i t y

0n1y topsoi  1 wi ' l  I  be used, accord' ing to the recl  amat i  on
p lan  ou t l i ned  in  Chap te r  I I I ,  Par t  E  re  Rec lamat io l .

5 .  Topso i l  Hand l inq  Dur ing  Opera t ions

5.1  Remova l

The area from whjch topsoi l  was removed is approximately
3c.  rcres and i  ncl  udes poor ' ly  devel  oped soi  1 s.  Usi  ng

dozers and front end loaderso the soi l  was scraped from
the surface and dumped at  a s i te near the faci ' l i ty
locat ion.  The topsoi l  was removed as a separate
-operat ion f rom areas to be disturbed by surface
ins ta l la t ions  such as  roads  and areas  upon wh ich

.  suppor t  fac i l  i t ' i es  a re  s i ted .

5 .2  S to rage

The topsoi ' l  s torage area is shown on Piate VI The
topso i l  has  been segregated ,  s tockp i led ,  and pro tec ted
from wind and water erosion and contaminants through
revegetat ion and the use of  berms

6. Beq

Dis tu rbed areas  no  longer  requ i red  fo r  the  conduct  o f
mining operat ' ions have been revegetated. Upon
comple t ion  o f  m in ing  ac t i v i t ' i es ,  topso i l  w i l l  be

The permi t area
in  the  Dresence  o f  an  a l luv ia l  va11ey  f loo r .

i s  no t  loca ted

H.  Land Use In fo rmat ion  and Post -Min ing  Land Use

1 .  In t roduc t ion

Due to  the  rugged topography  and sparse  ra in fa11,  the
land  a rea  i s  p resen t l y  used  on iy  fo r  g raz ing ,  w i ld l i f e
hab i ta t ,  and  ou tdoor  rec rea t ion .  H is to r i ca l l y ,  the

.  
l and  has  a lso  been  used  fo r  coa l  m in ing .

2 .  Cond i t i on ,  Capab i l  i t v ,  and  Produc t i v  j t . v  o f  the  Land

L ives tock  graz ing  has  been the  most  in tense use o f  the
lease area .  However ,  due to  the  expans ive  c l i f f
fo rmat ions  and the  roughness  o f  the  canyon wa i is ,  g raz ing
has  been pr inc ipa ' l1y  l im ' i ted ' to  the  canyon bo t toms and
extreme tops to the north of  the lease boundary.

Mule  deer  a re  found w ' i th in  the  lease area  as  we l l  as  the
usua l  smal l  mammals ,  p redators ,  and passer ine  and
raptor i  a1 b ' i rds 

- . ,00-

d ' i s t r ibu ted  and rec lamat ion  w i l l  commence qs  ou t l
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0utdoor  recrea t ion  in  the  lease area  is  l im i ted  and
usua l iy  re ia ted  to  en joyment  o f  the  open space and
assoc ia ted  scen ic  fac i ' l i t i es  and  hun t ing  fo r  w i ld
an imals .  The number  o f  peop le  us ing  the  area  is
sma ' l l  due  to  the  rough te r ra ' in ,  poor  roads ,  and iack
of water.

Pas t  M in ing

The in i t ia l  deve lopment  o f  the  Book C l i f f s  Coa l  F ie ld
was s ta r ted  in  the  ear ly  l890 's .  By  the  ear ' l y  

. l900 's

prac t ica l l y  the  en t i re  f ie ld  had been prospec ted .
Mines  in  the  lease area  t r re re  no t  ac t i ve  un t i l  the  

. |920 's

because  the  c l i f f s  were ' less  access ib le  and  the  coa l
beds were thinner.

The Kn igh t - idea ' l  m ines ,  now he ld  by  Eureka Energy
Corp.,  are located approximately two mi les east of  the
lease area .  In i t ia l  p rospec t ' ing  took  p lace  a t  th is
loca t ion  in  1906 and ex tens ive  min ing  began in  1948
and  ceased  in  1958 .  Dur ing  th is  per iod ,  I ,680 ,000  tons
of coal  were produced from the Gi lson seam.

Three mines  on  or  ad iacent  to  the  lease area  in
Deadman Canyon were  the  Z ion ,  0 lsen ,  and Sut ton  (B1ue
Flame)  n i ines .  The Z ion  was I  oca ted  on  the  Z ' ion 's  fee' lease 

and the 0lsen and Sutton t{ere on SL-027304. The
f i rs t  two produced f rom the  G ' i l son  seam and the  las t
produced from the Aberdeen or Cast legate "A" seam.
Produc t ion  f i gu res  a re  no t  re l iab le  bu t  i t  i s  es t imated
that between 2. l6,000 tons and 720,000 tons may have been
produced from the Sutton mines. The 0lsen m' ines produced
about  

. l8 ,000 
tons  and the  Z ion  mine  around 240,000 tons ,

between 1924 and 1944.

There  was a lso  a  p rospec t  en t ry  d r iven  jn  the  Lower
Sunnys ide  Seam ( t f re  H i leman)  on  lease U-01058. |  f rom
which  produc t ion  was ins ign i f i can t ,  approx imate ' l y  I ,400
tons .  M in ing  ceased  in  the  a rea  in  

. l 964 .

Ex ' i  s t i  nq  Use

The Deadman Canyon area wou' ld fa l l  into tvro land use
categor ies :  I  )  F jsh  and f ,J i ld l  i fe  hab i ta t  and recrea t ion
lands ,  and  2 )  Range  iands .  Coun ty  zon ing  regu ' la t ions
(1974)  ' i nd ica te  a l l  l ands  invo ' l ved  in  the  lease  app l i ca t ion
area  a re  w i th in  zone  M and  G l  rvh ich  i s  fo r  m in ing  and
graz ing .  Cur ren t  land  use  cons is ts  o f  g raz ing  and  deer
hun t ing .  For  rec rea t ' i ona1  purposes  the  land  i s  su i tab le
on ' l y  fo r  deer  hunt ' ing .  The snow cover  i s  too  l  igh t  and
s lopes  too  s teep  fo r  snowrnob i l i ng ,  c ross -coun t ry  sk i ing ,
and snow shoe ing .  The lack  o f  water  p revents  the
es tab l  i shment  o f  a  chukkar /par t r idge  popu la t ion .  Usua l ' l y
there  are  no  e lk ' in  the  area  a l though an  an imal  o r  two
may occas iona l l y  wander  on to  the  area .

3.

4.
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5.

5 . . |

There  are  nQ o i l  and gas  we l ls  o r  water  we l ls  o ther  than
those water  we i ls  d r i l l ed  by  Tower  f ,o r  use  in  min ing
act i  v i  t i  es ,  on the 

' l  
ease area.

The area  is  e ' igh t  a i r  m ' i les  f rom Pr ice ,  bu t  the
unava i lab i l i t y  o f  water  p rec ludes  any  deve lopment  fo r
resident ia l  or  summer homes.

Impacts of  0perat ions

Socioeconomic Impacts

The proposed pro jec t  i s  loca ted  in  an  area  whers  coa l  min ing
is themajor industry,  therefore,  the community is geared
for  coa l  opera t ions .  The labor  supp ly  i s  exce l len t ,
we l l - t ra ' i ned ,  and  ava i lab le .  Mos t  peop ie  in  th i s  a rea
have a very favorable at t ' i tude towards the increased
coal activ' ity. They 

' look 
forward to growth in the

area wh ich  w i l l  inc rease popu la t ion ,  home cons t ruc t ion ,
and prov ide  o ther  fac i l i t i es  fo r  conunun i ty  use .

The need for development of  addi t ' ional  housing, school
space, and changes in present community services would
be among the greatest  impacts,  due to the increase in
popu la t ' ion .  Pos i t i ve  e f fec ts  o f  the  pro iec t  w i l l  be  to
increase the  number  o f  iobs ,  payro l l ,  and  taxes  thus
helping to bui ' ld the conrnun' i ty.

Land Use Changes

The nature of  an underground mine of  th is type and size
requ i res  min ima l  sur face  d is tu rbance.  The l im i ted
resources  bo th  phys ica l  and scen ic  w i l l  d ic ta te  no
fu tu re  change in  land s ta tus .  Cons ider ing  the  ex ten t
and  na tu re  o f  s im i la r  l ands  in  the  Book  C l i f f s ,  no  uses
other  than those prev ' ious iy  d iscussed can be  fo recas t .

Deadman Canyon has been unsight ' ly  s ' ince the ear l  iest
min ing  began ' in  the  

. |920 's  
the  new mine sur face

faci l  i ty  and porta ' l  s ' i te wi l  I  be in the same area as
the  o ld  mine  i ipp les  andvras te  dumps.  These waste  dumps
are numerous and I  ocated throughout the canyon bottom
and cons is t  o f  coa l  f ines  wh ich  fvere  unmarke tab le
dur ing  the  ear l i e r  m in ing  h is to ry .  Th is  coa l  was te
has  been recovered,  reprocessed,  and c leaned up  dur ing
the  new opera t ' ion .  Th ' i s  new opera t ion  rv i l l  ac tua l l y
be  a  s ign i f i can t  rec lamat ion  phase  to  the  canyon  a rea .

Dur ing  and a f  te r  cornp le t ion  o f  min ing  opera t ions ,  the  land w i '11
cont ' inue  to  be  used fo r  g raz ing  and hunt ing .  No fu tu re
change is  d ic ta ted  in  the  land s ta tus .  Sur face  d is tu rbances
wi l l  be  ve ry  m in ima l  and  a l l  d i s tu rbed ' land  w i l l  be  res to red
in  a  t ime ly  manner ,  ac .cord ing  to  the  Rec lamat ion  P lan
ou t l i ned  in  Chap te r  I I I ,  to  cond i t i ons  tha t  a re  capab le  o f
support ing the uses they were capable of  support ing before
min ing .

5.2

-r 02-



6.

6 . . |

Pos t -Min ' ing  Land Use

Coniments of  Owners of  Surface Disturbed Areas and
Sta te  and Loca l  Agenc ies

As there  are  no  proposed iand use changes and min ima l
surface disturbance, there have been no negat ive conments
from 1egal  or  equi table owners of  rccord oi  surface areas
to be af fected or f rom any state or local  agencies.

Considerat ion given to Con:rnents

The proposed min ing  ac t iv i t ies  a re  cons is ten t  w i th
sur face  oryng l  p ' lans  and s ta te  and loca l  land  use p lans .
However ,  fu l l  cons idera i ton  w i l l  be  g iven to  any  iu tu re
conrnents  concern ing  th is  min ing  ac t iv i t y .

Methods to Achieve Post-Mining Land Use

As prev ious ly  d ' i scussed,  there  w i l l  be  min ima l  sur face
d is tu rbances  and no  change in  land use.  As  d iscussed
in  Par t  H ,  Sec t ion  5 .2  o i  tn ts  Chapter  re  Land
Use-Chanqes,  th is  opera t ion  w i l l  be  a  s ignTF-cant
reclamat ion phase in the Deadman Canyon i rea.  Al l
d isturbed areas shal ' l  be reclaimed and revegetated
as  descr ibed in  Chapter  i I I ,  par t  E  re

6.2

6.3

&eclamg!-g.g and Chapter IV,  part  D, Sect ion 5 re
Rffiffi-n pian.

I .  Cu l tu ra l  and  H is to r i c  Resources

l .  Iden t i f i ca t ion  and  Descr ip t ion  o f  Resources
' l  

. l  Archaeol  ogy

To assure  tha t  no  archaeo log ica l  o r  h is to r ica l  s i tes
ex is ted  in  the  proposed per .mi t  a rea ,  wh ich  wou ld  be
impacted by the devel  opment of  the coal  resources, two
reconnaissance surveys have been conducted

The Department of  Anthropology and Archaeo' logy of
Br igham Young universi ty was employed to coni i . rct  a
survey of  the Deadman canyon Area. A report  of  th is
survey by Terry l . /a lker,  prepared under the direct ion
of  Pro fessor  Ray T .  Matheny  o f  Br igham young un ivers i ty
i s  a t tached  as  Exh ib i t IV -E .  A  survey  o f  F i i sco  canyon ,
Starpo in t_canyon,  and s t ra igh t  canyon was conducted  by
the  Consu l  l i !g  Serv ices  Branch o f  t f re  Ant ' iqu i t ies  Sec i ion ,
D iv i s ion  o f  S ta te  H is to ry ,  Sa l t  Lake  C i ty ,  

'U tah .  
A

report  of  th is survey was prepared by Bruce Hawkins and
Gregor .y  S .  Seward  un ie r  the  superv is ion  o f  Asa S.  N ie lson and
is  a lso  a t tached  as  Exh ib i t  IV -E .

Author izat ion to conduct these surveys was granted by the
Bureau of  Land l4anagement,  as the major i ty 6t  th;
sur face  descr ibed above is  under  the  ju r i lo ic t ion  o f
the  B .L .M.

-t 03-
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VI .  Prepara t i  on  o f  App l  i ca t ion

A.  Persons  and Consu l tan ts  Invo lved
i "*

The fo1 lowing  persons  and/or  o rgan ' i za i ions  were  invo lvec i  in
co l lec t ion  and ana ' l ys is  o f  the  techn ica l  da ta  se t  fo r t ,h  in
th is  app l  i ca t ion .
' l  

.  In  House Consu l t ing  Serv ices

a)  D"J , . i t zReSources ,  Inc .  -  AMCA Coa l  Leas ing ,  Inc -
Samuel C. Quigley -  l^Jestern Project  Manager
Michael  ! ' l .  Gi  asson -  Sen' ior  Geoi  ogi  st
Al len D. Emmel -  Environmental  Planning Coorci inator

2 .  0u ts ide  Consu l t ing  Serv ices

a)  Dan W.  Guy -  Reg ' i s te red  Pro fess iona l  Eng ineer
(State of  Utah No. 4548)
Pr ice ,  Utah
-Sedimentat ion and Drainage Contr"oi  Plan (Ap:" i  I  ,980)
-Wastewater  D isposa i  Sys tem;  P innac . le  Mine  (Apr i l  l980) ,
0 f f i ce  Bu i id ing  (September  1980)

b)  Bruce T .S.  Ware  -  Reg ' i s te red  Land Surveyor
Pr ice ,  Utah

c)  Aand l rJsurvey ing
Pr ice ,  U tah

d)  Commerc ia l  Tes t ing  and Eng ineer ing  Co.
Denver ,  Co lorado

e) Standard Laborator ies
Hunt i  ngton ,  Utah

f )  Western  Tes t ing  and Eng ineer ing
He lper ,  U tah

g)  VanCot t ,  Bage ly ,  Cornwal l  and McCar thy
Attorneys at  Law
Sal t  Lake C ' i t y ,  U tah

h)  Ro l  I  jns ,  Brown,  and Gunne l
Provo, Utah

i )  Br igham Young Un ivers i ty
Provo,  Utah

Department of Zoo'logy
Clayton M. Wh-i te
(Raptor Study)

Department of Anihropol ogylArchaeol ogy

U;. HI.T; nT3;?'lil,".n r
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1/ \  Vaughn Hansen Associates
Sa l t  Lake C i ty ,  U tah
(Hydrology Study)

B.  coord ina t ion  and consu l ta t ion  w i th  Governmenta l  Agenc ies

The fol lowing governmental  agencies were consul ted in the
prepara t ion  o f : in fo rmat ion  se t  fo r th  in  th is  app l i ca t ion .

U.S.  Depar tment  o f  Agr icu l tu re
Soi l  Conservat ion Service
Pr ice ,  Utah
(Soi l  and Vegetat ion Survey)

U.S. Department of  the Inter ior
Bureau of Land Management
Pr ice ,  Utah
Sa l t  Lake C i ty ,  U tah

Off ice of  Surface Mining, Reclamat ion and Enforcement
Denver,  Colorado

U.S.  Geo log ica l  Survey
Sa l t  Lake C i ty ,  U tah

State of  Utah
Department of  Natural  Resources
Div is ion  o f  0 i l ,  Gas ,  and  Min ing
Sa l t  Lake C i ty ,  U tah

Ant iqu ' i t ies  Sec t ion  (Consu l t ing  Serv ices  Branch)
Sa l t  Lake C i ty ,  U tah
(Archaeo' l  ogical  Survey)

Department of  Natural  Resources
Div is ion  o f  F ish  and  Wi ld l i fe
Sa l t  Lake  C i ty ,  U tah
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VI I .  Cross  Refe rence  Tab le  -  Regu la t ion  in  30  CFR,  Chap te r  V I I .

The c ross  re fe rence tab les  appear ing  here  are  inc luded to
prov ide  a  rap id  compie teness  check  o f  th is  app l i ca t ion  by
the reviewer.

A. Subchapter G
I .  Par t  782  -  Lega1 ,  F inanc ia l ,  Compl iance ,  and  Re la ted

In fo rmat ion .

Requlatorv Paraqraph Text Reference

782 .13
782 .14
782 .15

782.16
782 .17
782.18
782.19
782.?0
782.21

i
I
I
I i  D
r r  E (1-6)
I I  F
I i  G
I I  H
I i  I
I I  J

783 .12
783 .  I  3

783 .  I  4
783 .  I  5
783 .  1  6
783 .17
783.  I  B
783.  r  9
783.20
783.21
783.22
783.?4
783.25
783.?7

3.  Par t  784 -  Rec lamat ion  and 0pera t jon  P lan

Requlatory Paraqraph Text Reference

784 .  I  I l Ar n

r  B (r-r2)
i ^
1 L
T  t r  1 ? \
l  L  \ - r , l
T N

r i  B (1,2)
I I  A
I  I  B  (2 ,4 ,5 )
I i  E  (2 ,3 ,4 )

A ( t -3)
B (1-3)
c ( t  -3)

2. Part  783 -  Environmental  Resources

Regulator.v Paragraph Text Reference

iV I
rv  A (1-3)
rv B (r-z)
r r  D ( i )
rv A (r-3)
rv B (1-2)
rv B (r-21
rv B (2)
L v  u
rv D ( t -3)
rv E (1-4)
IV  F  ( . |  ,2 ,4 )
rv H ( t  -4)
V
\,

rv F (3)

784.12

784.  I  3 I
i
I

-109-



Regulatory Paraqraph Text Reference

784 .1  5

784.16
784 .17

794, ' l  g

784 .19

784.20

784.21

784.2?
784.23
784.24
784.25

784.26

4.  Par t  785 -  Spec ia l  i ' l i n ing

Requ la to r .v  Paragraph

785 . I t - t6
85 . ' l  7

785 .  I  I
785 .  I  9

785.zfr
785.21
785.22

B.  Subchapter  J  (Par ts  800-806)

Requlatory Paraqraph

IV  D (5)
iv  F  (2 ,5 ,6)
r r r  D (1)
rv B (3,4)
r i r  E ( i )
rv H (6)
rr  B (8)
rr  D (6)
IV I
rr  E (4)
rrr  D (7)
rrr  B ( lo)
rrr  D (s)
rrr  B (14)
irr  D (2)
i v  B (2 ,4)
rrr  D (3)
rv E (5)
rrr  B (12)
V
i r r  B (7)
r i r  B (10)
rrr c (2)
rrr D (4)

Ca tegor i  es

Text Reference

800

805
805

C.  Subchapter  K  (Par ts  8 . |7 -B2B)  -

l lo t  App l  j cab le
r i r  D (8)
iv  F (3)
Not  App l  i cab l  e
rrr D (e)
IVG
Not  App l  i cab l  e
rrr  B (6)
Not  App l  i cab ' le

Bond ing  and Insurance

Text Reference

rrr  E (4)
i I  G
rrr E (4)
rrr r (4)
I I  G

Per fo rmance S iandarCs

-110-



Regul ator.v Paraqraph Text Reference

I /*'

8i  7 .1  I
817. . l3 - . |5
817.21

817.22

817.23

817.24

81 7 .41 -50

rrr  B (r6)
I I I  E  (3)
i r r  B (3)
i v  F  (5 ,6)
r r i  B (4)
iv F (5)
rrr  B (4)
rv B (s)
rrr  E (3)
rv D (s)
IV  F (4 ,6)
I I I  B  (8 ' .12,14)
i I I  D ( t ;2 )
IV B '  (3 ,4)
rv D (5)
i r r  B (14)
rrr D (r)
IV  B  (3 ,4 )
Not App' l  icabl  e
I I I  E  (2 ,3 )
Not  App l  i cab ie
rrr c (?)
rrr B (3)
rrr B (ro)
Not  App l  icab le
i i r  D (4)
rrr  D (3)
IV  E  (5 )

817.52

81  7 .  53 -55
81 7 .  56
817 .57
8 l  7 .59
817 .61-68
817.71
817.7?-93
Br  7 .95
817.97

81  7 .  99
8 . |7 . , l 00 -1 . l7

^ i  t  l  A l  1  A ?

6 f / . r 1 t - t t o

Bt7 . l3 l - i 32
8 . I7 . . |33

81 7 .  t  50- i  80
817 .181
81 8-825
826
827
828

I I  I  E
iv  D (5)
rrr  B (r4)
rrr  D (2)
i I i  E  (3 ,4 )
rrr  E (1)
IVH
rrr  B {7)
rv B (1-10)
Not App' l  icabl  e

rrr  B (6)
Not  App l  i cab le
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A t t a c h o e n t  I

( l )  2 l l . l 0  ( c ) ( l )  l i a m e s ,  a d d r e s s e s ,  a n d

te lephone  numbers  o f  pe rsons  respons ib le  f o r

o p e r a t i o n s  u n d e r  t h e  p l a n  t o  w h o o  n o t i c e s  a n d

o r d e r s - a r e  t o  b e  d e l i v e r e d ,  a n d  t h e  n a m e s  a n d

add resses  o f  su r face  ob -ne rs  o f ,  r eco rd ,  and

o L ' n e r s  o f  r e c o r d  o f  s u b s u r f a c e  m i n e r a l s ,  i f

o t h e r  t h a n  t h e  U n i t e d  S t a t e s .

2 l l . l 0  ( c ) ( z )  A  d e s c r i p t i o n  o f  g e o l o g i c

cond i t i ons ,  r ^ ' i t h  maps  and  tab les  r . ' he re

app rop r i a te ,  w i t h i n  t he  a rea  where  n in ing  i s  t o

b e  c o n d u c t e d  a n d  i n c l u d i n g  a n y  L o g i c a l  M i n i n g

U n i t .  S u c h  d e s c r i p t i o n  s h a l l  i n c l u d e ,  a s  a

o i n i m u n ,  p o t e n t i a l  g e o l o g i c  h a z a r d s ;  a n d  a

d e s c r i p t i o n  o f  t h e  s t r u c t u r a l  f e a t u r e s  o f  t h e

c o a l  a n d  o v e r l y i n g  s t r a t a '  i n c l u d i n g  f a u l t s ,

c l e a t s ,  j o i n t s  a n d  f r a c t u r e s  a n d  a n y  o t h e r

i n f o r n a t i o n  w h i c h  w o u l d  a f f e c t  t h e  o r i e n t a t i o n

o f  t h e  m i n e  o r  p r o d u c t i o n  r a e t h o d s .

2 l  l .  l 0  ( c ) ( 6 ) ( i )  T h e  n a L u r e  a n d  e x t e n t  o f  t h e

c o a l  d e p o s i t  i n  t e r m s  o f  B t u  c o n t e n t ,  a s h ,

\ " ' a t e r ,  s u l p h u r ,  v o l a t i l e  r n a t t e r  a n d  c a r b o n

c o n t e n t ,  a n d  a n y  o t h e r  a v a i l a b l e  i n f o r m a t i o n

tha t  rnay  a f f ec t  b l end ing  o r  combus t i on  and

i n c l u d i n g  e s t i m a t e d  r e c o v e r a b l e  r e s e r v e s  -  T h e

r e c o v e r a b l e  r e s e r v e s  s h a 1 1  b e  r e p o r t e d  f o r  a l l

c o a l  s e a m s  o f  m i n e a b l e  t h i c k n e s s ,  c o n s i d e r i n g

the  t ype  o f  r n i n ing  and  the  va lue  o f  t he  coa l -
( f n i s  i n fo rma t i on  Eus t  con fo rm w i th  t he

r e g u i r e m e n t s  o f  G e n e r a l  H i n i n g  O r d e r  N o  l  -  )

2 f l . I 0  ( c ) ( 6 ) ( i i )  T h e  m e t h o d  o f  m i n i n g ,

i nc lud ing  n in ing  sequence  and  p roposed

p r o d u c t i o n  r a t e ;  t h e  p l a n  f o r  a n y  l e a s e  i s s u e d

o r  r e a d j u s t e < i  a i t e r  A u g u s t  4 ,  1 9 7 6 ,  m u s t  p i ' o v i d e

f o r  t h e  m i n i n g ' o f  a l l  t h e  r e s e r v e s  o f  t h e

l o g i c a l  m i n i n g  u n i E  o f  s h i c h  t h e  l e a s e  i s  a  P a r t
i n  a  pe r i od  o f  no t  more  than  fo r t y  yea rs ;  t ha t

pe r i od  sha l l  beg in  on  the  da te  o f  app rova l  o f

t h e  f i r s t  n i n i n g  p l a n  f o r  t h a t  l o g i c a l  m i n i n g

u n i t .

The  p lan  sus t  i nc lude  p lanned  sequence  o f  o i n ing

by  yea r  f o r  t he  f i r s t  5  yea rs  and  by  number  i n

5 -yea r  i nc reoen ts  f o r  r ema inde r  o f  o i ne  l i f e .

3 .3 . I . 3 Vol .  I :  pp .  24 ,
25, 32-4A
Addendum B:
P la tes  V-R,  V I -R,
V I I -R
Roof Control &
Vent i la t ion
Submi ttal

3 .3 .1 .4  Addendum B:
3  .3  .7  &  P l  a  tes  V-R,  V I  -R ,
3 .3 .8  V I I  -R

ttMc
frT.ts
( a )

Sec t  i  on*
TT-

3 .3
5 .0

Page

6Il- t :
l l -12
Vo l .  I I :
I I I ,  IV
Addendum
1-2

pp.  7-8,

Plates

B:  pp.

7 8 3 . L 4

783 .25
(c ) ,  ( a )

784 .11
( a )

783 . t 2
( a )

3 .3 .1
6 .5  . 5 .2

Vol .  I :
33 ,38 ,
IV-B

pp .  4 ,  25 ,
Exh ib i t

Vo l .  I :  pp .  49 -63
Vo l  I I :  P la tes
I I ,  XV,  XVI ,  XVI I ,
XVI I I
Addendum A: Part
I I ,  Laboratory
Analysi  s
Addendum B: p.  3
P la te  XXI I

* S u g g e s t e d  s e c t i o n s
A p p l i c a t i o n  G u i d e l i

l i s t e d  i n  U t a h  D O G l l
n e  6 t t

t t P e r m i t



- 2 -

2 l l . l 0  ( c ) ( 6 ) ( i v )  f n e  e n g i n e e r i n g  t e c h n i q u e s
p r o p o s e d  t o  b e  u s e d  i n  n i n i n g .  T h e  p l a n  s h a l l
descr ibe  the  method o f  min ing  and present
j u s t i f i c a t i o n s  f o r  t h e  m e t h o d  s e l e c t e d .  T h e
s e l e c t e d  r a i n i n g  s y s t e m  s h a l l  c o n f o r o  t o  s o u n d
n i n i n g  p r a c t i c e s  a n d  b e  b a s e d  o n  c u r r e n t
t e c h n o l o g y  a n d  e c o n o m i c s .

2 l l . l 0  ( c ) ( 6 ) ( v )  A  l i s r  o f  a l l  m a j o r  e q u i p n e n t .

2 l l . I 0  ( c ) ( 5 ) ( v i i )  f n e  m e r h o d  o f  o p e r a r i o n  a n d
neasu res  by  wh i ch  the  ope ra to r  p lans  to  comp ly
s i t h  t he  ob l i ga t i ons  and  requ i remen ts  se t  f o r t h
i n  2 1 1 . 4  a n d  2 1 1 . 4 0  o f  t h i s  P a r t  a n d  a n y  s p e c i a l
t e r o s  a n d  c o n d i t i o n s  o f  t h e  l e a s e ,  p e r m i t ,  o r

' l i c e n s e .  ( f n i s  c a n  b e  b y  a  n a r r a t i v e  s t a t e n e n t
a n d  u u s t  i n c l u d e  o n l y  t h o s e  i E e m s  r e l a t e d  t o
resou rce  recove ry .  )

2 1 1 . 1 0  ( c ) ( 6 ) ( v i i i )  f f , e  a n r i c i p a r e d  s E a r t i n g
a n d  t e r m i n a t i o n  d a t e s  o f  e a c h  p h a s e  o f  t h e

, *a in ing  ope ra t i on  and  nunbe r  o f  ac res  o f  l and  to
b e  a f f e c t e d .

2 f l . l 0  ( c ) ( 6 ) ( x )  T h e  m e a s u r e s  f o r  e n s u r i n g  t h e
max imum p rac t i cab le  recove ry  o f  t he  m ine ra l
r e s o u r c e .

( S u f f i c i e n t  d a t a  s h o u l d  b e  s u b n i t t e d  t o
s u b s t a n t i a t e  t h e  a n t i c i p a t e d  r e c o v e r y  f a c t o r  o f
t h e  r e s o u r c e  f o r  t h e  c o a l  r e s e r v e  b a s e .  D a t a
i n c l u d e s  s u f f i c i e n t  i n f o r m a t i o n  i n  t h e  f o r n  o f
n a r r a t i v e ,  c r o s s - s e c t i o n s ,  c o a l  t h i c k n e s s
i s o p a c h s ,  o v e r b u r d e r n  i s o p a c h s  a n d  q u a l i t y  a n d
q u a n t i t y  d a t a  ( B t u  c o n t e n t ,  a s h ,  m o i s t u r e ,
s u l f u r ,  v o l a t i l e  m a t t e r ,  a n d  f i x e d  c a r b o n  a n d
a n y  o t h e r  a v a i l a b l e  i n f o r m a t i o n  t h a y  o a y  a f f e c t
b l e n d i n g  o r  c o m b u s t i o n )  o f  a I l  k n o w n  p o E e n t i a l l y
m inab le  sea rns  on  the  l ands  i nvo l ved .  The  a rea l
ex ten t  o f  r o i n ing  o f  each  seam to  be  m ined  shou ld
be  de l i nea ted .  Th i s  i n fo rma t . i on  sus t  con fo rm
u i th  t he  requ i remen ts  o f  Gene ra l  H in ing  Orde r
l i o .  t . )

2 l l . l o  ( c ) ( 6 ) ( x i )  T h e  m e t h o d  o f  a b a n d o n u e n r  o f
c o a l  m i n e  o p e r a t i o n s  i n c l u d i n g  p r o t e c t i o n  o f

, ^  u n m i n e d  c o a l  a n d  o t h e r  m i n e r a  I  r e s  s  o u r c e s .

UMC
768. rt
( a )

784 .1 t
( a )

784.  r3
(  a )  ( 2 )

782 - t7
( a )
7 8 4 .  I 3
( b ) ( l )

7 8 4 .  l 3
( b )  ( 6 )

784 . t 3
(b ) (8 )
784 . t 4
(a)

S e c t i o n
F:r'

3 .3 .4

3 .3 .3

3 .36

3.3 .3 .  r

P a g e

Vol .  I :  pp .  24-40
Addendum B:  pp .  6 ,
9
P la tes  V-R,  V I -R,
V I I  -R

Vo l  .  I :  pp .  37  ,
38-39

Vo l .  I :  pp .  37 ,
38, 42-45

Vo l .  I :  pp .  25 ,
26, 34, 37, 40
Addendum B:  pp .  2 ,  6
P la tes  V-R,  V I -R ,
V I  I .R

Vo l .  I :  pp .  25 ,
33 ,  34 ,  37 ,  3g
Exh ib i t  IV -B
Addendum B: Plates
V.R,  V I .R ,  V I I .R

Vo l .  I :  pp .  38 ,
46-48
Addendum B: pp.
6 -7 ,  g ,  l 0
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2 1 1 . 1 0 ( c ) ( 6 ) ( x i i )  F u r n i s h  c o r u p l e t e  l o g s  o f  a l l
e x p l o r a t i o n  d r i l l  h o l e s  ( U o t t r  s u r f a c e  a n d
u n d e r g r o u n d )  i n  F e d e r a l  l e a s e s .

2 l l . l 0  ( c ) ( O ) ( x i v )  P l a n s  f o r  p r o r e c t i n g  o i l ,
B a s ,  a n d ; - a t e r  r ^ r e l l s  a s  v e l l  a s  o i 1 ,  g a S ,  a n d
u n d e r g r o u n d  r ^ ' a t e r  r e s o u r c e s ,  v h e n  e n c o u n t e r e d .

2 l l . l 0  ( c ) ( 6 ) ( x v )  A n y  j u s t i f i c a t i o n  f o r  n o t
r e c o v e r i n g  a n y  c o a l  d e p o s i t s  t h a t  m a y  b e
d e t r i n e n t a l l y  a f f e c t e d  i n  t e r m s  o f  f u t u r e
r e c o v e r y  b y  t h e  c o a l  d e v e l o p e n t  o p e r a t i o n s
p r o p o s e d .

( I f  n o  c o a l  p r e p a r a t i o n  p l a n t  i s  p l a n n e d  a n d  i f
t he  op 'e ra to r  p lans  no t  t o  m ine  coa l  beds  o r
po r t i ons  o f  coa l  beds  because  o f  h i gh  su l f u r ,
h igh  ash ,  o r  o the r  chemica l  o r  phys i ca l
p r o p e r t i e s ,  t h e  o p e r a t o r  s h a l l  s u b m i t  a
n a r r a t i v e  a n d  a n a l y s e s  o f  t h e  r a t i o n a l e  f o r  n o t
m i n i n g  s u c h  b e d s  o r  p o r t i o n s  o f  s e a m s . )

l l l . l 0  ( c ) ( Z )  S u i t a b l e  t o p o g r a p h i c  m a p s  o r
ae r i a l  pho tog raphs  show ing :

( i )  T o p o g r a p h i c  a n d  n a t u r a l  d r a i n a g e  f e a t u r e s ,
r o a d s  a n d  v e h i c u l a r  t r a i l s .

( i i )  T h e  n a m e  o f  t h e  w a t e r s h e d  a n d  l o c a t i o n  o f
t h e  s u r f a c e  s t r e a o  o r  t r i b u t a r y  i n t o  w h i c h  m i n e
r ^ l a t e r s  w i l l  b e  d i s c h a r g e d ,  i f  a p p l i c a b l e .

( i i i )  C r o s s  s e c t i o n s  a n d  p l a n  v i e w s  o f  t h e  l a n d
t o  b e  a f f e c t e d ,  i n c l u d i n g  t h e  a c t u a l  a r e a  t o  b e
m i n e d ,  s h o w i n g  e l e v a E i o n  a n d  l o c a t i o n  o f  d r i 1 l
h o l e s  a n d  d e p i c t i n g  t h e  f o l l o w i n g  i n f o r m a t i o n :
t h e  n a t u r e  a n d  d e p t h  o f  t h e  v a r i o u s  s t r a t a  o f
ove rbu rden ;  t he  na tu re  and  ch i ckness  and  ex ten t
of  any coal ,  or  i f  r ider  searns above the
spec i f i c  coa l  p roposed  to  be  rn ined ;  t he  na tu re
o f  t he  s t ra ta  benea th  t he  coa l  t o  be  m ined  fo r  a
v e r t i c a l  d i s t a n c e  o f  a t  l e a s t  2 0  o e t e r s  b e n e a t h
the  base  o f  t he  coa l  seam;  t he  l oca t i oo  o f  t he
nex t  known  deepe r  coa l  sean  be low  the  deepes t
6ea rc  t o  be  m ined  and  rep resen ta t i ve

, - c h a r a c t e r i s t i c s  t h e r e o f ;  t h e  l o c a t i o n  o f  a n y

IJMC
zeT. ra
(a) ( r )
( i i )

783 .25
(5 )

784 .13
(b ) (6 )

S e c t i o n
E3.

3  . 3  . 2 .1

3 .3 .3 .2

Page

Vol .  I :  pp .  56 -59
Exh ib i t  IV-A

Vo l .  I :  pp .  12 ,
42 ,  7? ,  73
Addendum A: Part
I V-Hydro'logic
Inventory
Not  App l icab le

783 .25
( t )

783 . r6
( a )

783 .25
(v)

783 .25
( a )
7 8 3 . 2 5
( j )

Vol  I I :  P la tes
I ,  I I ,  X I
Addendum A: Part
IV-Hydrol  ogic
Inventory
Addendum B:  P la te
XIX
Not  App l  i cab le

Vo l .  I :  pp .  53 ,
54 ,  55
Vo l .  I I :  P la tes
V,  V I ,  V I I ,  XV,
XVI ,  XVI I ,  XVI I I
Addendum A: Part
I V-Hydro'l ogic
inventory
Addendum B:  pp .  l l
P la tes  X IX ,  XXI I
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o t h e r  m i n e r a l  v a l u e s  e n c o u n t e r e d  w i t h i n  t h e
l o g i c a l  m i n i n g  u n i t ;  h y d r o l o g i c  d a t a  a n d
o the r  i n fo rma t i oo  re levan t  t o  che  m in ing  p lan ;
a l l  m i n e r a l  c r o p  l i n e s  a n d  t h e  s t r i k e  a n d  d i p  o f
t h e  c o a l  t o  b e  e i n e d  w i t h i n  t h e  a r e a  o f  l a n d  t o
b e  a f f e c t e d ;  l o c a t i o n  a n d  e x t e n t  o f  k n o v n
s u r f a c e  a n d  u n d e r g r o u n d  n i n e  w o r k i n g s  ( a c t i v e
a n d  a b e n d o n e d ) ,  o i l  o r  g a s  r - ' e l l s ,  a n d  w a t e r
s e l l s  u i t h i n  I / 4  l a i l e  o f  t h e  a f f e c t e d  l a n d s .
( E y d r o l o g i c  i n f o r r n a t i o n  i s  r e q u i r e d  o n l y  a s
r e l e v a n t  t o  r e s o u r c e  r e c o v e r y .  )

P l a n  m a p s  o f  t h e  a r e a  t o  b e  m i n e d  o n  a  s u i t a b l e
t o p o g r a p h i c  b a s e  s h o w i n g :  l e a s e  b o u n d a r i e s  a n d
numbers ,  bounda r i es  o f  non fede ra l  coa I ,  LXU
boundar ies ,  and  su r face  o l rne rsh ip  bounda r i es .

( i v )  L o c a t i o u s  o f  s u r f a c e  s t r u c t u r e s  a n d
f a c i l i t i e s ,  i n c l u d i n g  l o a d i n g  f a c i l i t i e s .

( v )  F o r  a n  u n d e r g r o u n d  m i n e ,  i n  a d d i t i o n ,  t h e
p l a n n e d  m i n e  l a y o u t ,  i n c l u d i n g  l o c a t i o n  a n d
d i n e n s i o n s  o f  s h a f t s ,  s l o p e s ,  d r i f t s ,  c r o s s c u t s ,
r o o n s ,  h a u l a g e - * * a y s ,  a i r c o u r s e s ,  e n t r i e s ,  a n d
b a r r i e r  p i l l a r s ;  s h o w  t y p i c a l  p a n e l  r e c o v e r y ,
s e q u e n c e  o f  d e v e l o p m e n t  a n d  r e t r e a t .

S u b n i t  t h e  R o o f  C o n t r o l  a n d  V e n t i l a t i o u  S y s t e m
and  Me thane  and  Dus t  Con t ro l  P lans  app roved  by
X i n e  S a f e t y  a n d  H e a I t h  A d n i n i s t r a r i o n  ( U S H a )  a s
a  p a r t  o f  t h e  n i n i n g  a n d  r e c l a m a t i o n  p I a n .

I n c l u d e  a  s t r u c t u r a l  c o u t o u r  m a p  o f  b e d ( s )  t o  b e
o ined .

I f  s e v e r a l  s e a m s  a r e  i n v o l v e d ,  i n c l u d e
i n t e r b u r d e r n  i s o p a c h  a a p ( s )  o n  l O - f o o t
i n t e r v a l s .

I nc lude  an  i sopach  nap  o f  ove rbu rden  o f  su r face
o ines  on  20 - foo t  i n te rva l s

Inc lude  an  i sopach  map  o f  ove r l y i ng  s t ra ta  ove r
u n d e r g r o u n d  m i n e s  o n  2 5 0 - f o o t  i n t e r v a l s .

Fu rn i sh  a  copy  o f  any  subs idence  con t ro l  p l an
requ i red  by  30  LL I iC  784 .20 .

3.3 .1 .6  Vo l .  I :  Exh ib i t
I I -A -  Roof Control
&  Vent i la t ion  P lan
Vol .

ul'lc

784 .23
(b ) ( t )

4 .3 .  I
4 .3 .2

S e c t i o n P a g e

3  . 2 .3
3 .? .4

3 .3 .1 .2

6 .4  . ?

6 .5 .5

5 .5  . 5

6 .5  . 5

3 .4 .2

Vol .  I :  pp .  3 ,  l 5
Vo l  .  I I  :  P la tes  I ,
I I ,  I I I ,  IV

Vo l  .  I I  :  P la tes  I ,
I I ,  V I I I ,  V I I I .A ,
IX ,  X ,  X .A
Addendum B: Plate-XIV
Vol.  I :  pp.  32-40
Roof Control &
Vent i l a t ion  P lan  Vo l .

Vo l .  I :  pp .  53 -55
Vo l .  i I :  P la tes
XV,  XVI ,  XVI I ,  XVI I I
Vo l .  I :  pp .  53 -55
Vo l .  I I :  P la tes  XV,
XVI ,  XVI I ,  XVI I I

Not  App l icab le

Vo l .  I :  pp .  53 -55
Vo l .  I I :  P la tes  XV,
XVI ,  XVI I ,  XVI I I
Vo l .  I :  pp .  42 -43
Addendum B: pp. 9
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t D t C  S e c t i o n  P a g e

( v i )  I f  a u g e r  n i n i n g  i s  p r o p o s e d ,  t h e  l o c a t i o n  f u c )
a n d  d i a : r e t e r  o f  a u g e r  h o l e s ,  t h e  d e p t h  t o  b e  7 8 5 . 2 0  N o t  A p p l i c a b l e
d r i l 1 e d ,  a n d  t h e  e s t i n a t e d  p e r c e n t a g e  o f
r e c o v e r y .  I n  d e t e r c i n i n g  s h e t h e r  o r  n o t  t o
recoc :oend approva l .  o f  p roposed auger  min ing ,  the
R e g i o n a l  D i r e c t o r  a ; r d  c i n i n g  s u p e r v i s o r  s h a l l
t a k e  i n t o  a c c o u n t  t h e  p e r c e n t a g e  o f  r e c o v e r y ,
w h i c h  s h a l l  i n  g e n e r a l  e x c e e d  3 0  p e r c e n t ,  a n d
p r o b a b l e  a d v e r s e  e f f e c t s  u p o n  v ' a t e r  q u a l i t y .

I f  s u r f a c e  e i n i n g  i s  p r o p o s e d ,  i n c l u d e  a  g e n e r a l  N O t  A p p l i C a b l e

l a y o u t  o f  t h e  p r o p o s a l  i n c l u d i n g  l o c a t i o n  a n d
r . ' i d t h  o f  b o x  c u t ( s ) ,  l o c a t i o n  o f  n a i n  h a u l r o a d s ,
a n d  l o c a t i o n  a n d  w i d t h  o f  c o a l  f e n d e r s .

2 l l . t 0  ( c ) ( 8 )  A n y  r e q u e s t s  f o r  v a r i a n c e s  f r o m  N o t  A p p l i c a b l e
t h e  p e r f o r n E n c e  s t a n d a r d s  o f  3 0  C F R  P a r t  2 1 1 .
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EXHIBIT  I I -A

B.L.M. RIGHT-OF.WAY GRANTS
APPROVAL OF PLANS AND PROGRAMS

PERMIT GRANTS



SCOTT;!1. MATi{ESON
Governor

GORDON E.  I . IARMSTON
Executirc Director,

NATURAL BESOURC€S

CLEON A.  FEtGi {T
Director

STATE OF UTAH

DEPART}JENT OF i l iATURAL RESOURC-S

D I V I S I O N  O F  O I L ,  G A S ,  A N C  M I N i N G

i588 West North TemPle

Sai i  Lake CitY, Utalr  g4i i6

(a0i)  533'5771

Septenber  5 ,  1980

O I L ,  G A S .  A N O  M I N I N G  B O A A D

C H A R L E S  R .  H E N D E A S O i \
Chairman

J O H N  L .  B E L L
C .  R A Y  J U V E L I N
Ti - iADls  w.80x

CONSTANCE K.  LUNDSERG
E D W A R D  T . 3 A C K

E.  STEELE Mc l l iTYRE

Mr.  San Quig leY
Towar Resources,  inc.
P.0.  3ox i027
Price, i i ian 81i501

RE: Final APProval
Pinnacie Mi .ne
LCT/C07 /019
Ca:'bon CourrtY, Utah

Dear i ' , i l ' .  Quigiey:

The tsoarci of oiL, Gas ai:c i 'Lr ' i i iz '  a-u i is l lay' . l98c Execu'" ive sessron' fui) 'y

executed the Mined Lar.,ds Recl,ana'uiori Escrow Ag:'eenerit  subni.t ied by Tower

ResOurces,  inc,  fOf  the Pi : :nacLe Mj .ne.  A copy of  - , ,h is  agreenen!  is  enc ioseci

for your records '

Tower Resources,  Inc.  has r .ow iu l f : l " led aI I  o i  ihe requi rements under  ihe

iJtah Mirreci Land Reclamation Act as well,  as lhe l i : ter^:.n Program Regula'" ions for

Coal  Mir . ing a id Reclama'r ion Operat ior rs  for  the Pinnacl 'e  Mine.  Furbher '  dur ing

t,he 30 day pubtic cosrneni period subsequer.t bo pubiicabi.or. of bbe Divisionrs

tentative approvai of the Mining anci Recla::ration Plar, for lhis operation' no

aciverse cori.?err?s were received .

The Dj .v ' rs ion lherefore issues F i r :a i  Approvai  io  Tower Resources '  Inc '  for

ihe Plnriacl,e Mine and operations i la! low lawful ly cofi imence '  Please nobe

however, inai this approvaL is :,ssued ' , :nder the Incerinn ?rog:"an Regulai ions

or. ly ar.d iha-, a Permaner:C Progra;r Mi.ning and P.eclama?ion Plaa wii l  ce: 'equired

fci^ tne ?inrracie Mine wiihLn LHo non;hs of tne Siaters regulaiory progra'a
^ ^ - - ^ . r ^ 1
e ! p ;  v v c ' L .

?,ease r :o? i fy  the Div is ior . . .n lh i r .30 c iays of  connenc€f ,€f i l  o f  opei^at ions as

:-equi.reci ui:cier Rul,e r+0-8-i5 of lae Uian }l ined Lar.r j  Reclariat: 'on Act. AIso uider

ihis Ruie i t  is required f,ha' ' ,  an anr.ual opera"io::s and Prog:'ess Report be

sucnit ied at ihe end of each caLa:ide:" year for al i  actj 've operatio; is'

f,.'/Ci1fA^"'"'



t

)1: ' .  San QuigLey
Sep ie ;be r  ! ,  1980
Page l*o

AJ.so,  p iease be reninc ied iha i ,  any nodi . f ica i lons : ,n  Tower Resources,  I i ie . rs
+ i , : e =  ^ t )  e ^ ^ 1, i i ! i . . i r6t  ai .q recranai: .on pLan as p: 'eseni, iy app: 'oveci,  nusi  be subni i ied to the
Divi ,s ion for approva).  pr ior to : . r . : . i ia-vi : :g t ,he nccl f ieai ion.

Sl ioul 'c i  you i iave any q'dest i .o^.s : 'eLa-\ , ive to ih: .s i i i :d,  Approval,  please feel
free io coi : iaci  the Divis: .on.

Since re i y ,
l !

\r**-a-^q \
( r

JATES W. S:"IiTH d I t .

;'IINSD LAND DEVELOPMENTA  . ^ B n ? a ?  A  f r A r  A 6
t,vvltl,,.i 'nArur{ LJr.

J,'IS/'r,e
c c :  D o r i  C r a n e , 0 . S . M .
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G  g v e r n o r ' Dr);'A3'l']'i:Nl- O ̂ r HEAj'TH

d t r r V

Aivin 3. Sickars, Acing Direcio
f ioom 426 e0i '333'6i21

i i ' i cnae l  : { .  G lasson
Tovter Resounces, lnc -
P .0 .  3ox  :0?7
?'r: ce, ,. iT 8450i

^ ' - . f ;YaT Q

r 'r d rrrirrisirs t iu c Se ruicet

f/! '6. lh .P;J,t rl ina' ond
?o i icY Deue lo?ment

i ' ledica! Examiner

Siate Hcslth Labordtor!

t i

i !
l l

i l

l ir l
l i
i i
: t

i i
i l

r i
' l
i l| :
i i
I r

i l
i l. t
l i
: i
i l
i r
: l
: l

r l
i l
, !

: i
i r
i l
l l
l l
, l

i l
t i' l

Th' is al  r  quai  i iy  approva' l  orce' .  aui '1c ' ' - ;zeS t '1e conSiruc"- '  on anc

opera i . ion  o f ' j , ;6  C! ; l : ; ; i . f  Coa l  i { :ne  an 'C ' ioacou i '  oper "a : io r i  ' i n

carconcoun iyas ,D ' .oposed- :n -you ' .no i ] ce0 ; - :n ;en t ' ca ie { :2 / :5 /EC- 
; ; -4 tz i tea,  wi  ch i ' i ie fo l  i  cw' ; ; rg ccr ic- i  i ' :ons:

R,e:  A' i r  Qual  :  
"Y 

APPro'rai  C:"cer
for Cons-"ruc" i  on anc CPera: ' :ot l
of  i r ie Cen:enn: al  Coai  l4 ' ine
and Loadout 0Pera: ' !o i ' :  near
Pr ;ce ,  Carbon Coun iY

Dear ,Yr . Gi a sson :

cn May 6,  1 .980 ihe :xecut :ve-secretary  pubi lshed a no-" ice of  ' ln ren i '

-ro a,eprov. your" i i . ; ; ; ; ; - ; ; i ' i  * ' :ne an-c loadou; operai ion- The

30_day publ i .  .oirurt  period exp:red , iune 5, i9E0 and no col i , lxenis

t{ere :^ece'!ved .

: , .  Produci :on sha. i ]  be ] :n : iec :c  96c,0;0 ;o i iS/yea. f  .  ? :^oc;c ; :cn

proposec a touu ; i :  i  i  i ; : :  s ' :a  ' i  requ: re- i  no ; :ce  o :  :n - 'e i ' : '

Der  u iah A i ; ' c . . iu ru- ; :on ie i ; ' ,a ; ;ons,  sec i :on 3 ,  be subn ' ' t ' - "ec

bY i,he ovJne'r/oPe''a;o: '

t :

:
, l

, i
i i
l :

i i
l !

I
i i

l ;
:

i

. l

i i
t l

? A1 
. l  

a i  r  po. i . ]  u. i :on con;ro. l  ;ac. :  i  l ; :  es s hal . l  ;e - . ; . :s."a] ' .  ed ai^,c

operated as Pl^oPosed '

3.  Pr^ inary crus n;  ng ope' f  a; i  on sha' l  i  be enc I  osed uncierground rv ' i rh

sprayi ng (rvarer ar'd v/e-' ' ! ' : tt- l!t l . ' i  ^l::t:::ci 
on i;rateri a' i ente'ri t ig

- rhe  c rusnut -a t i  oa-u i i i i ng- - 'he  c l^usher  v ia 'une ex i i  conveyor '

1.  St ,orage ol . jes snal . l  .be cne: l i  ca. l . ly  sra; .1] . izec 
^ 'o n. ln. i i l l . ize fug. i -" . ,ve

cius-"  e; i ' iss:oi ls '

5 .Conveyorssna ] .1 ]ecove l^ed :on . i l l : i l r : ze fug i t , j veen iss :onS.

6 . . l ' a i l roadcar ]oacou ia :^easra ] i cesprayed .uon . ln in i ze ; .ug : t : ve
C U S * " S .

process anc fug: ; ive
opac: i ,y .7, .  V is - ,b le  em:ss :ons  f rcn  a l ' i  con i ro ] lec

er l ' iss ' ion tot t tu i  sna' i l  noi  exceec'  2Ci i



/ a ; e  t

8. i . iau . l roadsz5.E2n. l . lessec: :on; . . ronn:n .e iopavecCoaiCreek
Road and Z.Sg- i :  'e i  sec t ' :on  f ron i 'S '  6 /50 i 'o  

' ioacour  a ;

Far^nnan s . id ing sha ' l l  be  c l ien : . . i ,y ' i la i i f  i zec i  upon ' in i i :a ' l

ope.rarl0n anG be ,re-tre.t . l  ro rt :  l lqi  y as requ': ' rec ly c"^y

,, .reaiher coni: i ' iOns on aS ieteri l ' lned iecessary 5y - ' 'he Sxecu;:Ve

sefferary r; ' ; ; r lu:r.  :rg' i i iul  cusr,s. speeci on ' fhese sec; ' i0; is

; f  roue i i ra' l ' i  be 
' l j ; ' i i 'ec io 35 ;rph'

9 ,Con:nu 'uer road:Tnt "es f ronPr :cet 'o i ' ' l ines i i 'esna j lbe
chenica. i  iy  srac: l . lzec upon ' . . :n : : la . i  opera; . ion and ie  re- ! :^ea;eG

"'t:ne1v "i 
-..q,': 

i".:r-;:'i3.:;ii.t3::;:i:l; il li":r: =.
cieierrnlnec necesS6"r] D,/ -; i

fug. i i , i  uu cui=i .  
-  

ip le i  o^ 
' t i r : i  

sec; :  on of  roac sha' l ' l  ie
' l i i ' : - , .ecl  to 35 nPh.

: .0 .A : .ecords l ia ] l rekep ' io f .L lesp ' ray ing /s tac - l1 :z inEconeon
s i ,o rage areas ,  

' i oadou l  a "au , - .aA n iu lTcO; rnu ter  : "OadS '  
' '  ' € "

da ies , t i ne , . i ype ,anoun? i *c_ loca- , . i ons ,andceava . : ]ab le
io ihe Execut ' ive Secre;arY'

An ' :n ' i t i a l co rnp ' i i ance :nspec i lo : :w ' i ' l i be : 'equ ' i r "e ! , - i : : - : : : ^ to t ] f y
us vrhen your J|- i i .r i=.i ; ;-. : ;-; ; ip,ut.c ani vou a:"e ope'iai ioi ial '

iJ .ii-':."tiection can be perfot^nec'

.  S:ncere ' lY,

l lRK: j s

cc:  Sou'uheastern 3 ' is t ' r l  c i  l - leal :h )ept '  '

i inle.gion i:: i  (Nor^nan HueY)



u \.}v C iriof ^J;--^ ' . ' : .^t- ; : \^ "NT J ^j  ^-^, iAL'^ ' i^

D ;V;S:ON Oi :N V^:(ON,TI ;NTA; i; :ALT^.:
153 Wesi Noi-..i Te;:p,e, ?.O. f,ox 2500, $'; ;ake Ciiy, Uiai' ' b4l l0

- -  t  a

3 J i - O . + o
) iay :4, :990

t l

ia;r.es o. liason, 
"ri'D" 

f,t'?'ii'
ixec.i,va Jirecior

, in i '533 ' ,61i i

i l

J ^ - ;  - ) . V . \ - \

J . : r : :a rur r  i l i '  i i ?o i l / r  Se tu icaa
i ; : l J i ron . r i {  i c i  r igc i i i l
: i ; i l . i y  j i . ' .? i ( i r  Seru icea
A-.'ci i j i  Cc.'e S it;ancinJ

gad Saongo.ss

Sa;ue l  C.  Qu:g leY
i,les;e r;l ?ro,ec; ;/.aiaEe'f
iolve'i '  ieso;' lces, Inc.
? .C .3ox  iC27
?'r :  ce,  UT e45; I

'  R3:  Sec- . ;en ;  PonCs

iear i ' i 'r". Qi;: El eY:

l {e ; - ,ave revie ' r ied ;he Apr:  i  3,  l99C sec:;en;at ' :on and d: 'a inage
r . r ? ' t n ' i  r l ; n ; n ^  c , , - - . 1 ' ^ ' - : n . l  { ^ , f O : ^ ; a t : O n  f 0 f  i f i e  P ; n n a C l e  M ' i  n e
C U i a u i - U  i  /  r o i r  c r r i u  ) u / / v r  v ' i r y  r r i

oi io'rter , lesou'rces." Tnese ;'JO pc;1CS a'fe io p'fov:Ce fOr ine

r. i i , iof f  f l^on a ;en year 21 
' r ,o ' ; ' r ' : .3;nc; ' l  ra infa ' i ' l  on ihe i i ' i i i ie

i  - '  -  ; .  , , ^ ' -  ^  - :
L r 5 u u ( J c j U  q i E c i .

As a res ;l i  Of O;' l :-er/: elJ, ihe ,3 ; ans for rne Torvef , l,eSOurCeS
7:;rracl  e i l ' i  ne seclnen;a; i  o; l  coi ; ' ro:  por 'c:  a ' ie app'r"0veC a: ic a

c i i s ; ruc ; ;on  le : " : : ;  as  co l i s ; ; :u ;ec  by  ;h :s  le ; ;e : '  i s  re le i ) r
#

a ^ -  , ^ . t  l t A F  r r - F A d .

. : ) u g u  J i  v Y , u s ' g .
- : t ' ^

i .  5L i ; ; - ,a iu t t  l ' ip rap ' ls  p ' lov :c 'ed cn ;ne ou;s ' ice ;oe o;
;1e po;ic c: Ke ;o p'ro:ec! aga:; is i '  e 'rosion by ;-ne s! ' iea; '

2 ,  Th,e  se i lnen;  leve l  ;s  r ,a :n ; i l l "ec  a ;  leas;3 ;ee;
ce low i r ie  cur ie i .

? ' -a  r r ' , a  t ' r ' aAc ' i f c  i o  have  a  ces ' :E r i  capac i t y  o i  I  anc i  C .2  ac re
i i r C  u l ' l u  l J U i i L r J  €
'3^- . i  ̂ ' c  ca/ j . -1g and i  unor f  sr 'o ' lage.  The i :kes are ;o  have a
r c c u  u l  ) E l . l r r r g r  

i : ^  - r ^ - ^  a j  g  i n w i T ^ n : : . l  : n  , rs ^ n  , . . ; - : ;  ^ t  - t f  f e e ;  f V - , : h  a  S ' ;  u r t r  )  r L r i r s  v r  c  r r U i ' i 4 \ , ' i l v c ^ r  u v  t
u r / ; J ' r T r u e l l  V i  i \

Ve: " ; ' i ca - i .  Tne-Ou; ' le i  p ipes  a ; "e  io  i iave  a ; l :nver ied ' :n ' ie i  One

foor be;o!{  ihe uaie 'a level

. l

r l

, !

i .  y '  - - '  : . :  a  n  - ' l  + t  5 t  : - :3 -  -
, 1 u v  a  I  I  u r  i q  I  9 l  E b  e r r r u l  I  Y

- - . ^ : F  - - - . : 1 c
Je ; \ . 5  ; c i  ,  i  5  vu  r , . €€  v

- . , a i  * a  - . a a r r i  - r - l
i lUS v JC .J; -vV i  \ ' rc \ r

^ l - ; ^  ^ \ ^  - - ^ ^ ' F '

) v d w €  V .  r g u s r q '

q ' :  ^ ^ a ' ^ a :  \ /
J r r . V g r e r J '

' i f  ;he C'isc,ia'rge frcn -uhese

c'r s cna'ige 'aequl re;en;s.

, , - A I  I  r ^ - - - . )  : r ^ t  :  r ' - - ^ ' \ l  ^ a . V V ? - t r S

v , A . - , ; ' , 4 '  ; - I ' - v b b v  |  . v r l  v v r  l  r '  | '  b e

r/' ,/
./ :./ - t/ f)./ i ./.

,/ //
/z' .

: a . t t r -  t * ' . L i l - ; t d I

Cal v:  n K. Sus' ,+ee<s
Execu;' i ve Secre;ary

cc :  C : : ,  i ; , s  X  i l : n ' ' , ng
i l i \  Sa l ;  ;aKe
So. ' ; , i eas ;2Cg
So;- 'neas;e 'a i  l l  s ; ' i l  c ;  ; - 'ea; ;n 3eP-"

t  l ' 1  .  . r  . .  : ' .
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I ' r : ' i . l ' ln  i .x i ' i ry (3C) cays fo, low;ng ;he Gate c1:  ' rece-;pr you subi ; : : t  a requesi
r-c ' l  ar ;  ev:ce, : ; :a l ry heal :ng : r ,  accc' lcai ice ! { : ;h ' ' ; ;e.D:cv:s:o; is of  4c cFR
C - ^ . L - ' ^ -  i t !  

' 1 . 2  
C , , ^ h  . ^ ^ ^ . 1 ^ . - ;  - , . c - !  l - -  . - ! ; . ^ . ^ . - , - r - l  J : ^ .

r l ' € \ r v r r J I  i L . a . l \ .  \ ) s ( , a a  I  g \ \ . c : : > g  r r r g J u  i J \ :  G \ . g i  \ : > ) \ : \ .  U V o

t  ^ , -  "  - \' - - - ' '  L .  : , i l i i : a ;s  ( . J ; - ' , { ; I'  I 'uv: ;
Reg; c;ia I . lm:' i-, ' : s;ra:o',^
U . S . inv: :'onneital P'ro'iec';': o'Ji Agency
Reg;on V; l : ,  Sui ;e lC3
1860 L' lncoi n S;iree' l
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\ . , r \ r  r  t r ,  )  |  A ,  c .>  iNVi , IONMENTAL P,ROTECTION AGENCY

. R E G I O N  V i i I

1 8 6 0  L i N C O L N  S T R E E T

D E N V E R ,  C O L O R A D O  5 0 2 9 5

' IC .,L i:,5U

i tef  :  e i -hE

i ; ' r .  Sal i i ;e l  C. t l r , iE ' ley
^ iAC Coa l  Leas ;ng ,  Inc .

^  . A A -

/ .  u .  o O X  - Q / . /
, r  r i  ce,  Utah 6450i

Re: NP;ES No. LiT-0023507

Dear  i4 r .  Qu ig iey :

As  you are  awane,  ihe  , \PD:S per^n i t  p rev ious ;y  i ssued to  you UV E?4
exp i res  b ,y  i t s  o tv i l  ie i ; : i s  on  December  3 i ,  1980.  A i thouEh you have app ' l iea  fo r
pern i r  rener , ra l ,  l ve  w i i i  be  unab le  to  re issue ine  per in i t  by  rna t  c ja ie .
rasaar ' ,an 'F : - , ,  -heae ' :s  an  in te r i ; : l  per ioc i  be l ' r leen  the  exp i ra t ion  da te  con ia lnedU U i l > € \ i r , l C l r u  i . /  r  L
' i n  tne  p i^ev ious  permi t  ano ihe  i ' ime any  renev ta l  pern ' : i  w i l  I  be  issued.
3ecause  you  i tace  a  : i rne  i y  and  su i f i c ;en r  app ' i i ca : ion  f  o r  pe r r i r i i  renewa l ,  un6er
ihe  prov is ' ions  o f  E?A 's  i ' i ay  ,9 ,  i980 ,  Conso l  ,ca tec j  Pe:^ in ' i t .  Regu ia i ' ions
(45  FR 33425,  40  CFR i22 .5)  ,  ihere  i  s  an  au io i t ' i a t i  c  con i ' inua ! ' ion  o f  ihe  pern : ' "
Cur ing  ine  in ie r in  be iween  exp i ra t ion  and  renewa l .  You  shou ld  be  a lva re  lnE i ,
uncer  r ,he  ie r rns  o f  i , n i s  reEu la i ion ,  a l l  o i  i he  requ i re i len ts  an ,J  conG' i ; ' i ons ; ;
yqur  c i . j r ren ' r  pern i ' i i  w i l l  r i ;na ' in  fu l i y  e f rec i i ve  un- , j l  ihe  rene l ta l  per ; i i ; ' : s
: . - - . , ^ )
|  > >  u g u .

6

Any v io l  a i , i  ons  o f  the  permi  i ,  dur i  ng  'uhe j  n ie r im per i  cc  a re  suD"  ecr  :0
en fo rcemen i  ac t ion  by  t i i e  Agency .  Adc i i t i ona i i y ,  a t  i i ' l e  o i sc re i ion  o ; ; ' re
per i : i i  i  i  ssui  ng orf  ic i  a l  ,  yoir  requesi  f  o:  pernl i  i  enelval  can ie cen' ;  ec c; i
i as is  o f  any  fa i lu re  to ' c 'omp iy  dur ing  ihe ' in te r im per ioo .  -The  c jen ia l  v rou l
te rn jna te  i ie  permi t  con i ' inua i ' ion  and sub iec i  you  io  an  en forcenent  acr lon
c ' i scnarEe  w i rhou i ,  a  Permi i .

A ; le l r re  have co ;np ' le ted  an  eva luar ion  o f  the  necessary - i ; i fo rn ia" ' ion ,
inc l , c ,ng  a lp l i ca r io r  ho . r  2C ' lhe re  app i i cab le ,  a  permi t .w i l ' l  be  d ra ; ted  anc j
, ;e - ; . r :  ,  i  p .1a l i sn  no i ;  Ce o ;  ou ;^  ;n ren t  tb  : "e iSS.3  ihO permi 'u -  The c j ra f t  per ; l ; t
' r ; :1 ,  ccn ;a in  e f f l uen l  l , ; i i i a : ions  and  o iher  p rov is ions  re f lec t ing  the  va r ious
rer , ' i  i . r .n ;s  o f  ihe  C I  ean rJa ;e :^  Ac t .  The pub1 i  c  nou ice  and re l  a ies  i  n f  o rna-
; io r - ,  i . ; i  l l  s - ; r i la r i ze  lhe  proposec i  pern i r  anc i  w i l l  a l low ih i r ty  (30)  Cays  f  o r
- . .  i :  j

J u r J l  r L  U v t , i l i r E i l l u )
l t ^ ^  - . , - ' : i  F  ^ . . r a
e i r s  i J t / ! r  .  r  u  v r , , r , , € l . l l  P g f  1 0 0 .



Tne Pe'r"n:i  coi i-ui; i , ia-" ' i  on t
1C C,sK 1,22.5, ' / ' i i  i  I  -uerini naie

-? -

pr^ov: ded unce:^ rne ierfis of
upon ' lssuance of  ine renel 'Jal

3  v .  ) . v .
p E i  l l i  I  r r  o

55E(c)  and

f iv is ion

cc :  U;ah  DePi .

iPA, Ut,ah

of  hea l  th

State Eng' ineer
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EAJ-A

i t ;c . l ' i i  chael Gl asson
Geo ' loE;  s t
To l ' :e r - ,1esources ,  inc .
Pcs ;  0 ; ; : ce  Sox  ;027
?r ice ,  U ' rah  645Ci

iear i1 ' r .  G' iasson:

Th' is of f  ice has rece' iveci  Youl^
of -,he proposec Pi i lnacl e ,{i ne nea:^

I ;  you have anY quesi ions,  P lease
(3C3) A37-3763.

incl osi;res

: N V i R O N M = N T A L  P R O T E C T i O N  A G E N C Y

e€Gio l i  v l i l

i 660  LTNCOLN STeaET

DEnvae. coi-oeAoo .40295

3ecause of ihe i^eceni, coul'-' oec'is'ion in i,ne c3:q 9f AlabaT? rg{=.-*-yL

!gg j f€- - .  Cr i t le  (0 .  C._  I l rcu i t  78- i005 anc cor lsc l ' i c ja ied cases) ,  L /A:mpre-

i : ien ieo a pa i i ru j= t iuy i i  i t , t  iegul i t ' iont .  (Feb ' ' :a :^y  5,  1 .999 ' ,FeCe' ra j  Regis ier '
q5 rt i -z8cbi.  :r  i is i , t-or tnts iray, we have derer^n' ined ihat v:: l - l l :1t:?:^
; i . i , le  does not  neec i  pso a i r  quai i iy  pern; ; .  ' i le  be l ieve your  proposed-n]ne ls

no.; i , io!{  suojec-u to the pSD regi i ' iai ibns because oi 
"he 

nelv dei ini i ' ion of a

najor  source and -uhe accoi .npanying . * l ius ion of  fug i i lve.en ' iss ions ( inc ' lud ing

,:rgir ;r .- i r i t ;  ut 
- innJunce'ci  

i i  t ie-p.oposed ?SO 'r lEu' lat, ions of September 5,

i919 (14 FR, s.924).

Feb ' ruary  i3 ,  :98C,  PSD emiss ion inveniory
Pl ' ' i ce ,  U iah .

coniac'u Davic j  joseph of  ny stat f  at

i ieve ' r :he1ess. ,  you a ' le  acv;s9: ;ha;  ihe- iec ' is ' ion in  A labana Pol ter

nave f i i r iher  s ign i i ican;  - i i ipu. , i . in  I? , r 's  PSJ ' r 'egulat ion i ln ' f f i f f
pJrmi i  ac i :ons Ia i<en r i ; ic je i^  ex ' is ; : ' lg  reE" i la i io ; ls '

i r  js our inreni to vlor i< 'y| i  ih Osyi and the S;ate io incorporate i1 tn1l i

programs 
"u. r r r . r - to  

cont ' , "0 ;  par ; icu la ' le  emiss ' ions a i  n ' ines.  i  have forwardec

copies of  your  emiss ion ' inveniory  t ,o  the Denver  0Sl i  o f i " ice and ihe Uiah Bureau

oi  A. i r  Quai i iy .  i -nuu.  a lso inc i . . i4ed a copy of  -uhe Region VI i I  gu1c je ' l ine

dcc i ;neni  on a ' i t  qu. i : tV: "ev iew ct - iur face h in ' ing oper i ! i9ns '  Th ' is  docur i len i

rvas . ihe basis for our deiermina', ions as io wha'u-consi i iutes acceptable contro' l

i i reasUf  eS.

r.J'i i I
g\- t,

A: ; :  a ;C ; . i zarcouSV :

iohnson,  0Sl l ,  w i - "h  enc ' losu ' .es
; i ;Jf  ; ia, u'" lh 3.; :^ea; o; Al ' r  Qual; iy,  : t ' ' ;h enclosu:^es

Div ' is ion



Y T* : - - - ]  Qr - r -ac  l r , . r ^ . r r - t * . - -1 -  c . ' l ' l .e  7n f .o - in -
V r r ru rv \ - r  r , lu r * r -wS )J€ l i c^ i  L^ r '€^ rL  V i  u i i !  r i IL \ ' r  r \ J r '

A U R A A U  O F  L A N D  M A N A G = M E N T
\ r ^  -  : ^  n . :  -  r  h ;  . ^ -
l ' , U q ,  ! r ; ) v a , e u

?.  0 .  3ox 97C
,Ycab, Urai e+532

Ir cj \/
) ' ,  ) \I ' d

o;:' i i

C:R; :  r - i : ]  MA: : - -  R : ; i . jR \ ' l ,€G:  PT ' {EQU=STED
^ - . r i . i  s :  ^ - - :  n r  \ r , , 1  .  6 0  i l 4 1\ . c { ' u l  I  i \ . q v l v l r  r t \

a F ^ t a ? ^ r l

iJ ;  Ui  J iv , \

?ol'rer Resdurces IncorPora'iei :
P .  C.  3ox i027 :
?'r-i ce , Uiah 84501 :

R'i Eh'"-o f-l^JaY U-45955

Ri q:t i-o f- l ' lat l  Gian"ed

Deta' i ' is of Gran!

Ser ia l  nur . ier  o f  Erani :

Nane of Grar,tee:

u-45955

Toner Resources IncorPorated
P.  C.  3ox lC27
P ri ce , U-uah 84501

,1,' i  gn;-oi-tJaY 
' ioca;i 

on ri laP
Toie:" Resources IncorPoraied
access ncad.

Jui ie  
'13,  1980

50 feer,

i a r  ea  n , ,e - . i  nn  r :Se and na i  n ' "enanCel - V i l > \ ,  1 s \ . v l v r l t  u '

oi-  access road.

Sec t ion  50 j  (a ) (6 )  o r  ihe  Federa l
;crG Po',icY anci l ' ' lanagenen: Acl o;

T;ta, isc- i tut.  ?776; 13 usc 175' i)  '

j ; ;ec ; :ve  ihe  c ia i ,e  o f  i ; i i s  cec ;s ' :on

3C yea'r^s fro;l ihe cjai 'e of ihis cec:s' 'on

Map snoiv ' inE :ne locai ' ;on
anc c ' r i i ,ensions of  Eran-u

'Yap ,desi gnat' ions:

F - ! ^  i . , ' 1 ^ 1 .
i J q u e  I  I  i t r u .

Ri ght-of-waY wi cil,h:

Pe'r^; i i i red use:

i . , j ; ^ . ^ . : ? r / .
/ 1 \ r u i r v l  I  e J .

r r ;ec t i  Ve  ja ;e :

- ^ . ^ - J  r : l i a .  
- , : { . a .

. C i r r r r i l q g l v r r  r . r s b E '

\ C -



Serial nuilf,er E'fani:
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)ia.es ^-re :a;;; ie;; o: ' ;e ^;l 'e;;o;

6, . rRE,Aw OF LANi  MANAGAl i taN i

U;Ai. STAT: C:i .C:
,n ive l^s l -uY Ci  u f ,  3 ' ' '  i c 'ng- i35 

E. t "  Scu:n  Te;P l : . - . ,
Sa' , ;  ;ake C;-uY'  U:a;  i ' r '  i  i

I

.1 . .CG

NCV 2 0 :973

zi00
= " 1
,  t  -  r q  . ^

t  - J O / J Y
/ "  a  r A \

q v.-Yre 7

A - ^ - c - A \ t

r J i V r i r V r \

3, :  c l - r -o i - l iaY 3.ar : :c

i ^ - - . : : -  ^ . i  l - : n :j e ; o . ; . >  u ;  u ' q ' r e

U;ah 3€'739

AI4CA Coa;  -eas inE,  Inc.
?osr, Cfr ice 3ox 

'1C27

?'r:ce, U;an 845C]

I  ^  ^ -  - i  r . r
i v u t l l ,  l v r r

^  3  v , 2 - ^ t -
V r  y r  9 l . e

l ie l  :  ;  :  Rescu,^ce Cons u' i  ianis
Te lepnone l - ' .ne  SurveY S 'N '
AY;CA Coa I -eas'i i iE, i l lc.
,Yarcrl 3l , 

. i978

r  r  a r ? i i
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u. s. c.  . i76] 
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' ; i0v  20,  1978

Ncv i3,  ^CCg
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/ 1 l r r v  I  |  |  v .
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NCV 2 0 :97a

f  f d - h  ^ ? a l a

v u G r r  j O l + ' ,

A \ / ^ i  ^ ^ ^ ' ' i  |  ^ - a - ' n r  l a s
i t r ' r V A  U U G  i  i - € G )  r  i t $  I  r l l \ , o

Posr  Cr f :ce 3ox iC27
Pri ce, li;ah t4501

A & i.i Su'rvey:ng
Por,;e:"] i ne Si;l 'vey S 'l i. U-3574 i
l \ r ^ n  ^ ^ ^ ' !  I  ^ ^ - ;A , I L A  r . O d l  - e a s l n g '  i n c .
l - a  c :  l f  - C 7 O
T 1 u s u J v  , J t  . J t v

16 KV itec; 'r lc ?ower Transi-* ' ission
Li ne 

'lCC :'ee; i n w'id;h

t t  ^ a a f , a

v - J O  / 9  i
/ r r  n a a \

\ u-v54, /

i l  - :  - :

Se' l ' ,a l  nu; ler  of

{ r - - . ^  ^ i  F . ^ -
i r C i r r d  V  r  9 i  o l r  v € E .

Y,ap shoti ' i l ig ine
- - ' - a * a - i a - e

C r i r U  t r  I  r r l e l  i )  |  \ J r  r J

I  ^  ^ -  - - ' ^ -
r \ / \ - q v r l J i a

s 3  - ' a ' - r '
w r  b i  9 r r e

r r ^  ^  -  ^ -  !  r -
r ' r q /  L i € 5  |  V l r o  \ ,  |  9 r l J .

L / O L C  I  t  t € 9 .

Pernii ied i.se bY gran:ee:

i . , : - r , . - ' - r ,  i ^ . ^  a  A ) f -
n L v i r v a  I  Y J l  r v l  > r  s . r e '

1 . - a  r . - ' F t s : i - .
J O v g  \ , l  b l  s r r u '

?x7;rai',cr, da;e o; Eran'":

i 1 d i r  v 0  r

T'i t le V of rhe iedera' l  Lanc Pol icy anci
l lanaqe;en; Ac-. o; Ociobel 2t, ,  ' ,976 (90
s;at l  ?775;43 u.s.c.  1761)

'tl'l,el, 
Tayai , e ;y E raniee :

- a )  ^ ^ . - i ; , j a r c
, e f i i , S  A ; - ' G  C \ i l , L r  v t r l i r )

fo i  
' ,  
owl l iE PaEes.

a : ^ ^  A ^  , ^ ^ - : _ i
)  i V U . v v  i  € , r v G  t

- . ^ - ; - :  - . . ^ . . . ^ -
i \ € i . v 6 r  C r , . , v e r r e
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. l978

, 2008

, i ^ - a - ; r
u C , J v )  r  I
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i .Oa i /e  v  t ' i €  t ,€ i  r r r  I  r rsv

- ^ -  i ^ - - h  ^ .  : h C
) t r  v  I  V l  | ' . .  \ , l l  9 l l L

i,lcy 3 0

t{0v i I

1 - ^ , , a - .

/ 1 | r l v v l r u .

-.'t.:xi.i.,h
t"'Jsij

/226 -r9:it

^ 3  - a - .  F 6 > ? -  : , ^ a
9 r  g r l g  b r  b l l I  e r  u

;SC 23OO-i  (Yarch ' .976)
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: 'A f  5-^1 ^1t
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^ . r , - \  '
i 2 t J l ' \ E ' A v  V i  L A ' \ J  r v r A r \ A \ J g r v r g i l  I

l{oar 3-isr,ri cr
? .  C.  3ox 97C

iYcai, l i ia;i 94532

To:ve r ;leso i.irces I ricorporated
' / .  

U .  D C X  t t t l /

P il l  ce, Uran 81501

gtP i L i9g0

,Ri ghi-o f-l jay U-45955

r . - / - -  - - - , , : a a  L -  ^  1 ^ ^ - - . ; ^ ^

I ' i G J  ) r r v t J r i r L ;  q , r C  i \ . / L q v r U i i
' - ;  - : - - . , - : ^ ^ .
s . i r G  C ' i , C i r 5 t i J ; S  0 f  g : a n ;

Ser ia t  nu i l cer  o f  g ran i :

\ t - - ^  - i  A . - - a r ^ - .

l \ O i l r €  U  r  U l  q l l  e C E : .

V - -  ; ^ - : ^ .  - 1 . . ' a - - .
i ' , G J  l s c )  i  5 ; i q u  t U I l )  r

R': ght-of-rvay area:

U C . u g  I  i  r g \ . .

Perni ' l i -uoG us€i

, 1  , : l  ^ . ^ . :  - r r .
n u  v r t v l  |  t , J  .

i t  r C v u r V g  J G e g .

-^ --- :  ,  -  - |  -
, e lT;; f, q 

"1!;", 
..ic. ,e I

i j-45955

Tower Resoiirces incorporaiec
P.  0 .  3ox 

. i027

P:^ice, Uiah E150'l

o . : ^ ; -  ^ 4  l . l - . ,  1 a ^ r r
i 1  I  g l i l " - U  i  - f i ( i J  I U U q U  t U l l  r r r o p

Towe'r Resources Incorpol"aieci
Ma;er ia l  S'r ,orage Si ie

I C acl"es

June  i3 ,  
. l 980

Materi al SioraEe

Sect i  on  5Cj  (a )  (7 )  o f  ihe  Feae: .a l
i -anc Pol  i  cy and .Yanagenen: Ac; of

t  ^ ^  ^' , 9 1 o ,  ( 9 v  ) i e . C .  1 / i o " r j  v ) t ,  ' i o i ) .

_ _ _ _ - ^ ^ _ . : . , ^  _ ^ ^  ; - _ ^  ^ _ -  _ L j a  . . , : ^ - . i - - . - . ^

L , , C L s r V C  w i r C  \ r C r v €  v r  v i l . )  \ . r € v r J , t v r t

- ' . . . ^ -  - h ^ .  ^ . - 1  a 3  - ^ - ' .  , . 1 1 - . ' . - - ' - 6
i v  J e o i ' 5  r i ' v r , r  v i i €  u g e g  v r  g i r t )  s C \ , t ) r e i r

V,VA|tilfJ,i'st';

D:CISIO), i



. l n
a - L d A  \  - a  i . o e

ls,l r ei uty\* \.,, L(^ s\r\,

i .a *  a . -  a . -
i r r u l r  r V l

Ili IEPLY ri?ia ?0

LUvU
, ,  .  - ^ ? -

u-+)voc
l t t  - , \ ' l  \

i  v - O t /  i  /

' l  
- -^-1--^  o-1-  ^ . ' !1- -h. -

- / { ' J 6 ^  ! ^ ^ ^ \ , . . L  \ - / r  L r r r v

3UR3AU O i  
' .AN f ,  MANAGSM; } i i

\ r ^ - i  i . ; . a ' ^ " ^ -
, ' r r J c r , /  r ' l ' ) v l  r v v

P:"',ce 3-,ver Resou; ce Area
?. C. l la';;e' l A3

Pr: ce, U;an 3.+-5C ;

Augus; 27, 19E0

io',.ler Resou'lces Iicorpora'l 'ec
/  .  0 .  30x t027
Price, Ulan a45C1

Dea'l irr. Gl as son :

, ;Jc havc n:ace :r . ic neccssary cha:iges_-ln youi ' r igni-cf- i{a.y ( l . ' ; -c;90;) '

au!hor-,zinE you to consEiuc; a;-; f i :ce, shop i ' r^ wal ehouse on i 'he si ie

shourci the need irise. r.re ,se.re .i].-t6 ;akb ;he acjus"r,nen'u vliihoui'

any acdit:o;lal ':; iornat'ion i.-oi ycu s:nce ;he r:Eh'"-'rf-way haci :io'r'

been iss'ued.

I i -  you have any quesl ions,  p lease fee i  f ree ;o  ca l l '

S:nce'reiY You' is '

/1 r,
--!./ I lA,
,l !i;^.rZ - :J.!:7,fuY

i l
Leon i. 3e 'lgg';^;n

Area la:lager

I



- : .  i .  ; - ' .  - . ' . . . . . ' . . .  v .  - i * s r ' , . 1 , r , . ,  r , 1 , , : . I  t j ' i L r  r - , J i . i r , ,  / \ i i , l t t ; , l L i l a l i O n

' O rc;l: lif .;7
:.,,;;,ve," C a,or a:i:l -'0225

Coal M; ne Safeiy & i iea] th
D is i r i c i  9

Decenbei r  24,  i980

i i i^ .  Samuel  C.  Qui  g l  eY
i . lesiern Proiecr ManaEer
Tolver Resoiirces , Inc.
P.0 .  Box 1027
Pri ce, iJT 81501

Re: Roof Cont,rol  Pl an
Pi nnaci e ll ' i ne
I .  D.  l io .  42-Ai .474

Jear i ' l r .  Qui g' ley:

The roof  con ' r ro l  p lan cons is ' i ' i r ig  o i  1B pages,  rece ' ived at

rh is  or i ice on Deceincer  22,  i980,  has been rev iewed and is

approved. Thi s i  s a rni  ni  mum roof con'r,rol  pi  an anci wi 1 i

supercede a ' l ' l  p rev ious ' ly  approved p l  ans '  supp ' lemenis  and

addendums, As required' by 30 CF,q,,  75.200, 'uhe p' lan must be

reviewed by MSi-lA every six nont,irs.

S i nc era'iy ,



t

v .  V r  . / W . J e .  t . . . \ i . . .  V r

^  '  a ^ ^

v U  , y  Y ,  i y o u

^  ^  . - ' ^ ' l

Sa; ;e ,  ; .  q i rE :eY
r ' r G .  r G ! C ;

. ol. le'r Resources , inc.
/ , t  , iOX -vL l

Pr;ce l iT 8450i

b s - v a

/ J ;ox 2c'ro7
n a  ^ t ^ r  ^  a i 1 ^ t a

b ' l € l  t v g l  '  \ J V , U r  6 v v  g v c ' w

^ - ^ ' t  1 / - ' ^ -  Q - J - , i 1 1  1  r - J
w O C '  i  t t '  r  i i €  i C t  i  C  w J  r i t  t \ r

i . :  a - : . ^ - ' ^ J -
. . / l J e . . - .  Y

_ - - ' a  r . f r

J C C r a  t ' t r .  q u . 9 l E J .

Re : P'in:lac-.e l; l-.ne
i .D .  No.  12-0 i474
Ve:",:-. ' la:;on Sys'i 'en anc l lelhane

ar.c Dus; Con;:  o ' i  P ' lan'

appf 0vec, p' ians
l l r t l l b i  s .

- . - . . :  -  ^ ^ . r ,  i j  ' h j  -
a l c  a  C 9 ? Y  U i  v i l )

l ; - .e ver, ; l lar- ,on sysiem drr6 l l io iodne a; ' id ous; con;roj  p ian daieci  ' lune 26'

ig3c, fo.l ine s.;bjec; ; j. ine nas 5ee;., i approvec :; i accol ca;' lce trit; ' i  sec-u'ioli

75 .316 ,  3C C;n  75 .  T i le : l l an  i s  su r ;e i t  l o  rev is io l i  a i  any  t ; i ne  anc  She l l

ie r^evtel .Jed Dy tne ope' '^atoi^ ai i ;  Y,S; i  ar  
- ;easi  once eve:y srx "- 'oni1s'  3e-

fo re  a r ly  c ia iEe;  ; r i ' nace  - , i ' i  - ' he  approvec  ven i l la r :on  sys ien ,  lhey  sha ' ' l

;e sJi ; ,1 ic;ec ro aic i -app' ,^ovec f ,y ) 'S: 'A pr 'o ' i  ;o ' ;p 'e;ei l ra; ' lo l ' i "

' ' ^ J  ^  - 1 - n

r i r r )  i J l G l i
q t

/ i c i t r  ) r t o t  t

suoerseces anJ/ ,o' fevl cus ly
be r,ace avai lab' ie -,0 ; ; le

S; nce'relY YoLlrs ,

ir.c-. osi;'re



i r,, ;, C 5 * ; e i 7 c-. i, C i, 3o, i,', AC ;-,-,, i" S i io i' O i'l

P C ilox 25367
J l j r  t Y V r ,  V V I \ J r  a v v  v w c L s

\ :  - : - t /

^  n  ^ ^ A

J u n e  . ) u l  , Y 6 v

Sa; ;e ,  C .  Q" ig ,ey
iies-"e ir '  Pi^o; ecr l lai ' lager
io iver Resources, I i lco ' rPora;ec
P.  0 .  3ox  " i  C27- ) . - . :  ^ -  : ^ .  i45o j
r - i ' r t - € r  v U q r l  I

R,e: Pi nr^.acl e )i ' i ; ie
I .  l .  No .  42-0 ' ,171
1 ^ a - -  t n n ' : ' ' ^ A ' :  J ' i  : n
; \ \ r v l  v v l r u .  v .  I  l u r l

)ea'r )ir t . l u r $ r C . 1 t .

Tne roo i  co1 ; ' ro l  p la r i  fo r  ;he  S* r jec i  r " ; i " le ,  Ca;ec  J ; ; le  24 '  lg tQ '  ias  leen

l^ev iev iec  anc  :s  approved.  Tn :s  p ' lan  supe l  cedes  a- ,  ;  p ' rev ious ly  approvec i

. , . - - . r i  1 - 5 n r a  . - , r  = ; ^ o r r , . T S .  A s  . l e q u i , f e c  O y  3 C  C i R ,  7 5 . 2 0 0 ,  i , h e  p l a n
p  I  c l ' i S  r  5 U / /  r  C . . , C i i  t , )  4 i r r i  q \ r \ r s '  i t r q l

fr. , Is; 5e iev;e'/ /ec 5y XSfiA eve/:y s:x ;ol l ; i 's '
\ -

S; r ,cerely,

'
f:.t 5r- iliv2 f . av j ^ ^

\ - U C i ,  , " ; i i c :

/ . J e l  r w 9  r '
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\ " - "

\ ) , - .  J  u -  i  r ^

r'.,lr I S,,'.::;'.' l,i, tr ;.f,r'.- ̂  .-.
r v r . l . r . . r ;  / . i s s  I  b i r ; . ,

f.O. 3or: 2516'1. J':C

Je;vci, Co,o;ac.; i.i:i3li

C,ttr -;'.,-;J ^'.
l. i,v.,,,: : Sl'::. /.;i CN

5; . ' ; ; ; ,L .oc i i sS l

7.rv Si;;ns

; . . : . \ l ;  r i  v w l r r  \ / \ , . V . 4 t  v

-s1..;lt%
a  i , . ,  ' t .

Coal l , ' l :ne ; lea;tn a: is Safery
i :s ; ' l  c ;  9

Se- , ; . : : . ' ,p :  2  .  - ' , t7er u d v l r r u b r  b - t

) a ; J e ,  U .  q U ' l $ i e j
' . ' = . ; , ? 2 f

'  , r  ^  n  a ^ - :  I
, r . , / . . v . A .  L C a ;  - e a S - , , 1 9 '  . i C .
?C icx ,327
P'l', ce , U';an '9450i

- . - . : . r  V ' a  l  : - '  : "  s r r  .
! / g g , a  r ' r i  o  V \ r r 5 r g J .

Re:  ? :nnac le  l f ine
i .3 .  No.  12-0 i174
hok'ing P'ronib'i i , ' io;i Plan

^ . :  + i ^ ^  C - ^ ' z i . ^ -  ) , ^ ^ ' ^ - : ' ^ . : : . : ^ .  ) l : -  € n n
V r  t r r \ - -  J t i t \ / r \ . . | b  a a \ , i . r U l L l \ , , r r  . . q l l  r v r

i - € V  ;  C W g u  ,  v i '  u v r , r ; J  r  r G i r \ . €  U i  I  e i r  J g r v e . | J r l

^  ^ r . . ^  ^ , , _  ^  j ^ ^  . . - . ^ ^ - '  - !
q L ( i i U ' " {  r  C t e ! €  I  c : r - E  ' , J  e

i , le  su iJec l  ; - , r ,e .  I ;  r ,as cee;

75. ' .74?,3Ca : a  1 ;  = ^ l  4 q ' ^ ^ ' a - - r , : . - ' 4 ^ 1 1 4 r
\ l i ^ . / J r  q . r . r s  r )  i r € i € w ; /  q / / r v Y g e .

\ . :  ^ a a , '  5  \ /
v t r r v g r  v r J

- .  a  ' a c  " ^ a
b . r v l v J s a  9



J E : t a .  r r . l s . r l r r  v ,  b s W \ . , l

1 l - a  F -  r  = \ - - a t ^

i . /v\,.-tr rUN rL\J rrtri.\-^\\:

;;:i'v:il, : RA;.\- ;lic CE.\*?;R

Augusi  1 ,9,  *9E0

S . C. Qu--g-ey
\ ' ^ -  ^  -  ^ +
. 6 ^ . e 6 ( ; !

1 - ^ - - - - r ^ -
- \ . r W { 3 !  . \ g D U U r u E 9 r  4 ^ a U .

P.0 .  t sox .027
?r:.ce, n: E450L

iear 13. Qui.gLey:

, . , r , ,  i , u  : q ,  U , ) /  i i i  U  i i E s r  t i ' r  t \ w , , - , r ,  r r o r r  o r r O i - t

P C tsox 25367
Denver. Coioraoo A0225

i  
' ^

- r l ; ; :  1 / -wL1 l4  ia i iAaCie

Li.\ rri5.t9.tV sr\U

Your tra:.aiag plan s'.ibnij-ited u::der ;he requi-rdneiis of CF.3, Tj.;Le 30,
?ar;  48 is approved as or- tne q,aie, of  ; l : rs ie; ier.

Aay ?ro:ose,: revisj.ons o; changes io you'r ap^lrovec pLan nusi be sub-
;:-:;eo io lhe nj.aerts lepreseaiaiive aac approved by ihe Traini.ng Ceater
U r I I E ! .

laciuCec is an i ; . i i ral  suppl-y o; t ; ie 50C0-23 forn on which Erainiag i i .us;
f ,e recorcec. A copy of ih is record ;ausi  be given uhe empioyee ai  tne
co; ,? ie i io i i  o i  ; i i e  : ra in ing  rece ivec  ( i .e .  Nerv  M;ner  i ra in : -ng ,  R.e i reshe:
lra-r^ i ; ig,  etc.)  The ocher coi)y niusi  be -retal- . ' led ac Ehe nane si ;e.  A
eopy of the 5CO0-23 shoulo no; be sent ;o th:,s or ari/ otn€r y.S;:.A or-fj.ce.
r- :- : -rrr^--r  c^n,1-23 fOrns nay be ob;aiaeO froa this Off ice as aeeOes.d s g i g r v . l q f  J V V V

?Lease ,io g! record ?art, 4E ;:ai;:.ag on ;he 5000-1. foras.
a

S:,ace're.;,y ) ... /
/,' ' i/

/( .--'/c -t
Walier 

-R..  
Scr-.e ' i

Ci:"ef , Denver Traiaiag Ceaier

cc: Represeaiar,ive of ]{iners



i ; , . . , ,  ;  ; l - , ,  ; .  . ' , , ,  l r , , - , l c - , ,  r ,  i  A C i l ; ' l ; S i i a , , O n

P O Jcx  253 ;7
. . : , ' a : ' - '

- . ' - - i , i  ) , i ,  r u  - ! .  ! '  ! i  \  \ . - 3 . i

Ccal M' ine SafeiY ai lC i ' iea' l in
Di s;'r'i ci, 9

( ' *

l lovg;oer 5, 1.980

iho;as R. l lay
Safety Direc;cr
Toler Resources, lnc.
P0 3ox i027
Pr ice ,  UT B45C

Re : P'i i lnac le M'l ne
I . ! .  No .  42-A i471
Firef ' lEht ing & Evacuat ion P' ian

Dear Mr. ir;ay:

The r i re f iEn i , jng  anc i  evacua l io t ]  p lan  fo ' r - rhe-sub iec ;  n ine  has  been approved

in  accord .n . .  u i i tn  Sec i ion  75 . i ib1-23 '  3C CFR 75.  Tne p lan  is  sub iec"  * "o

rev.ievr anc poss.ib' le revisio;r ar any ri i: le-i i ic dil! changes proposeci io ihe :.. ! ' ,r 'oei44fse'

pi..-i i .,. i l  !e approved by I{SHA pri or i,o -,npi enen'uaii on.

S incere iy  Yor , i : "s ,

r : ,  '  . i : ! j
i ; ',,t 

./', lr...r-il!l'-,.,''--t\\rr /'/ ' 'i ' 
r

(, inr, ' ,,. 3al;on '/?{\
, t - - ' - - . ^ . :  ̂ :  Y :  ^ = . . ? f

y ! , / r > i , l  i \ , e  r r g i l s S e '

Er,cl  osure

z.'ffi;. t  \ i  \ " \

rt -t 
'i!i
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Saiety

Sep;enrer 6,  i978

. ' l 'a. Sa;l.re , C. Qr;: g i  eY
A  \ /  ^  n

, - . t ' , w A  w v i r  - € C ^ ) r i t ! 1  i l t u r

/ . U .  5 O X  t J l l

? ' r i  ce ,  U;ah  E4a0 i

;1e: Pi  nr lacl  e i4: ; le
I . J .  i 42 -A i174
lr,elEer.cy I'iec i cal

iea:r l i ir. Q,.r: g; ey:

= ^ ^  i  ^ - : ^ . . F - - - - i : ^ , . ^  -  ' - - 1 - i ' - - a ^  : ^
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SEDIMENTATiON AND DRAINAGE CONTROL PLAN
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PLAN FOR CONSTRUCTION AND },TAINTENANCE

OF SEDIMENTATION PONDS

General DescriPtlon

The Andalex Deadnan Canyon Project will be comprised of three

mines l-ocated closely together in Deadman Canyou. The Pinnacle

lline and Apex Mines are presently ln operation mining the Gl.Lson

and Lower Sunnyside Seans. The other mine will be the Aberdeen

Mine in the A Seam. Surfaee runoff from the Pinnacle Mine and

Apex Mine is eontrol-led by Ponds A, B and C. Engineering design

for these ponds have been presented to the Divisl.on of Oil' Gas

and Mining on 4-3-80 and 8-21-81. Surface runoff from the Aberdeen

Mine will be control-led by Ponil E. Designs for these ponds are

shown on Pl-ates 10, 11, 12 and 13 incl-uded herein.

The Mines are located in the Right Fork of Deadman Canyon.

This is an ephemeral drainage f1-owing onl-y fron direct runoff

and eventual1y reaches the Price River some 12 miles to the south.

The najor drainages in the minesite area wi l l  be routed under the

si te through large culverts.  The projected minesite wi l l  have a

disturbed area of approximateLy 24.25 acres. In order to minimize

addlt ional sedlment loading to the main drainage, l t  ls proposed

to col lect the runoff  f rom this disturbed area and pass i t  into

4 separate sediruentat ion ponds. Berms wi l l  be placed on the lower

edge of al l  d isturbed areas to prevent runoff  f ron reaching natural

drainages before i t ,  has passed through the sedinentat ion pond.s.
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Sedlmentation Poud SpecLf lcatLong

Locatlon

The proposed ponds ale to be l-ocated superlmposed oyer the main

drainage of the Rlght Fork of Deadmaa Caayon. The main canyon

drainage w-i1,1 be routed through a 42" culvert located under the

ponds. The sltes are located downsLope of the disturbed areas to

sinpl-ify collectLon of runoff water. .(See attached maps)

Design

The proposed ponds are deslgned to fuJ-l-y contain the expeeted ruu- 
./

off and sediment load from a'10 year - 24 hour precipitation event'

in thLs area. The design has beea certified by a registered Pro-

fessional engineer.

Construction

t
fut1 io

t l ,  ,7

&.

The construction of the ponds wllL be as Per the specifi 'cations set

forth in the Construction Specifications sheet attached to this plan.

Capacitv

Each pond is designed to contain the runoff and sediment load from

a J"0 year - 24 hour precipitatlon event in the area of drainage. In

addition, each pond has an overflow capacity in excess of that re- ,/

quired for a- 25 year - 6 hour event.

Safety Precaut ions

The ponds will be built as per specifications and under supervision

of a qual- i f ied, registered professional engineer.  The structures 
. /

wlll be regularly lnspectecl by a licensed individual as requited bl 
,

1aw. Ponds will be cleaned *ggmininum when sediment reaches ZO7. o{

volume. l' leasuring devices will be installed in the ponds to show when

the ponds have fil led w{th sediuent to the clean-out level.

'''4fu
tf1"

' /  , ,
,11

)
L{t

7

,i |, .,P,- , in ^{}{ ;  -t /  u "  , i .
tt\s . ?

L 7 "  ,  
- ) :

t . o L t o * u

, L '
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Monltoring-

I{ater monitoring statlons

ponds. Sample parameters

tLon of the MDES pe:cml-t.

4aLntenance

The ponds shalL

The fol-Lowing sheets reflect the

of each seParate pond. Attached

as wel l  as watershed areas.

w111 be estabLl-shed at the outLet of the

and frequencles shall be as per specLfica-

be lnspected after each storm and the sediment clean- t t ; j
" , 4  ,

i , 4
nlj !

. i "  4

{t''.uf
ed as necessary. In no event shall sediment be allowed to build

beyond 2OZ of poad capacLty. Sediment removed shall be dlsposed, of /

at the Carbon County sanl-tary landflll.

Seeding

An approved seed mix will be applied to all feasibl-e disturbed areas

in an effort to mininize erosion and sediment loading to the ponds.

The proper seed mixture for this area has beeu obtained through the

local- BLM.

Culverts

A1I culverts are shown on the attached maps. Cal-culations for siz-

ing are also included. It shoul-d be noted that a1l- cul-vert sizes

were arrived at and approved througtr consultation with the DOGI{

hydrologlc engineer.

Calculat ions

eaLculations for sizing and details

maps show pond loeations and volumes

3'?1,13:.Il

4d]*
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Constructlon Speclf lcatlons

for Sedimentation Ponds

1. AlL constructi-on of sedimentation ponds w111 be perforned under

the directlon of 'a qualifled registered professlonal eaglneer.

2. Dans shall- be constructed with prinary overfJ-ows 3 ft. from the

top, and emergency overflows 2 ft. from the top.

3. The areas of pond construction shall be examined for topsoll'

and if present in renovable quantities such soil shall- be

removed separateJ-y and stored ln an approved topsoil storage

locatloa.

4. trn areas where fil l is to be placed, natural ground shall be

removed for at least 12rt bel-ow the base of the structure.

5. Native materials wLJ-l be used where practieal. F.ill w111 be

placed in lifts not to exceed 15" and compacted prior to

placement of next lift. Compaction of all fi l l materials

sha l l  be  a t  leas t  952.

6. Rip-rap wi l l  be placed at al l  in lets and outLets to prevent

scouring. Rip-rap will consist of substantial (non-slaking)

rock mater ial  of  6" or greater sLze.

7. Each pond shall be fitted with an inverted inlet to the primary

overf low; to prevent the passage of oi l  into the discharge. 
I '

./'
8.  Slopes of the dams shaLl-  not be steeper than 2.0:1, inside andy'

outside, with a total  of  the inslope and outslope not less Ehan

5 :  L .

9. Tops and external s lope'of the dams shal1 be planted with an

approved seed mix to prevent erosion and promote stabi l i ty.

Cornpact ion of the slopes shal l  be at Least 957.

10 .  Top w id th  o f  dams sha l l  be  no t  less  than (H +  35) /5 .



1 .

2 .

3 .

4 .

Pond C

Use 1.82't fot L0 year - 24 hour eveDt

Disturbed Watershed - 10.50 acres

_'----=-----\
Runoff  Curve No. ' {CN - 1 \- ' " --=-...-=-/

Area Runoff = Q (in.) = (p-O. Zr2t(*r0.85); l t trere:

S= (1 ,000 / cN) -10

P  -  1 .82 r '

Q  ( i n . )  =  [1 .82 -0 .2 (1 .11 )  12 l t t . 82+0 .8 (1 .11 ) l  =

2 .553
f f i  

-  '94 ln'  = 0'0785 ft '

Volume = 10.50 acres x 0.0785 f t .  = 0.824 acre-f t .

5. Sediment Storage VoLume

10.50 acres  x  0 .1  acre- f t .  lac re  =  l - .05  acre- f t .  - ' {

6.  Direct Precipi tat ion into Pond

Area of Ponds = .39 acres 
./

. 3 9  a c r e s  x  1 . 8 2  i n .  x  L l L 2  f t . / i n .  =  0 . 0 5 9  a c r e - f t . 7 ' o " "

7. Total Required Pond Vol-ume

0 . 8 2 4  +  I - . 0 5  +  0 . 0 5 9  =  1 . 9 3 3  a {  
?  o f

8. Pond Volune @ Outle _^-,4---- 
r'[

Total pond vorum e = 2.41-8 acre-ft. € {*{**:* +L- 
' i ' l

.  , "7  .  a ) ,e /6v '4"
A t 2 o z c l e a n i n g p o i n t - V o I u m e = 1 . 9 3 4 a c r e - f t . - -

g, Conclusion: Pond size is adequate to contain the runoff

and sedirnent load from a 1-0 year - 24 hour precLpitation

event in the area of drainage to the pond.

, i' ,lP
, , h*'
b L t

. t " ! ( 0 , ' l
n r"i

I

I

t

. f : r '
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Pond E

1. Use l-.82" for 10 year - 24 hour event

2. Dlsturbed Watershed - 6.02 acres

3. Runoff Curve No. = CN = 90

4. Area Runoff = Q (in.) = (p-0.ZS)2t(p+0.85); Where:

s= (1 ,000 /CN)_10

P  =  1 . 8 2 1 1

Q ( in . )  -  [1 .82-0 .2( ] . .11)  12 i l . t .82+0.8(1 .1L)  I  =

2 .553
f f i  

=  '94  in '  =  '0785 f t '

Volume =  6 .O2 acres  x  0 .0785 f t .  =  0 .472 acre- f t .

5. Sediuent Storage Volume

4

ntpl I
{ '

6 .02  x  0 .075  ac re - f t . l ac re  =  0 .451  ac re - f t .  i  [ ?
r r4!'

Note: O.075 sed. inent loading factor used because much ot^11, ' ' (*5th
the disturbed area (Aberdeen Mine storage yard and I '{

truck turn around) is level and will contribute I
little if any sediment during a 10 year - 24 lnovr /
precipLtat ion event.

6. Direct Precipi tat ion into Ponds

Area of Ponds = 0.1-65 acres

0 . L 6 5  a c r e s  x  1 . 8 2  i n .  x  L | I Z  f t . / i n .  =  0 . 0 2 5  a c r e - f t . / -

7.  Total  Required Pond Volume

0 . 4 7 2  +  0 . 4 5 1  +  0 . 0 2 5  =  0 . 9 4 8

8.  Pond Vo l -ume G Out le t  =  1 .205 acre- f t .

at  2OZ Cleaning Point = 0.964 -- '

9.  Conclusion: Pond size is adequate to eontain the runoff

and sediment load from a 10 year -  24 hour precipi tat ion

event in the area of {.€ainage to the pond.

').€L?'/''";r
"-ff7-,-t-l
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Pond DLscharge Structures

Principle SpLl-lwavs - These w111 conslst of an 18tt culvert, fltted

wLth a.n Luverted inl-et to provide for oLJ. skimlng. The lnlet w111

be approxinately lt,below water level. The cuLvert wLll be located

3' below the top of the dam, and will dLscharge dLreetly onto a

rip-rapped channel J-ead.ing to the main drainage. These spillways

will provl-de for the normal dewatering of the PoDd at base capacity.

Emergency Spill-ways - The emergency spillway for proposed Pond E

will be the open notch type with a trapezol-dal cross sectiou. The

spiJ-lway dimensions will- be as showrr on the attached sheet. Thls

will- be located 12r' above the principal- spillway and 2t below the

top of the dam. This structure will be rip-rapped through the

point of discharge and into the rnain channel. T,his splllway wiJ-l-

provide an added safety factor to protect the dam in the event of

overl-oad .on the cul-vert discharge.

The emergency spillway for Pond C will consist of an open 36"

culvert which enpties directly into the main 42" culvert which

drains the main canyon. This energency spillway will be open at

the top and will extend to within 2r of the top of the dam. At

right angle to this emergency spillway eul-vert w111 be an l-8" cu1-

vert to handle non-emergency overflow conditlons. This l8r' pipe will

have an inverted inlet to skim oil and grease and flotsum fron the

trater.

. f : t ^
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Calcul-atlons

Source of Fqrmulae

B.L.M. State Englneer

Rational Formula

QP = C1a

QP = Peak Diseharge (C.f .s.)

C = Runoff Coefficieat (@ 902 runoff, C =

i = Rainfall intensiry (La. l*.1 for a 10

i n P r i c e ,  L = . 3 O 2 4

a = Area (acres)

Manning Equation

D = Diameter ( feet)

a = QP = Peak Discharge (cfs)

n = Roughness factor (0.02 for

s = Slope (0. 05562 = I  foot for

Pond C (Principle Spill-way)

D =

1 0 . 9 6  a c r e s

)

2.g83r rr  = 0.02, J6-= .2357

.375

3024' a=

)  ( 10 .e6

75 ;  
Q=

)  (0.0t
,J

24

37

3)
57

i=

02

98

23

I .  Q P =

Q P =

Q P =

2 . D =

Req.  D

ActuaI ! =

9.57  inches
-r#lt+

*
Vr a-'

.9 )  ' ,  r (  {
' t " Y,l 4z

year - 24 hour sto:m I 
't

steel culvert)

18  fee t )
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Culverts

General

Cul-verts wll-1 be slzed as Per the deslgnatl-ons on the attached 
.

maps, and will be placed to drain on a mLnlmum of .05562 slope

(1 f t . / l8f t . ) .  Each culvert  wi l - l  be f i t ted with a trash rack

on the inlet to help Prevent plugging from washed-in debrl-s.

Each culvert  shal- l  discharge onto a protected surface ( i .e.  r ip-

rap, conveyor belting, flexible downspouts, or other) to Prevent

scouring and erosion. The use of energy dissapators shall be

enployed as necessary to reduce vel-ocities and Prevent erosion

from culvert  discharges.

Maintenance

Culverts shal l  be inspected regular ly,  and

to provide for passage of designed f lows.

shall al-so be maintained so as to Prevent

s t r i c t ion  o f  water  f low.

cleaned as necessary

Inl-ets and out lets

plugging or undue re-
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CI]LVERT SIZE DETERMINATION

SOI]RCE:

"Applled ltydrology and Sedimentology for DLsturbed Areasrr,

Barf leld,  Warner and Haan, 1983.

PEAK ILOW - SCS.TR.55 I'TETHOD FOR TYPE II STOMS:

I
qp = qp^AQ;

A = Watershed in square mi les;

Q = Runoff vol-ume in lnches;

I
qp-  =  D ischarge f ron  F ig .  2 .4O

qp = Peak Discharge in cfs.

MANNING EQUATION

^  1 7 5
o  =  |  2 . t 6 Q n

l - l
t - l
LY"  J

D = D iameter  ( fee t )

Q = QP = Peak discharge (cfs)

n  =  roughness  fae tor  (0 .02  fo r  s tee l  cu lver t )

s  =  s lope (0 .05562 =  1  foo t  fo r  l -8  fee t )

Using the above formulas rninlmum culvert  s izes were ealculated

based on 1002 runoff  f rom a 10 year -  24 hour storm:



WATERSIIED AND CIILVERT SIZING I,IAP

Cul-vert

c1
c2
c3

r, c4
c5
c6
c7

*c8

c9
c10
c11

* clz

c13

ct4

c15

Watershed Area (acres)

467.58 ,\
i-_.i

25.7L

493.29

87  . 78

581 .  07

40 .04

621 .11

53 .  63

67  4 .7  4

29.38

704 .L2

7  4 .20

778 .32

27 .L8

80s .50

Culvert  Needed (Ln.)

,.J

27 .7

16 .1

29.6

L9.2

33 .8

L7 .2

35 .5

20.3

37 .9

16 .6

39 .2

l-8. 4

4L .7

r_5.9
42.7

Culvert  Used (1n.)

30

18

36

18

35

18

36

18

42

18

42

l-8

42

l-8

42

*  Adequate Headwater  AvaLlable to a1low f low.
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Dlverslon Structures

General

Diversion dl-tch locations are shown on the enclosed Surface

Facll-ities Map. The direction of flow is also shown. A1l- dl-

versions are classed as temporary, and will be removed upon

final reclarnation.

Specif icat ions

Diversions along the upslope side of the road wi l l  be as per

specifications on the haul road design. At a rninimum' these'

and any other diverslons shown, will meet the minimum size

specif icat ions on the attached Diversion Ditch Typical  sheet.

Diversions are sized to carry the runoff from a L0 yeat - 24

hour precipi tat ion event in the area.

Maintenanee

A11 diversions wi l - l  be maintained so as to Pass the volumes of

r i later for which they were designed. Sluffage wi l l  be cleaned

out along with regular road maintenance Proeedures, and any

blockage wi l l  be removed as soon as pract icable after occurrence.

Ve loc i t ies  w i l l  be  cont ro l led  as  needed to  p revent  excess ive

scour ing .



Tower Resources, lnc.
Pr i ce ,  U foh

Centenniol Pro ject

Note :  A l  1
a l  I
can
and
by
IB"
in

s ' ide  canyon dra inage and
pad and roads ide  runof f
be  hand led  by  

. |8 "  
cu lver t

can there fore  be  hand led
th ' i s  t yp ica l  d i ve rs jon  d ' i t ch .
cu lve i t  w i l l  be  used  ex tens ive lY

order  to  s tandard ize  s i z ing .

Rood or Pod

1.875 Sq.  F t .
Minimum X- Sect ionol

Areo

D iversion Ditch Typicol

Sco le :  l " =  lO "

Do?e :8 -20 -81  J .B



C o m m e n t  8 L 7 . 4 9  H v d r o l o q i c  B a l a n
Oiver  tow-OC

R e s p o n s e :

There  are  2  types  o f  d ivers ions  a t  th is  p roper ty -  und isLurbed
a n d  d i s t u r b e d .  T h e  u n d i s t u r b e d  d i v e r s i o n s  a r e  t a b e l e d  U D - 1 ,  V D - 2 1
and C-1  th rough C-15,  and car ry  und is tu rbed dra inagfe  around and : .1
under  the  d j -s tu rbed area .  A I I  und is tu rbed d ivers ions  are  in  p lace ,
and are  shown on P la te  9 ,  a long w i th  respec t ive  dra inage areas .
Cross  sec t ions  o f  the  und is tu rbed d ivers ions  are  shown on the
a t t a c h e d  " U n d i s t u r b e d  D i v e r s i o n  D i t c h  T y p i c a l .  "  D e s j - g n  c a l c u l a t i o n s
a r e  s h o w n  o n  t h e  a t t a c h e d  t a b l e s  e n t i t l e d  " D j - v e r s i o n  D e s i g n " ,
" M a i n  C h a n n e l  C u l v e r t  D e s i g n " ,  a n d  " S i d e  D r a j - n a g e  C u l v e r t  D e s i g n " .

The d is tu rbed d ivers ions  car ry  d is tu rbed dra inage to  the
sed iment  ponds-  The exJ-s t ing  d is tu rbed d ivers ions  are  Iab Ied
D D - 1  a n d  D D - 2 ,  a n d  a r e  s h o w n  o n  P l a t e  6  " S u p p o r t  F a c i l i t i e s -
As  Const ruc ted-  "  The proposed d ivers ions  DD-3  and DD-4 are  shown
o n  P l a t e  7  " S u p p o r t  F a c i l i t i e s -  A s  P r o p o s e d " .  C r o s s  s e c t j - o n s
of  the  d i -s tu rbed d ivers ions  are  shown on the  a t tached "D ivers ion
D i t c h  T y p i c a l " .  D i s i g n  c a l c u l a t i o n s  a r e  s h o w n  o n  t h e  a t t a c h e d
t a b l e  e n t i t l e d  " D i v e r s i o n  D e s i g n " .

P e a k  f l o w s  f o r  a I l  u n d i s t u r b e d  d i v e r s i o n s  w e r e  c a l c u l a t e d  b y
the  SCS-TR55 Method fo r  Type I I  s to rmsr  ds  descr ibed in  "App l ied
H y d r o l o g y  a n d  S e d i m e n t o l o g y  f o r  D i s t u r b e d  A r e a s " ,  b y  B a r f i e I d ,
W a r n e r  a n d  H a a n ,  1 9 8 3 .  T h e  R a t i o n a l e  M e t h o d  w a s  u s e d  t o  c a l c u l a t e
p e a k  f l o w s  f o r  s m a l I ,  d i s t u r b e d  a r e a  d i v e r s i o n s ,  s i n c e  i t  i s
more  app l icab le  to  the  ex t remely  shor t  t imes o f  concent ra t ion
c a l c u l a t e d  f o r  t h e  p a d  a n d  r o a d  a r e a s .

A  r u n o f f  c u r v e  n u m b e r  o f  7 0  w a s  u s e d  f o r  u n d i s t u r b e d  a r e a s ,
a n d  a  C N  o f  9 0  w a s  u s e d  f o r  t h e  d i s t u r b e d  a r e a .

T h e  o u t l e t  o f  C - 1 5  ( t u t a i n  C h a n n e l  C u l v e r t )  s h o w s  a  v e l o c i t y  o f
7 - 2 8  f p s ,  w h i c h  c o u l d  b e  s l i g h t l y  e r o s i v e  i n  t h i s  a r e a ;  t h e r e i o r e ,
e r o s i o n  p r o t e c t i o n  i s  p l a n n e d  f o r  t h i s  o u t t e t .  T h e  c a l c u l a t i o n s
a n d  d e s i g n  o f  t h e  p r o t e c t i o n  a r e  s h o w n  o n  t h e  T a b r e  e n t i t t e d
" E r o s i o n  P r o t e c t i o n " .  E r o s i - v e  v e l o c i t i e s  f o r  a l I  o t h e r  c u l v e r t s
a r e  n o t  a p p l i c a b l e ,  s i n c e  t h e y  a I I  d r a i n  t o  t h e  m a i n  c u L v e r t  C - 1 5 .

V e l o c i - t i e s  o n  t h e  u n d i - s t u r b e d  d i v e r s i o n s  u D - 1  a n d  u D - 2  a n d
t h e  d i s t u r b e d  d i v e r s i o n  D D - 1  t h r u  D D - 4  a r e  r e s s  t h a n  6 . 5  f p s ,
a n d  a r e  n o t c o r s i d e r e d  e r o s i v e  a s  s h o w n  i n  t h e  M a n n i n g ' s  N  L h a r t
i n  E x h i b i t  I  a t t a c h e d .



Commen t  UMC 817 .44 :
Stream Channel  Divers ions-DC

Response :

Stream channel  d ivers j -ons are covered under  the response to
uMc  8 t7 .44 .

The rec lamat ion pJ.ans for  the dra inage in  the area consis t
of  rep lac i -ng each of  the cu lver ts  C-1 through C-15 wi th  restored
channe l - s .  The  und is tu rbed  d i ve rs ions  uD-1  and  uD-2  w i r r  a l so
be removed and replaced wi th  appropr ia te s ized channels ,
co r resspond ing  to  the  channe ls  a t  cu l ve r t s  c -4  and  c -12
respec t j - ve l y .  The  res to red  channe ls  a re  a t l  s i zed  to  ca r ry  the
runo f f  f r om a  100  yea r -  24  hou r  p rec ip i t a t i on  even t .  c ross
sect ions of  the restored channers are shown in  the at tached
"Res to red  Channe l  Typ i ca l s " .  Des ign  ca l cu la t i ons  a re  summar i zed
in  the  tab le  en t i t l ed  "Res to red  Channe l  Des igns f , : ;

Cu l ve r t s  C - l ,  C -3 ,  C -5 ,  C -7 ,  C -9 ,  C -11 ,  C - !3 ,  and  C -15
w i l r  be  rep laced  by  the  l r {a in  channer  Rc -1 ,  and  cu rve r t s  c -2 ,
C -4 ,  C -6 ,  C -8 ,  C -10 ,  e - I 2 ,  and  C - I   w i I I  be  rep laced  by  t he  S ide
Channe l s  en t i t l ed  RC-2 ,  RC-  4 ,  . .  .  .  RC-14 ,  r espec t j _ve l y .

The  on ry  res to red  channe ls  w i th  e ros i ve  ve loc i t j - es  fo r
t h i s  a rea  (g rea te r  t han  6 .5  f ps )  a re  RC-1 ,  RC-4 ,  and  RC-12 .
E ros ion  p ro tec t i on  i s  p ranned  fo r  t hese  channers ,  as  shown  on
the  tab re  en t i t l ed  "E ros ion  p ro tec t i -on r ' .  A l t  o the r  res to red
channers  a re  expec ted  to  have  non -e ros i ve  ve loc i t i es ,  and  w i l l
no t  requ i re  e ros ion  p ro tec t i on .



CommenE.  UMC 817 .  46  Hvdro loq i c  Ba lance :
Sedimentat ion ponds-JRH and DC

Response :

The sedimentat ion ponds are shown on p late 10 through 13.
Ponds A,  B,  and c are constructed as shown on p late 6-  ;suppor t
Fac i l i - t i es -  As  cons t ruc ted " .  The re  w i r r  be  no  pond  D .  pond  E(P ta te  13 )  i s  a  p roposed  pondr  ds  shown  on  p ra te  7 -  " suppor t . -
Fac i r j - t j - es -  As  p roposed" .  The  p lans  and  p ro f i res  ghown  on
Pra tes  10 ,  11  and  L2  a re  fo r  ponds  A ,  B ,  and  c  respec t i ve l y ,
as -  cons t ruc ted .  P la te  13  (pond  E )  i s  a  des ign  p la te  on l y .

Al l  e levat ions of  in f low and d ischarge are shown on the
plates.  A lso,  the embankment  s lopes are shown not  to  exeed.
5:1 as requi - red.  The embankment  wiaths are greater  than the
requi red width of  "he ight  o f  embankment  p lus 35 feet  d iv ided
by  5 '  as  requ i red .  (p lease  no te  the  d i f l e ren t  ho r i zon ta l  and
ve r t i ca l  sca les  used  on  the  sec t i on  v iews  o f  t he  ponds .  )

Sediment  Pond A is  current ly  used only
and  w i l l  be  removed  a t  a  l a te r  da te .  Th i s
amend.ment  to  the M.R.p.

f o r  w a s t e  d i s p o s a l ,
i s  a  p r e s e n t l y  a p p r o v e d



C o m m e n t  U M C  8 1 7 . 4 7  H v d r o l o q i c  B a l a n c e :
D i s c h a r q e  S t r u c t u r e s - D C

R e s p o n s e :

D ischarge s t ruc tu res  f rom the  sed iment  ponds  have been
i n c l u d e d  i n  t h e  r e s p o n s e  t o  U M C  8 1 7 . 4 6 .



C o m m e n t  U M C  8 1 7 . 4 8  H v d r o l o q i c  B a l a n c e :
Ac id -Forminq and Tox ic  Forminq Mater ia l -JS l

R e s p o n s e :

See Append ix  IVF o f  approved p lan .



C o m m e n t  U M C  9 1 7 . 4 9  H y d r o l o q i c  B q l a n c e :

R e s p o n s e :

The sed imenta t ion  ponds and d is tu rbed d i -vers ions  w j - I I  remaini n  p r a c e  a f t e r  r e c l a m a t i o n ,  
9 n t i l  a d e q u a t e  r e v e g e t a t i o n  i s  e s t a b L j - s h e don the  reseeded areas .  A t  th is  t ime,  the  ponds and d is tu rbed

d ivers i -ons  w i - r l  be  removed and recra imed accord ing  to  uMC8L7 .46  (u )  .



DIVERSION DESIGN

St ruc tu re

Dra inage  A rea  (ac res )

10  y r .  24  h r .  Even t  ( i n )

T ime  o f  Conc .  ( h r s .  )

Curve number

Mann ing ' s  Number

D i t ch  S lope  (%)

Peak  F low

Min .  S t rucLu re  A rea  ( f t 2 )

Req 'd  A rea  ( t L2 )

Dep th  o f  F Iow  ( f t )

Ve loc i t y  ( f ps )

Hydrau l i c  Leng th

Land  S  l ope  (e " )

*Ra t iona le  Me thod  Used

UD- 1

87 .78

T .  82

0  . 24

70

.038

6 .7  5

20  . 57

6 .25

3 .38

1 .35

6 .08

2850 '

47 .22

vD-2

7  4 .20

I . 82

0 .2r

70

.040

8 .33

18  . 32

6  . 25

3 .10

t . 24

5  . 92

2900 '

58 .33

' D D - 1

0 .735

t . 82

0 .  04

90

.040

6  . 25

0  . 22

1 .87s

0 .06

0 .  03

3  . 97

200

6  . 25

3 .72

t  . 82

0 .04

90

.040

6  . 25

L .  L3

1 .875

0  . 28

0 .15

3  . 97

200

6  . 25

10 .5

t . 82

0 .04

90

.040

6  . 25

2  . 86

1 .875

0 .72

0.  s8

3  .97

200

6  .25

6  . 02

1 .  82

0 .  04

90

.040

6  . 25

r .64

1 .875

0 .41

0 .33

3  . 97

200

6  . 25

t Do-2 *  oo-3 t  oo-4

q = C i A ;  q = p e a k  f l o w  i n  c f s
c = . 9  ( 9 0 e "  r u n o f  f  )  ;  i = 0 . 3 0 2 4  j n / h r .  f o r  P r i c e ,  U t a h
A = D r a i n a g e  A r e a

N o t e :  T h e  R a t i o n a l e  M e t h o d  w a s  u s e d  t o  c a l c u l a t e  p e a k
s i n c e  i t  i s  m o r e  a p p l i c a b l e  t o  e x t r e m e l y  s h o r t
t h o s e  e x p e r i e n c e d  o n  t h e  p a d s  a n d  r o a d  a r e a s .

f l ows  f o r  sma I l ,  d i s t u rbed  a reag ,
t imes  o f  concen t ra t i on  such  as



MAIN CHANNEL CULVERT DESIGN

St ruc tu re

Dra inage  A rea

10  y r ,  -  24  h r .  Even t

T ime  o f  Conc .  ( h r s .  )

Curve number

M a n n i n g ' s  n u m b e r

D i t c h  S I o p e  ( % )

P e a k  F l o w

M i n .  S t r u c t u r e  A r e a

V e l o c i t y  ( f p s )

H y d r a u l i c  L e n g t h

L a n d  S l o p e

H e a d w a t e r  R e q ' d  ( f t )

D  R e q ' d  ( f t )

c7c5c3c1 c9 c11 c13

778 .32

L .82

70

0 .025

5 .56

L27  . 33

9  . 62

7  . 28

3 .  48

c15

805 .  50

L  . 82

70

0 .025

5 .  56

L29  .  19

9  . 62

7  . 28

3 .56

467 .58

I . 82

1 .02

70

0 .025

5 .  56

40 .91

( f t2 )  4 .  s r

7  . 28

10 ,200

19 ,83

4 .50

2  . 37

493  . 29

L  . 82

70

0 .  025

5 .56

48 .94

7  . 07

7  . 28

N/A

2 .47

581 .07

r  .82

70

0 .025

5 .56

69 .51

7  . 07

7  . 28

2 .82

62L  . I L

r  .82

70

0 .025

5 .56

79 .2 r

7  .07

7  .28

2 .96

67  4 .7  4

t  . 82

70

0 .  025

5 .56

94 .29

9  . 62

7  . 28

3 .16

704 .12

1 .82

70

0 .  025

s.56

103.01

9  . 62

7  . 28

3  . 27



SIDE DRAINAGE CULVERT DESIGN

c-6 c-8S t r u c t u r e

D r a i n a g e  A r e a

1 0  y r .  2 4  h r .  E v e n t

T i m e  o f  C o n c .  ( h r s .  )

Curve Number

M a n n i n g ' s  N u m b e r

D i t c h  S  l o p e  ( e .  )

P e a k  F I o w

M i n .  s t r u c t u r e  A r e a  6 t 2 )

V e l o c i t y  ( f p s )

H y d r a u l i c  L e n g t h

L a n d  S I o p e

H e a d w a t e r  R e q ' d  ( f t )

D  R e q ' d .  ( f t )

D  f n  P l a c e  ( f t )

c-2 c-4

87 .78

t . 82

0 .24

70

0 .025

10 .00

20 .s7

t . 7  67

8 .73

2850

47  . 22

*6 .00

*1 .60

1 .5

in le t  i - s

40 .04

7  . 82

0  . 22

70

0  . 025

4 .00

9 .70

r . 7  67

6 .18

1400

56  . 67

2 .40

7 .43

1 .5

53.63

t  .82

0 .14

70

0 .  025

4 .00

15 .08

L .7  67

6 .18

1600

58 .62

*3 .75

*1 .69

1 .5

c -  10

29 .38

L  . 82

0 .11

70

0.02s

4 .  00

8 .72

r . 767

6 .18

r250

63 .16

2 .  t 0

1 .38

1 .5

c- t2

74.20

t  .82

0  .2 t

70

0 .025

10 .00

18 .32

r .767

9 .77

2800

58.33

' k 5 .10

*1 .53

1 .5

c-r4

25 .7  7

L .82

0 .08

70

0 .025

4.T0

8 .03

r . 7  67

6 .18

850

6 I . 54

1 .8

r .34

1 .5

27 .18

r .82

0.13

70

0 .  025

4 .00

.7  .86

1 .767

6 .18

1300

46 .82

2 .  00

1 .33

1 .5

*  A v a i l a b l e  h e a d w a t e r  a t  c u l v e r t
s t o r a g e  a n d  P a s s a g e  o f  f l o w s .

grea te r  t han tha t  requ i red  to  a l l ow  fo r  su rge



RESTORED CHANNEL DESIGNS

M a i n  C h a n n e l  S i d e
RC-  1

Channe I
R C - 2  R C - 4

25 .7 t

2 .7  4

0 .  08

70

0 .040

4 .  00

22  . 09

8 .  00

4  . 23

1 .05

5  . 2L

850

6 r  . 54

N

87 .78

2 .7  4

0  . 24

70

0 .040

10 .00

54 .69

8 .00

6 .65

7  . 66

8  . 23

2  , 850

47  . 22

Y

RC- 6

40 .04

2 .7  4

0  . 22

70

0 .040

4 .00

26  . 50

8 .00

5 .09

t  . 27

5 .2r

r ,400

56 .67

N

RC-8

53 .  63

2 .7  4

0 .14

70

0 .040

4 .  00

4 r .48

8 .00

7  . 96

L  . 99

5  . 2 t

1 ,600

58 .62

N

RC-10

29 .38

2 .7  4

0 .11

70

0 .040

4 .  00

23 .99

8 .00

4 .60

1 .15

5 .2L

r ,250

63 .16

N

7 4 .20

2 .7  4

0 .2L

70

0 .040

10 .00

49 .74

8 .  00

6 .04

1 .51

8 .23

2 ,800

58 .  33

Y

27 .18

2 .7  4

0 .13

70

0 .040

4 .00

2L -6r  -

8 .00

4 .15

1 .04

5  . 2 I

1 ,300

46 .82

N

RC-12 RC-14S t ruc tu re

Dra inage  A rea  805 .  50

100  y r .  24  h r .  Even t  2 .74

T ime  o f  Conc .  ( h r s  .  )  I  . 02

Curve  number  70

Mann ing ' s  Number  0 .040

D i t ch  S lope  (e ' )  5 .56

Peak  F Iow  193 .82

I r4 in .  S t ruc tu re  A rea  ( t t 2 )  27  .  OO

Req 'd  A rea  ( f t 21  22 -OB

Dep th  o f  F Iow  ( f t )  2 . 45

Ve loc i t y  ( f ps )  8 .78

Hyd rau l i c  Leng th  10 ,200

Land  S lope  ( s , )  19 .83

Eros ion  P ro tec t i on  (Y /N)  y



EROSION PROTECTION

M a i n  R e s t o r e d  M a i n  R e s t o r e d  S i d e  R e s t o r e d  S i d e
Channe I

c - 1 5

5 .56

7  . 28

g t t

Channe I
RC-  1

Channe I
R C - 4

Channe l
R C - 1 2St ruc tu re

F l o w  ( c f  s  )

S l o p e  ( e . )

V e l o c i t y  ( f p s )

R i p - r a p  S i z e  ( M .  D .  )

193  . 82

5 .56

8 .78

15 "

4 "

A I I

t 2 '

54 .69

10 .00

8 .23

12"

3 r t

A I I

6 l

49.7  4

10 .00

8  .23

12"

3 t t

A I I

6 t

Bedd ing  (3  /  4 "  g rave l  )  3  "

Leng th  o f  P ro tec t i on  ( f t )  20 '

W id th  o f  P ro tec t i on  ( f t )  10 '

Re fe rence :  A t t ached  Exh ib i t  1 .



By ..P. :.... g 9.Y........ orre ?.. /..\.2./. p 1

cHKD.  8Y, . , , . . . . . . . . .DATE . . . . . . . . . . . . . . .

suBJEcr U.I{.D.L.$IU.RP.EP
D I V E R S I O N  T Y P I C A L

9..9.e.1.e.;.....L ]i.=. ]..1

SECTION VIEW

N o t e :  D i t c h  c o n f i g u r a t i - o n  m a y  v a r y ;  h o w e v e r ,  m i n i m u m  a r e a  w i l l
b e  m a i n t a i n e d  a t  6 . 2 5  s q .  f t .



By ...?.:....g.YJ....... orr e .1.[..+.p. /..8 1

cHKO.  BY . . . . . . . . . . . . .DATE . . , . . . . . . . . . . . .

15"  M .  D .
Rip-Rap

MAIN CHANNEL - RC-1

T
2 ' ,

L 2 "  M . D .
R ip-Rap
R C - 4  a n d
R C - I 2  O n l y .

t- 2 ' --*l

SIDE CHANNELS



Exh ib i t  L

Eros ion  Pro tec t ion  Char ts



ffirrr1f's 1vtlq/q€s
u"n$ig/b n and maxlmum permissible velocity ol llow In open channels

Dllch tlnlng 
llannlng'l n V-'lPtt

I

I
1
1

1. Natural oarth
a. Withoutvegetation

(1) Rock
(a) Smooth ano

: unllorm
0.035 - o.o4o 20
o.ono - o-ocs 15 - 18

(ui .taggeo & lrregular
(2) Solls

o
6

c D r n
t t =
c O
a6 ct

6
at

o

( Unltled USDA
GW (Gravel; 0.022 - 0.024 6 - 7

C.023 -\0'026 7 - 8
{eP \Gravelz " '" ' -  

- t-

d 0.023 - 0.025
LoamY
Gravel 0.022 - 0.020

GC Gravslly ClaY
.<o.o24 - 0-026>

sw Sand
0.020 - 0.024

0.022 - 0.024 t - 2

o.o2o - 0.023 q5
0.021 - 0.023 2 - 3

€
o
q

' 6

ED

I
6o
o

sM b::3'
0.023 - 0.025 3-4 - - - -

Sandy Loam

Clay Loam " -
SanclY ClaY Loam 0.022 - 0.024 2-S

SIU GlaY

Sllt Loam
Very Flne Sand
silt

0.023 - 0.02/r 3 - 46

EA
E o
F E
c r E
9 o
; = _

o-o22 - o.o21 2-3
MuckY Loam

0.022 - 0.023 2 -3

Sllty ClaY 0.023 - 0.024 3 - 5

0.022 - 0.024 2 -3
Mucky ClaY

0.022 - 0.025 2 - 3

Hlghly Organlc

tt,laximum recommended velocities'

t l
) . '

IV.71



(

.A flrter rayer und.er alr'rlprap ls essentlar (3) unress the bnnk
uaterlil ueets tbe fllter requlr-rents. ;.(See secti6a 2.7.r-

(r) Durped rrprap ls gracled, stone ttunpecl oD a pr€pered. srope 1n
such a Eanner tbat segregatlon vlll not take place. Drrped stone
rlprap ls the most flextble of the tylns consld.erecl here and. rlIL
a'ctJust ltself to r:neven bqnk settlenert. fn uost areas dugDed.

. stoae ls tbe least eostly t1r1re.

(a) f,anct-praced. riprap ls stone la1cl carefulty by hand. or by der-
rlck folloring a Dore or less deflnlte pattera rrltb the vold.s
betrreen the larger stone ftlled vlth enAller stone aad, the surface
kept relatlnely even. Tbe resultlng protectlon approaches good. 6ry
nrbble tn quallty and appeeEanee, but tbls type of rlprap ls rlglct
and' Iacks the etrengtb necessarlr to brlclge evea n{nor noveuent of
tbe surface vhlch lt protects.

(3) Hlre-eucrosed rlprep 1s stoae praced. 1n rlre baskets or ln
wlre covered. mats. Wl-re-enclosed, rlprap ls generally usecl because
rock of sultable slze 1s oot avallable. tble rlprap ls effectLve
until the vfu.e enclosure faIls.

(h) Grouted. rtprap ls rtprap rrlth the lnterstices flIIed vltb port-
Iand cement mortar. the use of grouted, rlprap le seld,ou Justlflab1e
vhen stone of sultable slze ls avallable.

(:) Coaerete rlprap 1n bags ls concrete ln cement eacks or sultable
burlap bags tbat are hand praced Ln contact vltb adJacent begs.

(5) Concrete-slab r{.prap 1s plaln or relnforced. eoncrete slabs
poured' or placed. on the surface to be protected,. The slabs poured.
or placed. ou tbe surface to be protected.. fbe slabs are not ccn-
nected. to ee.ch otber.

I

. t )

C

a :

The
d.epends

(r)
(z)
(s)
( t+)

( l )

IT - DESIGI{

reslstance of ch.rn'ped. stone to d.ispracement by novlng nater
upon:

Helght, srze, shape, amd eomlnsltlon of the 1ndlvlttual stones
The grad.attou of the stone

The d,epth of rrater over the stone blanket

Tbe steepness and stabl)-lty of the protected. slope

The stablllty and effectlveness of the flrter branket on vhlch
the stone 1s placed..

u-3



(6) Tlre neroclty of tbe florlng rrater agalnat the stone

(r) lbe protectlon of toe and termlnals of the stone btanket

The dealgn of a drnrped-stone bhnket for bank protectlon ls sl1qllar
to that for a stoue-Ilnsd shqnngL d.lecuased.1n section l+.te or-reference 8,The prlnclpal d'lffereDee betneeu stone llatnge and stone 6ank protectlon tsthat 1n llalngs the chgtrnel bed. 1s _also tlned,, nnd the ].lnlng 1a gener.ally
cotlauous throughout the length sf shnnnel vhereln eroslon tg {rrrrr,{nent.
Bank protectlou ls generally llnlted to problen areaa. Tbe toe and, tend-oals of the benk protectloa are partlcularly vulnerable to attsck by tbecurreat. At eoe locatlo"s, uBve actlon Day present a mone 6evete foro ofattack thin v6!gr florlng parallel to tbe eiu-,.rr,,ent; sucb caseE Day
requlre heavl'er protectloa. Protectlo fro rave eetlon 1s d.lscussed tnrcferencee 1, l+, 5, aad f.

2.1.1 - Slze of Stone

The slze of stoae need,ed. to protcct a streanbank s1 hlghrray spfunnk-
nent fron eroslon by a current norlng paral-lel to the ernbanlrnent 1s
deterrlned, by the use of flgures 1 and, 2. slze (r,) ls the dlacter, 1n
feet, of a spherlcal stone tbat vould bane tbe so'ne velght ae the 5O per-
cent slze of stone. Tbe slze of stoae lE forntl by a trlal-ead,-error 

o
proced.ure vhlch coaslsts of flrrt estlnatlug a etoue elze.

The uean neloclty (Vr) of the strean d,r.rrlng the design flood, unrst
theu be*couverted. to veroctty agalaet tbe stone by use of flgure l. The
ratlo (6) of tbe equlvalent epberlcal cllareter of the !O percent etoue
:1f" ts.|ue.a9rlu of fror durlng the destga flood te couputed. by uslng
o.4 of the total d,eptJr vhea the d.epth of f].or exceed.s about 10 feet. T'he
re8'6on for thls te tbat uee of tbe total. d.epth vcnrkl result 1u a etone
slze whlch rroultl be ad.eqr:ate et the total d.eptb but rrhlch nlght be too
I1Sbt to provid.e protectlon near the vater errrf".u.

t{lth the veloclty agalnst tbe stone (V") eatcr flgure 2 and read, tbe
stone slze for the erbankw'enf, slope. lbe sione size fion flgure p ls ure
)0 percent (redl?n) slze, by velght, of a vell-graded maee of stone rltb a
unlt velght of f5! potuds per cublc foot. If the stone slze fron flgure 2sgrees vltb tbe assuDed. stone el.ze, thls le the coreet slze. rf uoi, th"proced'ure 1s repeated. r:ntll tbe aseumed slze 1s 1a reasonable a€reereat
rith the elze from flgure 2.

lJhen tbe r:ntt velght of tbe stone Le otber than f55 porlnd5 per cpblc
{*t, the elze fron flgure 2 shourd, be corrected, by creaglr'a equatlon
(dlscueston of ln reference l+):

vhere k = stone slze from flgure 2

kv = stoue slze for stone of v pound.s per cublc feet

h
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t .o

/
t 

--

lAoAprEo FRoM HyDRAuLtc oHART t tz- t /1
I llqnftLUq DEsrcx oRrrERlArooRps oF 

'-'
I  ENGINEERS

/

k = 5ofistone slze

I

/

I

/

/

/

/

/

/

f

- l=
| | .
t F

.-li
l r l o

Jld
Hlb
E l -
< l r-qlft
uJ loz , l
o l J
btf l
IP

4

(

o.8

o .6

o.4

o.2

o.8

Veloci ty Against Stone - F.p-s- Vs
Average vero"itffiiffi=f

FIG. I . VELOCITT ACAINST SIOIiE ON CHANNEL BOryTOM

The size of stone requlred to reslst d.lsplacement fron dkect lnpinge-
nent of the current e.s mlgbt occur vlth a sbarp change ln strenyn nlineneqt
ls greater than the value obte.ined, frou flgure 2, althor:gh research de,ts. is
Iacklng on Just how-much larger the stone shouLd. be. Tbe Callfor:rla Divl
sloa of Hlgbways (6) recc*ende d.oubling the velocity agalnst the stone as
d'ete:mlned. for stralght allnenent before entering flgure 2 for stone size.
t]nu (9) recomend.s red.ucJng the alLovable veloclty by 22 percent for verJr
slnuous chaanels; for d.etermining stoue slze by ftgure p, the vefocfty (V")
sottlil be lncreased. by 22 percent. Unt1l data are avallable for d.etemlnlng
the stone sl.ze at the point of luplngenent, a factor whlcb rrou1.d varlr fron
I to 2 dependlng upon the severlty of the attack by the curyent, should be
applled. to tbe veloclty V" before euterlng flgure 2.

t.oo.6o.4o.2o
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I ' IC .  2-SIZE OF STONE THAT WILL RESIST DISPLACEMENT
FOR VARIOUS VELOCTTIES AND SIDE SLOPES

FOR STONE WETGHING
165 LBS.  PER CU.  FT.

A D A P T E D  F R O M  R E P O R T  O F
S U B C O M M I T T E  O N  S L O P E
P R O T E C T I O N ,  A M .  S O C .  C T V I L
E N G I N E E R S  P R O C .  J U N E  1 9 4 8
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T0WER. RESOURCES ' LN'- '

- , - ^ m n r ^ { ?  c " i - n r - Y r r  . l Y a \ i  
) i 0 .  : ^ i - 2ELf,U' . i 'KTUAL bi- i \ , . r .J  ruA. i .  ^vr \

DEAD}IA"\ CA*\YO\- Y:}q3 SUSS:A::ON

Genera i

Th is  s?ec i i i ca i ion  i s  fo : :  ;ne  co r .s i ruc t ion  o f  an

ou ic loor  perTaanenc subs-uat ion .  ?h is  subs taCion  w l i l -

be  used io  s teP-down ihe  incon: 'ng  15  KV,  3 -pnase '

60 i ieriz power suppiy frorn utah Power and Lighi

conpany  to  a  c i i s t r iou t ion  vo i ;age  o f  4 i60  vo i i s ,

3-pnase, 60 i ier tz for  s ' ippiy i ;g ?ower ! 'o Tower i 'e-

sources ,  Iac . ' s  P inaac le  coaL ) I i ; ie  anc  sur face  ;a -

c i i iE ies  ac  the .  p resenE t ine .  ^ ioweve i : ,  i ne  en t i re

suos ia i ion  secOnCary  ans  ; i ine  PoI tTer  C is ; r iou ; ion

sys tem sha l i  be  des igned ,  i :1sca : . iec l ,  and  i r . su iaced

in  accordance  w i ih  8  KV sPec i f i cac ioas  ;o  iac i i i -

ta ie  -uhe fu t re  convers ion  io  a  7200 voL;  i r ^ ine  PO-

\ . re r  c l i sc r ibu t ion  sysEen.  The  subs ia i ion  w i i i  a i so

, - : -  - !  - - - " 1  1  ^ i ^ * - , j - r t - r  a - 1 - . :  - . - l  ' : . .  " : : ' i -

conca ln  a  secc ion  tha i  w i i i  scep-cov i i ^  ;he  ; ; l - ; .e  ? r i

na ryo is ; - r ibu ; ionvo i ;age(4 :6 io r72CCvo- ;s ) ;o

I ,o0  vo- ;s ,  3 -p , - lase ,  6 ;  " - 'e ' ; ; z  ?o i re :  i c r  s ' ; ; iace  ?o-

wer  6 : ' s ; - r io . i c io r .  ?u r?oses  '

Ai i  work shaiL ce ' io ie i r '  s

Lacesc  Nac ioaa l '  SLeccr : ' caL

- j ' ^ r ' - - - 5  : - , 1  ; n eA L I . ^ 1 = !  c : L r . l b l ;  L V

?ar ;  77 ,  Code  o ft  ^ , :  ^  .
L , \ J r J g ,



\ , Fec ieraL  R.egu.a t io r .s ;  anc l  a l ' l  a?? : - -cab ie  Loca; '

s iate,  ar .c i  feceral  l 'aws, f ,€g.- i 'a i : 'or 's '  a id coqes '

- . r .n 
aaci i l ion,  a l ' .L a?Pi icabLe spac: ' i 'gs ar 'q c learances

sna i i con fo rnco ihe fgCo i r . . l i i € r .Ga : ;onsg iven iaU;ah

?ower ancl  L ig l ' I i  Coapaay's Draw-*r^g Ci501'  "Ouccoor

Subsuag ion  C ieara ;^ces" ,  wh ic ;  : ' s  a ; iached '  Tne

genera l iayou ; i sc 'obeass i^o \ f i i on ' iheconcep tua i

drawing TR-2- i

Def  in i  t : -ons

ihe term "purchase" shal ' i  :e ier  to Tower Re-

sources ,  Lnc .

The te r : i .  "con t rac for "  sna i ' i  re ie r  io  ihe  suc-

cessfui  b: .cc;er wno is coi 's : rucr ' : .ng ;he substa-

i ion.

l , lork Bv Purchaser

?ne  purchaser  w i iLg rac ie  aLd '  c l ra l i '  suos ia i ion  s i te ;

sf iG survey anci  iocate four '< ia; ior 's '  foo-ters '  and

paos fo r t ' hesubs ;a t io r ' s i ruc ;u re 'Power ; ra i i s io : : r ' e rs '

3 rouacres is io r rcon i ro ic ra ; ' s io r 'e r 'a r ' c rc i s ; r : " -

D ' r i ; i o n  C O X e  S  '

l iacer ia i  S' . i ; : i iec ' i  Bv Pu-;chaser

Tae purchaser  sha: l -  supp-y  a i '  ; r 'a ;o r  subs iac ion  co ; I -

?onen Iss . i chaspower t ' ra : l s i ' c r ; ' e rs ;sw: ' t chgear ;co i : ' -

; ro i  i ran s f  or ;ner ;  grouni : 'a g re s:  s :or  ;  46 : {V ioac

A.

B.

. L ! ! r

iv.



creak swi ;c ; i  ;  39 i (V . r . - te ! : - *e d: 'a ;e ;y?e ; i 'ghcr i i i l 'g

arrestors ;  46 i (V c.eaoer.c : -nsu'acors;  S & C Sl iD- iA'

46 :<V fused disconrrects aaci  i ' ' . ise ' t . i ; i ;s ;  4 '5 KV

in ;ernec ia le  cy?e i igh in rag  ar res io rs ,  anc  I  : (V

soi ic i  c i isconneci  svt i tc l^^es '

V.  ) i ace : i a i  g :u : f  i  - t e i  3 t t  Con ; rac :

The conirac;or snaLi  suppLy a' : ' i  coaoi- i i i ,  conc' t . i i ;

f i ; : i ; rgs ,  w i re  a i i c  cab- ie ,  s ; ress  cones ' ;e - rn ina l "s '

ieac ing  rnacer ia i - ,  s tee i ,  a f 'o  co ;c re te  i ' ecessary  io

coap le te t i i ecoascrucc : -o ;o i i i esubs ia i ionas

spec i r iec i .

V: .  r " i o : ' ^<  3 ' r  Conr rac io r

t  i - - a -  - -  - ' - ' -  I
A r  L - l U i . - . i u r . . <

i . . A g-ro'dncl f ;-e.; 'c (gr: 'c) eo; exceed:-ng 3 oirl i 's

sha .Lbees ;aD i i shecw: ' i ; l i n thes ta i ionby

. ;neans of  in;ercon: iec:ei  dr iven grouLci  ro6s'

The ground rocs  sha: 'L  De coP?er -cLad s iee l

e iecc roces ,  3 /4 : 'nch  d : 'a i i ' e ie r  x  i2  iee i

iong.  A  ; ia in '  g rounc  ;oop sna iL  be  co ;s ; ruc ;ec

cy i r ,cercoi ; iec c i i 'g ihe gro-=r ' i  roG s - ' ; - ; ' l

s ; ra i lcec ,  so;- ; -c- ;a l ' / i i ,  bare co??e'r  \ ' i  ' ;e t  s lze

5C0) iC)1 .? ;^e r 'a^ i ig ;o ' ' j : i c i ' oops i :ou ' ; i o l ' o rv

the ience -  i le as c '  o se -y as ?o s s: 'e Le rq- '  ch

the io?so i ;negro i i r ' s rodsa tLeas ;24 i r ^ches

ae iow ; i ; , : -s i 'ec  g race '



2. ?rre .aain iaP fron che -9rour'cl : 'oop io -'ne

neu l ra i  g rour^G: . ; ig  res is ;o r  shaL i  aLso be

s l rar .oea ,  soi ; -dravl i ,  bare co?Per w: ' re ,

s ize 500 ) iCl i .

Ta:s ;ror. ;; ie grot.:aci ioop are io oe con-

,r" .a"a to a; . .  coiu; ias oi  tne subs;a; ion

netaLL ic  s i ' ;uc ;u re ,  io  a l - l '  neEa i i i c  cases

anci  encLosures wl ;h i - i .  tne subs- ' -a i ion anc

swi ;chgear  house,  aac  to  cne oPerac ing  ne-

chanisns ar.<i  oPe-rai : -eg ha;cies of  aLL a: ' r -

b reak  swi ;ches  r+ i in : - ; r  ;he  subs ta ; : 'on '  A i i

o i  Ehese sha- i  be  s ; - ra iced ,  so fc -c raw; l t

bare  co??e. -  w i - re ,  s : -ze  254 l l c l i '

A duai-paih grou; id rv: : - ;  te p ' rovic ie 'C for

16  KV ano  1 . :6  l (V  i ; ; i ; ; : ; ;  a : res ;o rs ,  s i ze

4  t A  A r - t n  - - '
Z  I  V  A ' r l9  l . r . l  r r  i r r r lg r ' t  o

The f  eace si iaL i  l re Jroui l i iec i ; i  accorc ance

wi th  che fo i iow ing  spec : - f  i ca i ions  ar .d  u"ah

power ancl  L ight coir ,paay'  s Drawing uc-57923'C

t t t ' - :n , .n .1 t - r ,  S ;ee i  Fe ice  De ia i ] ' s "  wh ich  i ' s
\ t i  9 u r I \ r  r l r 5  !

a icachec  f  o l re fe rer ' ce  '

6 . .  AL ;  co : i ' e r  ?os ;s  a : i c  a "  ga ;e  ?os f  s

snai . r -  ce a: :oui :ceG .

GrouLc ;a?s a;  : - l ' ie ' rva;s ;^o

5C iee ;  : -n  l -e r^g ; i  r " r^ - i  ce  ?

cor:ner ?os;s ai .G be;wee; '  '6a

ccr i ie ;  ?os t  s  .

J .

4.
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i '"* c. Gaie ?aneis ano ' fei .ovaD'e ?ai^e' |s

be bor.ieci io g'rour^d w:':;1 fLexicLe

/ ^ ' - . . - - ^ \
\  > t a t - r r l  L  D  / ,  .

d. A11 grouncs rv i i i  be ex;er idec ' \ i .e ihe fa-

br ic aad oonaec ro each s; : :a; 'c i  of  fer 'ce '

e .  A1. ; .  g rouad iaps  sha iL  oe  s t randed,  so f ; -

c i rar , rn,  bare co??er \ ' / l - re,  s ize 250 YCl i

t l l ! l f  l r r l u u l  .

6. A grouncl tra? shal-l '  be Provicle

;nat iocaieci  at  each grounceci

o f  a i ' ro reak  swi tches  '  Eac i  g

be s t-;an<ieci, so i l-C-;at'rri, ba-re

si-ze 250 )iCX n-n-;iii;"

7 ,  Grour.<i  Lr : . re contec; ior .s co -rne naia grounc

ioopr !o ihee iecc : :odesa i 'G ;ochesubs ;a i : -o r '

.  st . ruciure shai i  be by i i ie] : r . - lc  we]-c.  3o] . ;ed

groun<i c ia i r .ps shai ] .  be .dse,3 on a] . ] '  e iec;r ica] '

equ ipnen tw i th i .n thesubs ia t ' i onandSwi i cn .

geat house

S.A i I conc iu . , .CSSi ra lLbeoor .aec to?ane iboards '

w i re ; roughsoro lher ;e ia i l - : - ce ; ' cLosu ;esby

;r .eans of  groui l 'c i ig cusiLi '3s or Srou; ic c^a:: '7s '

3oncr ing  i s  co  De  p rov^cec  ac ;oss  a t ;  coLau : - :

connec | .o r .s iha ;a re i .o ; ;u ; . y ; i . i ea ieq .

Sucs ;a t i -on  Sr - r -uc t " re  Coas t ruc

5  e r  4 ! r D

d ior  tae grouaciec

ope' ia; i ; ,g hanoie

rounci ia? saail

copper  w i re ,

i .  The  con i rac io r  sha iL  supp iy  a i l

fabr ica te ,  a ; ,d  e :ec i  i i - ' e  heavY

; i ia i 'e f  16r  S I

guage s ;ee l '

L ) .



tensioa per w:-re = i5o i : ' - 'cn s i : :a ign;  aaci

c l .? i :n  i - r : : -p  -  O i ; iL iae  G ' ;a r ' / : ' ; i gs  aac i  ins  i ruc i : 'o f ' s
J b ! u u u u ! v .  v

per;ai i^ : 'n3 io ihe cor 's;r 'L ic;- .or i  of  i i ie s 'ub-

^ -  -  r - {  . r -  c. ' , :e ; ' \ i re shal , i  be.  ;u:nishec by Pur-
b  L a L L v r l  D  s r  u v  e e a  v

chaser '  Noie iha:  t . .e Grawj 'ngs a;e ;o be

used as  gu ice . : . ines  or .^y  a ;d  a re  i 'o !  c ie ;a i ieq

enouga io  De used as  iac r : ' ca ; lon  s?ec : ' f  i ca -

t ions .  T ie  cont rac :o ' i  sha i 'L  be  res?o i ' s ib ie

fo r  c res ign ,  Layou t ,  fap r : ' ca ; io i ,  a r 'd  e rec i : .on

of  the  suDSta t ion  s i r - . ; c ; ' t i re  '  The s ; r \ i ccure

sha i i  be  ces igaed  oa  che  bas-s  o i  L50C Lbs '

80 ) iPi i  rq inci ,  The coa; ' iactoL shaLi  De res?on-

s io l -e  ; -o r  ioca t : - r .g  a ; i  i ' ecessary  a ;cho ' -s  a lo /o r

fas tene- r .s  w i ;n ia  ine  concre ;e  foo ;ers  a r^G ?acs

in  o rcer  io  e rec t  i ie  s t ;uc iu : :e .  The co ; i i :acEor

sha i i  a i so  be  resPo i l s io ;e  ro r  a i i  co i ' c ' re te

work  assocLa iec i  w l ;L  :Le  suosca i : 'o r '  cor is ; ruc-

L l - U l i  r

The inco;nir .g 46 ;(V, 3-pnase, 60 'Jet : -z 
Po$ier l ine

rvi , i  deac-e;d on Li^e : ' ;co; l^ iag e;o of  :ne suD-

s ta t io : t  s i ' ruc ;u re  r ' r : - ;h  a  s ;ac '<  s .Da ; i ; ron ; '1e

2-po ie  ;e ;n i r .a -  s ; ' ruc ; ' ; ' i e  ;La ;  
" ' l - - l '  

i e  ce i ;e :ec '

on :he s ' r ibs:a; : -o; '  l ; -^e : ' ; 'cc i* ; i 'o :o: l i " ' ;o ' ;s '

wh ich  are  - t ; i ' ree ,  s i ; ; ie '  ca ' ' -e  266 '8  ) lC) :  "CS; '

con iuc ;ors ,  sha i l -  Ee ' i i i - ; ia :e  o ;  ;ne  t : 'ne  s :Ge

oi cne s 'nDsca; io; l  i -Lcon:-r 'g- ; ine,  a: ' r -break

z,



\ - -
sr^ I i  Ech,  -  i i  ac lc i  - ; ion,  i  3  /8  "  E: iS Grace B '

7-s- r rand,  ga . ; ,var . i zec  s ;ee i  s ta t i c  rs i re  car r i .e< i

aiong - 'he ove::heac ?ower Li : ie snaiL be soi id iy

g: :ouadeci  io c i :e s. ibsiat : -on s i ruct ' r i re '  The

concrac tor  shaL i  De res?o; is ib te  fo t  ;e rn iaa i i r .g

.  -Lne inconing Line on scrai ; .  insuLa;ors prov:-deci

by the ?i i rcnaset and ; iou; . ied by ;ne co; icracEor '

Tne con i rac ;o r  s l la i l -  De respons ib l "e  fo r  p ro-

, , - ' i  j r -  -  + . 1  ^ * .  L n  c r ' ] i  ' :  . i ' I r t  c e r t l : - . :  : - h e  S i a ; i C
\ / i .G ing  a  i i i ea l l l j  g ( J  b ( ) i . L rg - J l  € i ! v s r ' s  L

rv i re  io ; i :e  suos ta l : .o r .  s t rucEure  anc i  io  i iake

ihe coanec;:-oa. The coniracior shai i -  s ' . :ppiy

aad instai i  : l re j . inper \ . / i res requireci  beiween

the  s t : :a iL  insu ia ;o rs  a r '< i  ;he  i i ' Le-s ;ce  o f  the

inco : i . ing- i ine ,  a i r -b rak  sw: 'cch '

?  - ' ^c  r ' : - ' .hase i :  shaL i  supp iy  a ; id  c ie  cor ' i rac ;o r
J  r  l l r \ t  I , r L r r .  v .

shal i  ins;aLr '  ;he i - ; 'coniag l ine swicch o; i  lhe

subs taE ions t ruc i l i re .Th issw i tchs ia i ibea

uhree-pole ,  gang operate<i  ,  a i r -break '  ioaci-

b reakrna ;ua iLyope : :a tec isw icc i i ra ieda ;46 lW

ar^d 500 annfe-res. The sw--';ch O?erac:.i.g niiecnar'is:i '

r v iL l '  De ar ' ;a igec  so  ; ; ^a ;  c ; :e  o?e!a ; 'ag  ha ; iLe

is l -oca ;e i i :ea :g - rou ic : ' eve lenab i : ' ; ' g ihes rv i i c i

co be opei .ec,  a i iG c;osec :ron c ie g ' rour 'c '  The

switch o?erai : ' ;g ha;^cie shaLl"  be Aioui 'ded as

s?ec i f  i e i  ? rev i o \ i s iY ' A ne ;a i  na i ,  g rounced

as prev ious iy  spec i f  - "ed,  shai l  'ce ?rov:ded by



(-- purcnaser  a i ,c ;  ins :a ; - led  by  con i rac to r .  The

cr . r t '  l _  ̂ ' -  ^ ' -  -  
_  ' l

s l ' / rccDn s i iSr r  vs  € i r  !  c r * i j s 'g  so  tha t  i t  w i i .  i  au to-

nrai icaLi .y gro-.r i r ,c al i  ;hree pi iases oa :he Loaci-

s ic ie oi  ihe sr , , r i ich wher^ fu-Ly in "opei t , '  posi . -

t r -o r . .  Tae coacraccor  s l ia -L  ias ta i i  c ; i . s  sw: . i ch
^ - ;  - - 1 . ^  - : :a i IG  rnoKe  6 . r l .  neCeSSa fy  CO; ; i eC ; - rO ;S ;  l : l ,C lUc i i ; i , g

g ' founcs ,  cus  rvo- ;k  anc  rv - i res .  ?ne ous ing  w i i i

be  su?? l - iec  by  c l - .e  co ; i rac io r .

T - ' - ' - : - * - i - ^J,: r l i r iLrr : .ng arres:o-rs s; : ,a. : .1 be suppi ie<i  by cne

pu::chaser anc lnstaiLeo a; : , i  coni : ,ecieo by the

cont rac ;or  on  che Loac i -s ice  o f  ;ne  16  KV in_

con ing  i iae  swicch .  ? i :ese  . r . igh tn ing  ar res tors

sna i i  be  ra ;ec  fo r  a t  leas t  40  i (V  io  g rouno

anc i  s^ ta ; i  be  ?- iov - -Gec io r  eacn ? i iase  (3 ) .

Ai ;  r r is  i rord) - , / i ; : ;g a; i i  J :oJ, ;c -r .g shaiL be

i i i S  C 6 - - C G  c y  ; i e  C O ; ; : a C C O f  .  ? ; l e  C O n ; f  a C ; O f

wiL i  s . ;ppLy  c i :e  ous j . : lg ,  A  o . ia i -pach grouao

sha i i  be  p rov idec .

Tn: . :ee  s ing le -po ie  fusec i  cu i -ou is  shaL l  be  ?ro-

v ic ied  fo r  i rans iomer  ? : :o ;ec ; ioa  on  che pr i -

na ' ty  (16  : (V)  s ide .  These r -use  cu ; -o i i i s  shaL i

be S & C f-ec;- ; ic  Conpa:ry ;ype SID-iA o-;  eq." i i -

va le r . t .  Taey  s l :a - t i  be  - ra ;ec  ; -o r  a ;  ^easz  46

KV anc i  \CC a ; ,?eres ,  fac . t  : - ; seo  cu ; -ou ;  w l ; ,1 ,

De equ'p?eci  r r i ;h a 46 i i . \ , / ,  2C a; i rere cu-; :e;^t-

1 - ' - . : - - ' - -  - : . - ^ ^  h . - - - -  - :r r . r . ! u { r . c ;  - q > € .  T L e s e  ; ; s g  c - \ : C - o \ i ; S  w i - ] .  c g

su??L iec  by  ; . re  :u rchase- : .

1.



6. l t - .e ?i.1;:ci iaser s;aLL s.;ppiy ai.G ; l ie co;;rec:or

shaLl- ins;aiL i . ie 16 l(V :- lsu-l 'a:o'rs inai a- ie

requ; . rec i .

1 r ! ' " ' ' ^  s la ] .L  f ' . i ' ; ; ;s ;^  aaG : - ;s ;aLL a i ;I  c  I I l g  \ - \ J  r r u r  € L l r  L \ J r  D l r e l  -  .

46 KV bus  work  iha l  l s  requ: - red .  A l l  bus

rvork ru-i.; be copPer a;c a;; ierr.i;.aiioi:.s w:"i].

be  io r  co??er - io -co??er  co i i iec : io ;s .  A i i

ierni-aat:-ons w:, i l -  a iso be furr . i -shed by a; lo

inscaLLec  by  co i . t rac io r .  3us : -ag  sna iL  oe  coP-

per  iub ing  ( I?S) .

8 .  A i i  cLearances  6 i iG  s?ac ings  i ; ,  t i e  suos iac io ; i

and on the subsia ' ; ioa s i ' r i :c ;ure shaLi  conp.Ly

w i ;h  ihe  i978  Nat io ; ' aL  E lec t r i ca i '  Coc ie ,  A I IE

s tanGarcs ,  a r .G urah  ?ower  &  I - ;gn ;  Co: : .pany 's

i \ q c ' . ' - l r o  e i 5 0 ] .  " O . i ; C O O f  S . i C S ; a ; i O n  C - e a f a L c e S "I . , t  e w  l r t s i .  !

shai i  be i isec as a re lere;ce.  A i l '  e i :erg 'ze j

46 l (V ?ar ts  are to  be a i  ieas i  . i .20 inches acove

f inisheci grou;<i ievel ' .  Al ' l '  ei iergizeci +:ai)

r rn ' l  |  - . * is  are  lo  be a t  ieasc i i l  inches acoveV U i L  t . r e r  L

f in ished ground Leve l .

g .  A11 4 i60  voLt  b . :s  work  w i ; i ia  ;he  subs [a i io r '

rv iL l  be copper and wi i l "  be iur ; ished by airc

instai iec by .u i le cor. ; rac:o- j - ' .  ; : ;  ;e- ; ; ; ' : ; ia; : -c i 's

are io ce for  coPpe;- to-co??e; co;^ i 'ec;- 'o:1s aic

wi i l  oe f i : rn is i ied 
'cyt  a;G -- ;s;al ' .ec 'Jy 

; ie co;-

L t  6 r u  u l , t  .



( - i 0 .  L ign ;n iag  a ' r ;es :o rs  rv - - l -  De s i ;p7- : .ec  cy  c ie

?u-rc i iase::  ar i ,c: . ;s;aiLec a; ic i  coi inecreg c: l  the

con t racco- r  as  c iose iy  as  p rac l i ca i  i o  ihe

ioa<l-s ic ie (4i60 vo.Lt)  of  ihe : - .a j .n t : :ansior; ie ' ; . .

These l ign t r^ ing  ar rescors  w; ; l '  be  ra tec  io r

a t  l -eas t  4 i60  voLts  io  g rou : ic ,  anc  oae s ;aL : "

be  proV ic .ec  io r  each ?nase (3 ;  .  A  i iuaL-pa; ;

grouno shai l -  be provi . iec.  AiL bus rvork '

wir i r .g anc g: :ouncing seaLL be iastaLl 'eci  by

ihe  con; raccor .  The :u rchaser  rv i i i  supp iy

a iL  bus  work  tha i  l s  requ: - rec '

hL6  - " - ^ iaser  sna ; i  supp iy  a ;d  ihe  con t rac ;o rf  i  r  r t l E  J t i l  \ v \

shaLL : .as :a i i  a i l  : . r . su ;a ;o - ; - ' s  oa  ; i ie  4 i50  voL;

s ioe  o f  the  subs ia ; : ' on .  A i l  4160-voL ;  s i ce

insu ia lo rs  w i i ;  De  ;a tec i  i o r  a ;  l easc  7 .5  : iV

L I i$ i. tJ LIrrLr r

!2 .  Tne purchaser  w i l l '  supp iy  a ;G ;ne  co i . ; ;acLor

w i i l  i ns ;a lL  a  25  l (VA,  4 i60  vo i i ,  120  /244

-  -  ' ^  - ' ^  ^ 1
voLt ,  s ing ie -p iase  con; ro l '  ?ower  ; - ra r rs ;on ie r

on  ihe  4 i60-vo i ;  eac i  o i  t i l e  subs ia ; io r . .  A i i

nece ssa-f ,y ;e- ; i ; ; .a:-  s,  r^o. : l t : -ng brackets ai 'c

assoc ia ;ec  aarG\ . ia ' re  - ;equ: - rec  fo r  ;h is  : 'Ls la l - -

j .ac : ,o r^  r ' r ;L ;  a "so  be  prov iceo by  rhe  pu ;chase ' ; '

The co i ; ' rac ;o - r  sha" i  i ; r r . i sh  and i ; ' s ;a iL .en-

cLoseci  fuse cu;-ou;s oi^ ; ; ie ?r:" i rnary s ice

(4160 vo l t )  o f  :h is  con i roL  ; ra r^s io :mer '  The



( r ^ ruse cu: -ou;s  s l ia iL  be : :a ;ed

i(V and 100 ar.?eres, wlch fuse

E KV a; id 9 .0 an?e::es.

i 3 .  T l ie  cont rac :or  sha . : .1 ,  iu rn ish  ar .d  : .ns taLL an

^" - ' ra^"  ) i3 )L i  3 rL  ( ra : . r . t ighc) ,  8  po i -e -space,
L l t J L L l l J | t J T ,  r l s ^ s l  J ^ \  \ r s r r ^ e l o . . e , / t  t  Y -

100 an?ere ra;eci  c i rc- . i : -c brearer par^eL'  This

ci : :cui t  orea.(e-r  par.ei  saa!. j '  oe equipped with

c i rcu i t  b reakers  w ich  ihe  fo l "Lowi i .g  ra t i r 'gs ;

1 -  30 anPe-re '  2 Poie

2 20 at i i?ere,  L Poi-e

!1 .  The cont ' rac to r  sha i i  i . i rn ish  a l " ;  ?ar ;s  and

ias ta i i  a  serv ice  drop  f ron  lhe  25  KVA con-

l - ro i  t ra i ts io - raer  io  i i1e  c i - ;cu i ;  c - reaker  pane i .

Tn is  serv ice  c i rop  sha. i  cons is ;  o ; -  a  1 'z  i l ^ch

\r ,eai ; ieraeacl ;  iz  : -nch ; ig: ,c i  coaci ' : i l ;  a l le

:-nch weainer-c: .g; i ;  huc;  a; lc i  ; ; le encLosed ser-

v i -ce conouctors \ , / : i , : -ch snai l "  oe 2 '  #2 Ai ict

iype TF^W' bLack phase conciuciors;  i  -  #2 AII IG'

iype Ti i l^ l  wni te ae' l i : raL conct ic ior ;  and 1 -  #6

AWGI bare coPper groui ld r ' r : . re '  Noce lhac che

cen ler -capped ;^eu t - ;aL  sna l i  be  grou i :c lec  ;o '

the suDsta: ion'  st-r t ic ; ' t i - te grou; ic f :er 'c '

i5.  The con- ' - racior shaLi  ; -ur i ' : 'sh a. ; . ;  ?ar;s ai^q

insca i la iZQvo l - " , s iagLe-? iase ,aux i iLa ry

?ower  o . ; l ;e ' ;  o i i  the  subs ;a ; i -o r^  s t ruc tu re  co-

iuna ber.ea;;  ;he c i rc ' . . ; l i  brealcer paiel  '  This

io : :  a i  Least  I
' ,  ! - 1  . ^  - - ^ b ^ ;
l . i r r l \ 9  r e t . l ; \ f  e r '



?o\ ' /e r  O ' . . i ; !e ;  S ;aL '  COIS: -S |  O i  a  Z0  a ; iPe fe '

i -poie c--rc 'd i ;  breaker i ; i  :he c i ' rcui t  breaker

panei  I  a ) i  i ' r 'ch r ig id galvai : 'zed eonoi i i i  o; f  -

se t  n ipp .Le ,  ;ock ; !u ts ,  aao l j "as l i c  bush iags ;

the enclosec' i  co; 'Gt icto: :s wni 'c^:  snai l -  be i  #;?-

Ai ' , 'G, ;y?e T; ' ' i ,  c- 'ac< Paase co; ic\ iccor;  i  -  # l ; , .2 '

cy?e T.{-i^l wii ice ;:e-' ' ; ira: co;' i 'G\ic:or; aLo i - +:i2

Ai^ lG, bare co??er grour.c $7-tre;  a weacher-proof

out iec box; a 20-ar 'pe;e-ra- ' -ecl  cupLex receP-

tac le ;a r rea ; ;e - i -? roo ; -cover ;aac t i :enecessary

nor ;n t i r .g  accessor ies '

i5.  The coni ' ;acto-;  shaLi  su. :p iy ai ic i is ;a l -L two

2OA r^rat i  i i ierct i ry va?or s i reei  
- : ' ;ga;s al^d i 'he

?or , te r  c i r c t i - ; s  io r  i i ese  i i gh ;s '  The  l i gh f  s

shai i  be nour ' lea o; '  Doi ; l  s ices of  ;he 46 i (V

end of  ; ie s:ruc: ' i i re as shown oi i  ;he at ;ache<i

diagrai i is .  T ' ie i ig i l ;s  sn'aLl"  be eq'u: 'pped wirh

pho ioce i I s .  The  f  i ga t i rg  c i r cu : ' ;  snaL i  con-

s is i  o f  a  20  6 i ' rpere '  i -po l 'e  c i rcu j - t '  b reaker

in che c: , - rc ' . i i i  JreaKeI par.ei ;  t5 i r^ch r ie io

gar -van izec icoacu ic ; i5 : -nce \ '7ea ;her -p roo ibo :<es ;

anc  che e ; ic iosec  co ; ' cuc ;o ' rs  \v ; ' ; c i  s ;aL ;  ;e

i  -  #L2 A\r 'G, ty?e ?iW, b; 'ack p '^ 'ase coi 'Gt ic;o; ;

1 - #i2 AiiG, iy?e Tlj i ' i ,  r 'rh:'ce r'euc'rai coi: 'Guc-

-uor;  aad 7 -  #LZ Al ' r 'G, bare cop?er g:our^G wire '



i7 .  Ar;  120 l?.1,A voi- i  co; i ; ro l '  a;c i  ?o\ ' /er  c i rc ' t i ics,

anci  a. ; .1-  1.80 voi i  Cis--r : -bu- ' ion c i rc 'u i ' t 's  on

tne  sL ics ta ; : -o r^  s i ruccure  aac  Loca;e< i  w i - t ; : ' a

the  suDs;a : i .on  area  soa l ,L  be  e ;cLoseo in  ga l ' -

vaa:-zec r ig ic conclui t  a; ic ai i  conductors

snai i ce 600 voi t , ty?e :.1i" '1, coP?er ' A]' ' i '

bu : : ieo  cono ' . ; i - t s  saa : - i  be  coa lec  a i :c  seaLec

wich  b iac lc  f ias f , i c  conPou; id .

. j .8 .  AL i  45  ; (V  ousarS,  co ; ipLe ie  w i th  f i i c iags  and

cern ina is ,  sna i l -  be  s . i?P ' ' ies  and - ' ; ' s taL ieC

by lhe  con.c rac ;or .  T i i : . s  b ' . i s i ; : .g  sha i i  be  eLec-

r r i ca ic ' . :b : - r ^g - ty?eco??er ( ;PS) ra teda i600

am?eres con; in. ious,  a; i  b- ;aceci  lo iv i lhsiar 'c

i i ie ; iec;ar. icai  iorces assoc:-ated r , r : - : i  cul . ' ie i i ;s

u?  ;o  j "C ,  0 ; ;  an te  re  s  ; ; s :a ; ;a ;eou;  - ; r  '  See ; ; 'e

a ; ;acnec  G *4$ I6 . ; - ;S  .

L9  .  A i ;  E  . (V  o . i s : -ng ,  con : ie ;e  rv i i ' l  i : ' i ; i i l ' gs  a ic

Eerninais,  shal , l .  be s i . ippi ieci  ar . r l  insiaiLeci

by theconErac ;o r .Th isbus iagsha i ibe l / c

bareco??er rs i raace i rs i r ' g le -co ;d ' ! ' : c io rcab ie

suspe i ld .ed i - roaronee i ' c io f i i l esubs ;a i - -o ; i se -

conclary ;o i ;e o; i ier  Dy i lear 's of  B KV straj 'n

insu ia io ' r s .See ; ; lea ;eachedd iagrans '

. . ,  1 "^a  - : , -n i i6gg f  s ; ra . i  supp;y  a i .c  E i 'e  co i ' ; : :ac ;o :
L V o  I r r g  i r \ r r u

sna i i  i ; s taL ; .  c ; : ree  (oae ?e ;  phase)  ;o ; - ; - ' ; ;ec

(so ; . : -c  c -ase)  c : .sco i i ' ec :  sw: ' ; c ' ' es  o i^  ; ie



s . ios ia ; i .o ' ;  s : ruc ;u re  o ; l  t i i e  i : - r ^e-s ice  o i  i ie

r . ine  o i i  c i rcu ic  o :eake i : .  The con l ' taccor

s.raiL cor. ; ,eci  ihe Lir .e-s:-ce of  ; . :ese c. 's-

cor^: lect  srv iLches to ; i .e seco;,dary bus:- ig oa /

tne s.ibsta!:-on anc i i^e ioac-side oi ihe r.:-r.e

^ i :  ^ . i - - ^ . . i  - ' ^ - . ^ - i . ^ . -
9 r l  ( - ! !  L L t r  u  9 l g G N g -  .

') ': .: '-  ̂
L L o  r r r s ; r . r r ' - r i 6 S € f  S i r 6 r ^  s i ; p p i y  a n d  i n g  C U r i r - i c i g u U f

sha iL  inseaLL th ree  (o ; .e  ?er  phase)  fuse i  cu i -

ou is  on  the  sucs ta t i -on  s i ruc :u re  io  Prov ide

pro tec t ion  ano c iscor . r ,ec :  iuac i : .ons  ro r  the

sur;ace ?ower t i6 i rSior; ie: :  bank. ?he ; : -ae-

s ic ie  o f  these fuseo cuc-ou ts  saa i i  be  connec:eG

lo  the  subs :aE ion  secor ' ia ry  bus  wo- i ' c  ( l ' ;60  vo ' ;s )

aac i  the  ioad-s i .ce  snaL;  ce  co ; i ieccec  ;o  tne

surface !-ra;sfoi :ne'r  ca; i<.  Tne s-d: l r -ace ?ower

t raas fo : : ; ie ' r  DanK sna i i  p ' ;ov ide  480 vo . , . i ,  3 -pease,

60 Heriz ?ower ior  su: : ' iace ioacs.  The conr^ec-

t ions  s i raLL be  nade w i th  4 /0 ,  bare ,  s t ranced

cop?e- r  w i ' re .  A l l ,  w i re  anc  connec io rs  sha l i

be  suppL ieo  by  cne  con t rac to r .  The  voJ ' ;age

ra i ing  o i  ; . ie  iusec  cu ; -o \ i : s  r  : - r .s . iLa ;ors ,  a i ,G

iuse i iL lcs sna:. i  ;e a:  ;east  E KV. The c 'u i ' i . ;e; ' ;

ro? ino  n f  ;ha .  f l : sec  cu i -ou is  saaL . i .  be  240!  6 L  l . r 1 6  v l  s r . v

ai i i?ef eS ai iG -Lne Cu:-- ;ei . ;  f  a; : ' f 'g Of ihe iUSe

l l " t ,  sha ; , .  be- .s i .zec  ;o  p rocec i  che  sur ;ace

ira; ls iorne-;  Dar i l (  a ic w:.- i  be s?ec:" f ieci  a i  a

La ie r  cace .



\ !

') ')

L J .

Tne co;^ i : 'ac;or s; '^aL, provice : - 'o ' ' in i - ' i 'g

oracke ls  a l  ine  Loca; ion  s i iow i i  on  ; ; ie

- ? ? ^ n - ^ . a . :  . 1  :  - a - - . - . c  i n - . '  : l - , p  i : i , S t a : ] . a : i o i .
a L  L a g r i g l ^  \ l  5 c i d i r  c r r r l D  ! v !  L A ' e

oi  i i ie  u i i i - i :y  conpa; ,y  ne ier : - i 'g  cabi ' ;e ; '

Tne  co i i i r ac to r  shaL i  a l - so  ? rov i i e  a  bea r '

or o;ner inoua;ieg arrai lge;-*ei,-L on l; ie sub-

^ - - - . :  ^ -  c l - : - : r . r - - - - . 1  c a -  - i - . ; g i ] a C : " O n  O fS t a t - i O i i  b u i u U L u ! g  i - t J r  r r r . >

tne  uc i ; . i t y  co ; i ipany  secoadary  (4160 vo i t )

ne ierj. i^g ;::ans fo-;ne::s .

T ;e  con l rac io r  sha i i  . ; rov ice  a i '6  : ' ; s ;a i i

a  fence ;ha t  s i - ia i i  conp ie teLy  eac lose  tne

su is ta l ion .  ?he fe r .ce  s ;^aL '  be  in  aceo ' f -

ciance r.ri-; i Ucah ?oru'er a;ic Ligh; Co;;pa;ly

spec i f  i ca i *ons  '  w ; i ^c i  a re  a i iac i :ed  (page

2 of  ihe at ;ac;ed Ucah Poler ai :d Lig; ;

Fnrr r- rr rrsr. 'c i f ica::- or.s a;i,c i.e qu:-::er,en cs
\ J U U l P e l l J  u  ^ J v

i .oc  Cus;o ; ie r -0 rv r .ec  Subs;a i ions-  09 'CC0

Voi ts  a i^d  3e l 'ow" ) .  The nosE inpor ;aac

i - ,ens  c ) i  i ;ese  s?ec : ' f  : ' ca i io i ' s  anc  a id i -

: io; ia i  : . ;scl : 'L icci-or.s are l ' : 's ;eo be; 'ow'

6 .  T ; ,e  ieLce is  ;o  ae  o i  ga iva ; : -zed

"'- 
: -' - .  ̂ ;..t 7 :ge ; -i. a,e -.6;' ' ; \ ' i  ̂ ;; ' ^

\ - r t g ^ ! ^  I

i oo i  e . i ;e : .s ;o ;  o i  ta r ;ec  rv i ra  above

ior  aa  overa ; : '  ;e : -g ; i c  o f  S  : -ee ; '

b .  Tne ie ;ce  sha i i  be  grouacec  : - i  ac -

cordance wich che sPeci f : -ca: ior 's



fo - r  fe ;ce  g : to i j t c -ng  ?rev : .ousLy  ce-

sc rL rec  t -n ; l l e  sec i j .o r .  o f  ; i i . r s  sPe-

^ :  = :  - -  - i  ^ -  - - ^  ^ - :  - . , :  r l . ^ . - . r . . - ' : - l - - t t
C  r  -  r L c i  L  i U r i  ^ r C r : ' L C \ r  \ J A  u  u t r u  t r t E i  .

A g
t l l -  r r t J  ^ J \ ' , I r r L  -

: ^ - ^ ^  : ^ ' ^ . - j  - :  
' < ^  

^ :  : - \ - - ' ^
r E r r L E  ! a ! , r r  I L  C r r \ r  t , r \ J L r \ J l r i  \ , I  - e v M

;  - -
v \ r  5 o u s D  c ! ^ u  

- ; e ; : O V a D i g  
D a ; ' : e ; S  D e

1 1 -  ^ -  ' ) l l  - 1 - ^ . . ^  : i -  j
r r r \ J i €  s r r c l r !  L  s J \ , , r V ( i  r r r r r D r r € \ J  i ; !  s \ f g .

r i -  ^r i i €  s u D S ; a ' , l o i :  i e : l c - . ; 3  s . 1 a i i  e o c  o e

coi^i lec iec or :-n coi , ;ac I  w:- ; ; i  a",y

^ - - ^ 5 - -  : 5 . ^ . ^ j - . ,
l e l L r r c : r  ! g . . l v 4 r ^ € i .

"Dange; - : - : igh  Vo. ;age"  s -g is  sha i : .

oe  ?ron i i :enc i .y  i : -sp iaye i  o ; i  a i i .  s ides

^ =
U !  l - r t C  r E r r l - E  ! e r v a r t ! ;  l , r i J  s D r \ r €  o

Or.e r.a;i ga;e (3 ;-eec w'ce) ar.c ,f,r.e

^  
/ ' ! ^  j ^ ^ '  , , j - : -  a r , ^ - - - :  

-

ec .u -? ; ; e ; ;  3a ;e  \ - \ , /  r ee t  w -Ge  ove16 - re

co;s is ; ; ; .g  o ;  2  5  ioo ;  w: .de gates)

s . - .a -^  Je  ?rov-ceG.  T l ie  r ,a i .  ga ;e

s ia iL  oe  i .oca ie i  on  c . le  e i^c  oP?o-

sj .ce ;he ai .gr t -voi- 'age e: ic of  t ; ie sub-

^ r - - . i  ^ -  n * n . ^ S : . : e  ; i i g  h : * i : S i C e  a n $D  L e L i . v r r  v : J t r v a

;ear l ; ie hig. : -vol :age e; : ,d.  lLese

ga ies  s i .a iL  be  co i . sEruc :e i  o i  ga - -

. - ^ -  j  -  - ;  :  ^ - l  - :  ^ - J
Va i i . l . zec  ou€d r  p ip€  a i .G  C ia : - i  ' i . i ' ^ (1

a;.d s i ia i . i  be I  ; -eei  ; r ; -g l - .  overaiL.

AL i  ga ;e  s  sha- ;  ce  ? ;ov : . ied  \ ' / i . ;n

.oc.c: . i :g ?rov:-s-oi .s :o ?revei . i  un-

aui , lor izei  e i i ; ra i .ces .

€ .



The purcl^ase'r  s. ' la; i  su2p' ; 'y  6 i1G ; l - 'e co; ' ; ;accor

s i la ; - i  - - ; , s ;a ; ' i  rhe  na- - : - i  sucs ;a ; io i i  c i i sc r ibu ; io ;

iransiO-rae'; oT i-f&iisfori-*e: bar.*. ?lle s-,-ibSia;: 'oii

s;ruc;-.ire ias beer. o' ' .:; l-:r 'ec :o ?rc'vj 'de i; ie re-

qui : :eci  spacir .gs anc c--ea:a;ces io- ;  a capaci ty o;

-  ^ ^  ^  - t t : t  - -  - ' ^ t

u? ;O ) 'U \ r \J  KVA.  ;Orvevef  ,  ; i ^^e  : ' ; 'C ia 'L  ; fans-

fo::ne::s r. i i ; i  probabiy oe a ca:: '< oi ;h::ee 333 :(VA'

s ing ie -p i ' iase  t rans ; -o r ; ; re rs  ( i ,C00 i (VA ;o ;a i  ca?a-

c icy ) .  ? i i e re fo re '  t l i e  co i i ; racco : :  w i iL  i i l i e i ' y

neeG co ?- i 'ovi , le ulansforne; s;a; 'as io ach: 'eve ;he

requireci  ver: : -cal"  c ieara; lce for  t '5 KV ior+esc ' l " ine

pa- r ts  o f  i , zc  inches .  A i i  l rans io rne- rs  sha.L i  be

eqri i??eci \ { i ; i .  p ' f  t i ; la-t-y aio SeCOf' ' f ,afy iO7-;Ld' ;nf ,eG

bush ings ;o r .connec : : ' onco inesubs ta l ' i o i i s ; ruc -

;ure equipner.L ani  b ' ' - is  l rork '  ?he coni : :acio: l  sna.;

p rov ide  a  4 lA  Dare  coppe i :  w : . re  Dus ex ie r^dec i  be-

i \ , reen46KVs; ra in insu ia ;o i ' son l i l esuDSta i ion

pr i :aary end for co; i i leccio; i  of  the c ' tansfo:ner

baik ?r i inary (40 l (V) '  Tr 'e con:rac;or sha'1l  nake

ai i  t fa;SiOf i iae' ;  ?Ol, /ef  co; l r .eC; iOrrS anc s ' ippiy aLi

na le r iaL  exce?;  ; ' tans io l ;e l  cush ' ; :3  ie - ; i ; ; iaLs

i- .eecec ;o 
. ; ia. ie 

the con; iec; : 'o i is  '  T i ie coL; ' rac; 'c- t

s ; .a - - ; ; l s :a . l "a ;cco i i r rec -Ls ' t i t s ;aELOngrouad f ie ;c

;a?s for eac.1 Polrer ; ra; 's ior 'er '



Tl ie purchaser snat i  supp-y ai^. :  ; i 'e co;^; ' rac;or

shai i  i i is ia i i  a;s wire a i^eu;1:a1 cu-f l ' ( r ; ' ; - i i ; ' : ' ; - t ; ig

gro ' . ;nc ing  res is ;o r .  The ?urc ; iaser  shaL l '  s ' ' i pp iy  
D

ar.ci ihe conirac;o-r sr'a' ' ; '  : ' ;s;ai; a;c hlire a r'eu-

i-;ai cur::eni c:ia;.sio-rne'r '  lhe aeu;rai c' l.:-fren;

:::ansfofiLer snaiL be n'c':;cec i; is:de t; ie gj:oui^G:'; 'g

res j -scor  sha i i  be  co i - r rp ie ;e 'y  e r^c iosec  in  a  ga i -

var^:-zeci expai,iec neiai eec-' l 'osu-ie t coii i?iete wirn

Eop-rouaie<i  ous; . ings'  T ' -^e co: : i : :ac:or s i raLi  suTpiy

ancl  ins-.ai i  a gaivanizec s ieeL sia;^c ; l ia;  wi- ; .1

eLeva;e tne gro. i l ic : ' r .g res;s"o' ;  s i :ch iaa;  rhe

ne : -gh i ;o tneex?osec ;e - rn i ' LaLsabover ; ' ecus ' - ' : ' r ' gs

is at  ;east  i i i  : ' ;^c l - .es.  A : :  iach gaiva; i 'zeci  l ' : 'g: 'c

cor.c iu i i  shaiL be p ' rov-^Gec 6i iG i : , :s;aLLe,:  
'cy 

;he

con i - facco ' t  wn ich  rv - . - -  : . ; ' - ; -a :e  a ;  ; ie  ;eu ; raL

- - , " " - , . i  - i  : ' l t  r ' eS : .S iO- f  6 i - .G  ;e ; ; : - ; . a ;g  a :  ; ; g  ; - ; g  O : '
E i r  v u r r u  ! l r b

ci : :cui i .  breake-; .  Th-^s col 'c ; i :  s ' ia;1" el^c-;ose i tv-o

#L2 Al^lGr type Tli l., l  conci' ' ic:o;s inai conr'ec; io t; ie

neuiral cur?€ii i iransio;T'er aLc ihe groui'd faui"t

::eiay at i;e i i .-! i^e oll" c: ';cu:'; breare'r cor' iroL ?a-

ne l , .  Tee co i . t - tac to r  sha^ l  cor^ : lec !  cne  L iae-s ice

oi  Cne r ,e ' . i ; ra i  grodiGi i 'g ' ;esj-s:o: :  io tae nain

c-ransiorne-r  neuiral  ar 'c ;ne Loaci-s: 'ce ;o ihe iL: 'ne

groun<i i ie ic l  ar .c n: ' ;e i 'eu;rai  groui 'c coicuc;or '

S.eier r ,o i i ie a;racaei  i iagra; 's ior  c l"a;- ' : : -ca; lo i"

The conirac;or s iaL; '  a iso ; rou; ic ; i - 'e ; 'eu:ra '

\ -



(r gro i jnd ing  res : "s io ;  en 'c iosu ' re  to

ground i ie 'o .

; .  The purchaser sna;l '  suppiy, aac " 'he co;^; ' tac;or

s i i a ^L insca i . a ; i i ; eo : ' ; c - ^ r cu - iD reaKe rco ; i i -

p ie le  w ich  con ; - ro i  pane 'L  a ; i c  scanq '  ? ; l e  ve r ; i ca i

cLea ra i ce to ;heLowes - ' : ' ^ ve?a : : ; aDove tne i i -

n : .s l rec i  grac le on Enis  o: ' l  c i rcu: ' ;  b- ;ea 'ce:  r " is ;  be

a ;  l - eas -u  i i L i ; c i i es '  ! t ^ i s  o rLc i " r cu i i  o reake r

shaL lbeequ ippec iw i ' ; h l ' i ne - s : ' i ea r ' < i Loao -s : ' oe '

;oP-nnounie$ o 'dsai i 'gs '  Tae i i ' ; 'e -s-c ie  o i  ; l le  c i r -

cu i t b rea . t e r saa l - l 'Deco l l ' : l e c ;ed to : i ec - scoLnec ;

s r v i l chesp :ov : - cecon ;hes \ i i s ; a i i ons ; ' ; uc ;u re '

lne ioac] -s  ioe o i  c i ie  o i i  c  ' rc i ; i ;  o . reaker  s l la ] .  
- i

be Cooir€Ct€d. to al^ ove.rheac iDowe.f ] . ir .e e:<;enc:' ;3

i o ihen iaepo ; : ;a i ' v : "a tnea?pro?r 'a ;es ;a ; 'e 'o ; f '

anc lsEra ia insu ia ;o ' r sno 'da ieco i ; ;esu ts :a i io i

s i ruc tu re .For ihepu ' rPoseso ; - ; ;1 : ' sb - i s ' t i e

conE- rac io - i shaL l " : i ; rake the i : ' : : e -s : ' aeco ; i r ' | ec t ions

as  desc : : ibec l  aDove '  in  aod ' i ; j ' o r^ t  : ;e  coL i ' rac to r

sha i lex iendacor .quc io . joaeac i lphase i . ronc ie

ioac . -s i< ieo ichec i . r cu icb - reaker :o ; . . l es ;a r^d , -

o f r insu ] .a to . rsa r .os t ra i ; i - r . su l .a to rp rov i ieoor .

the  subs ia i ion  S; ruc iu :e ,  i€av ieg  an  i 'E  : ' : i ch  p ig -

ia i i  fo r  coanect io r '  ;o  che overheac  L : ' r 'es '  A i i

inEercon;ecCi: i3 cor 'c luc:ors usec io r 'ake c ' -^e co; i -

necE ionsdescr ibecaboves ia i ibe l / cA i , ]G ,S t rancec



( / ^ Dare  co??er .  The  co i - ^ : rac ;o - ;  s ;a ; ;  i u - ; ; ; sa  a ' i

Dar ts  6 i iG ;na;e l ' ;a is  a; ic  ; r 's ;a- l  a  co; ' : ro !  fo \v-er

c i r cu i ;  i o ' r  ; i . e  o i '  c ; r cu i ;  o ;eake r '  Th : ' s  coa -

gro- .1 ?o\ ' ter  c : - - ;c ' . i iC sna- i  CO;s- ts ;  Oi  a  30 a; '?efe '

2-poie c i - ;cu i i  c - ;eaker  :L  ; ie  c : ' rc ' ' i i ;  D ' ;eaKer

par .e i  (240 vo- ; ,  
- i -phase,  5C ' ie :zz) ;  15 - i 'c i  ga i -

vanizec,  r ;g ic  coac, i : - t ,  f : : ; i ;gs,  an i  no 'u; i : i i ' : 'g  ac-

cesso r ies ;  a ; .3  ;he  e r ^c ioseG co r ,d . i c i o rs  rq . - . : - ch  s } .a i : "

be 2 , i i io  A i r :G,  ;y?e l : . r i { ,  b iac ic  phase cor ' i i :c io ' rs ;

aaci r - #iC Ailr-G, bare cop?er g-;our'6 rs: 're' The

co r . ; racEor  sha i i  so i i c l Ly  g rou ; 'G  c ie  ; i ne  o i i  c : r -

cu i t  o . reake r  i l a : : i e  i o  i he  suSs :a ; -o i '  g rou r ' : ' 6  l i e l o '

A aue i ra i  Srou. . ic  curre; i  : j .a ; is ior ; :^er  c i - :cu: ' l  to

be j . asca i i e {by ;heCo i i i . j a c : c rhasa i reacybeen
I

s?eci f  leo.  A i ; : - ;e Powe; '=eeoe'r  gro 'n; 'd r ;o; i : ' ;or

c i - rcu i t  ; i - i i s i  a l , so  oe  j "Ls ;a - ; ied  by  : ie  co i rc l l€ccor .

T l :e  co i . ; rac lo r  s ;a i i  s . . ip . ; i y  aL i  par :s  anc  ; ia ie -

r : -a i s  to  insua i l ,  ch is  c j . r cu ic  as  s?ec i f  - .eo .  ) i o ie

;hag ine grouacl  ; ior ' icor ' ; i ' - t  sha; i  be equi-7peci

by ine p ' ! i rcnaser a '1ci  co; ' ;a ' ' - iec : ' ; '  ; ; - 'e ; i ;e o;L

ci-rc. . i : , i  oreauer cor. ; ro.L p; :e; . .  l : .e Sroul^ i  ;o; ' : ' -

co - r  c i r cu i ;  s ia i i  o r : ' g : ' r ' a ;e  a ; : ; ' e ; l : ' e  o i -  c i r -

c ' . i i ub reakercor^E ' ro ' i ' pane i -a ; i ;e ' - ; ^ i ' a ;ea ; ; ' 1e

raine ?ol{er feeoe'r  groui 'G ar^cl  2^ioc rv:-res as Ge-

sc-r ibeci  beLor+. '  Th's g-tou; 'G ; ;oai- ;o;  c:-rcu:- ;  shalL

consis i  o i  a )5 inch gai"va; 'zec r :"g: 'c i  co; 'c- . . i i ; '

; i ; ; i ngs ,  aLo  ; io i i r ' i i r ' g  accessor - 'es ;  a i i c  ;he



er.c:osec co;duccors rv. : ic l  are '  -  ; l i rO Ai fG'  ty?e

T:-i if, yel,:-ow p:';o; l ' / ire' aiic r f io Ai' iG, cY?e

Tiil 'J, greeri, grour.G rvire' T'-^e ye';ow r^n're shaii

oe  cor . r .ec te i  ;o  ine  n- ! ;e  feeser  c i rcu i ;  p i 'o - t

tc i - ;e ai  ine po-- i t  lvhe-re : - i  Leaves t l ie suDSia; ion

^- ! .e . -  - - :  -  ^  ^ - - - - - :?  i - r ^s . : ;a ;o - i  access : ,ng  : . ;  Co
S ; f U C L L i f e  v i - 4  e  5 L & 4 ! r

cne overiieaci ?or{er i:ne :o i le ; i i-ae ' The greeii

wi-re shai i  be co; l ' r^ectec :o ;Le ni ; ie neuirai

gro, ino rrr i re on ine ioai-s i -c le o;  : ' ie neu;rai  '  \

g rounc : - r^g  res  j -s ;o r .  T ; le  con; - f  ac ;o - f  sna l " '  ;esE '

cai  ib-raie,  anci  sei  i i^e o:- ; -  c i - rcu:- ;  b-reake.-r  ?ro-

:ec i i ve  re iays  and cu- r re i . i  ; ra is io r ;e rs  as  S?e-

c i f :ea  bY i ; ie  Purc . :ase- i : '

i l  F ' - . r  { r - ^ h a S e r  S ; : a ; . 1  s . ; 7 7 * y  a : : G  ; ; ^ e  C O ; ^ : j . a C ; O - ;
f  o  r l l E  i J t - l ! u r

s ; :a i ;  i r . s  ca- i  a  su ; - ;cg  -1 ; " ' ie j  - ;a ;1s ;o - ; - -e r  j6 i " t '

A r -L  i ra ;s ; -o ' ;e ;s  sna- ;  ;e  eq ' ' ; -??eG iv ; ; ; :  ; c?-

nor i r , , iec  b i iS i : . : .3s .  T^ le  co ; i : rac ;O ' :  S t^a ' i  ; ia^<e a ' l

trans f ori ier conr.e c t: 'o;s a;ic sllei ; so ' ic iy g::o'ur'o

che i : :ans for ;ae i :  cases  :o  : l ie  su js ia t io ; '  g round

i ie id.  The i - fa i is fo 'm.e'r  cai ' ic  wj- i i  vei :y i i te i 'y  cor ' -

s i sco f i l i ree i5Oto2OO: (VA,s ; r ' g 'e -p i iase i rans-

fo r ; ie rs  (45C to  600  ;WA ;o la -  ca?ac ; i y ) '  The

co i i t - rac ;o r  sha i i  be  - res?o i^s io 'e  fo r  ac i i iev ing  ;he

requ i reove- j . ' ; i ca l -cLeara ;ceo ; ' i ' L i : ' Lcaes io : ' i ve

parts on tais i ra; ' , 's fo-r i ier  balk ?r ' ; 'ary (1" i '5 or

7 .2  i (V ) .  The  co i . : raccor  saa ; '  supp-y  a i i  i a re r : -a i



i , '
neeGeci  io  insta i ;  a '^1c co i ' - i : 'ec i  i ; :e  sur ;ace Po\ ' ie : :

i - tansforr ,er  banic.  The su:: ' iace ?orrer i raasforner

bank  s i ia i i  supp iy  4EO voL is ,  3 -phase,  50  ' {e ' ; cz

'  
cx  ioca ted  i i  rhe 'sub-

?ower  Eo a  i i s ; - f  iD . :C: -On D '

-  -  -  -  j  . - . -  o - . ^ -1  ?s- r i : le .  T ; le  sPec i i - j -cac 'o i ' s  f  o r  c ' l i s
S u a u r l J r l  i : l l ! - ! \

?ower  feede: :  c j - ' r c ' . : l ;  aec : i 'e  c is ; : : i c ' l c ; 'o ;  box

are  g^ven oe io rv .



\ t . T i ie  co r r ; rac ;o r  s^ ,a i i  su77 ;y  a i l :a r tS ,  r .a ;e -

i ' i a i  ,  anc  ia ;o r  ;o  - ' as ;aL ;  a  430  vo i ; ,  3 -phase ,

60 l ie ' r iz  ?or. /e: :  ieecer c: : :cu:- :  i ro; i  ; ; ie sur iace

?ot^/er i - ransio ' ; rne' ;  lo a 480 volC c:-s i r : "ou; ion

DOX lhat w-.r .  -  Je s?ec j . t  lecl  iauer .  : i l  s  ?ower

feec ie r  c i rc . i i c  sha . ; . i .  coas isc  o i  a  4 - : -ecn  weacher -

; read ,  4 - incn  r ig ic  ga iva ; ;zeC co l^cu- - : ,  r .eces  sa ;y

4- inch r ' . , -g: .c ga;vaaizeC concu-- i  f i t ; i : r ,gs,  a i .c

ci ie encLosei  concuccc,- is.  The co;.c] . :c;o: is a;e

2-350 ) iCM, ty?e ?i i iv ' ,  coPPer co: l t iuc;ers Lr.  paia-

I  i  o  I  io?  - r -  c  ag  .  .?h is  4 - i ; l cn  conc ' . i : . t  sha i i  bei  i E ;  !  t e .  y r . 4 i

soi ici 1y gro.incieo to ih.e sub s ;ar j.or. groi;;ci rieLii

' - , ,  * ^ ^ - -  . ^ i  -  F - - 4 . . - - j j - , - . . U S e : - a g .  T h : . S  ? O I f e fD)  i i r ec r r f  b  \ r !  c  ! ; !  L , t J \ i \ .  t r r c t  r )

f eece r  c i r cu i - :  sea i ^  i n l i : - a ie  a i  i he  s ' . i - l f ace

poner ; ransio ' rner secondary re ' t ; r :L; la is a; \ -  ;e;-

in inaie on i i ie i : - ;e-s: 'oe of  t . :e 6CC an?ere ;a: ' i '

b - reaker  a t  . ' i i e  / '80  voL;  s -s i r : -ou ; :oa  box .  T ;e

conclui l  s i la i .L be const ' tucied in acco' ;Gaace rv i i i l ,

acce?tab ie  s ia iGa l -ds  f .o t  a  \ rea iherproo f  : . i s ;a l - -

; .a t ion .  See che a i iacoec  c i iag ' rans  iO ' r  a  c .La . - i -

f icat ion of .  t ;^e rvor-k descr:bec above ar.d io ce-

le- ; in ine the -reLa; lve Local i -o: i ,s of  ; ie ; ra; 's-

i . ^ - 4 ^ - )  \ . - ' r  ^ - - i  - :  j  - - ' - j ' - ' - - - - O i ,  D O X .f  O - l I I t € I  t J < ! r r r !  c r r l +  l r  ! D  s !  r v u  u

d ' ^ a  - 6 ? . - - - 1 . - . - -  . ' - r i  
-  

. r r - , ' : 1  1 . t  . ' . i  : : ' 1 , ' - i - e - . ' : - a ; S  f O f
r f i €  C O i i s i d u u L r r  > . i 4 a r  D u ! / - : /  c a r :  ' r ^ s s e r  J

anc l  co i .s : ruc i  a  / '80  vo ; t  c is ; ' ; ' - ,Du; io i ^  Dox  io -

ca ;ec  as  sno\ f i l  i a  ;he  sucs :a ; io r '  o r '  ; i ' e  a i iacaea



c !ar$ ' i l6 ins .  Th is  c i : -s : r :ou ; :o i  Jox  sna; ' -  ce  co ; r -

s ; - ; 'dc ;ec  o i  i :eavy  g . iage s iee ; ,  a ; rc  sha i :  be

weaci ie-rproo.t  a;G vrea; i le; : lg ' - ' l  '  Ai i  co: lcu: .  is

encer l - i1g  i i - .e  G is : r^cu ; io ;  
' i ox  

shaL l -  De equ ippec

rvi ; ; .  rvea;he.- ; ig i . :  hucs.  T;e : 'nco;: l ing ?o\der

; -eeder  c - rc ' \ r l c  - io r  i :e  G^s ; : ; tu ; : 'o : i  oox  s i -^a ' : ' l

ce:-aj-nace oi ,  c ie Li ;e-s;ce o;  ; ie 500 a: i?e: :e

main  c i : : cu : -c  b rea ;ce ; .  T ;e  ;oac-s : 'Ce o f  ih is

nar-n c:-rcui- ;  ; ' ieaice-;  s. la; i  be coanec:ec to

chree co??er  buses  (o i 'e  ?e ;  pnase)  Dy  near 's  o f

245A licl i, i i '?e Tii l{, co:r?e-r col,cucco'rs' The

buses  sna i i  oe  ra ;ec  a ;  i eas :  6C0 a i ipe res  con-

i in. ious anc b-;acec ;o rv: ' ; ;s  ia:^ 'c i  ;ne nagr 'e i - -c

"o rces  
assoc l -a ;ed  w ic ; l  iCTCOC a ; i?e res  o f  i au i t

c i i r ren I  i ' i onenca; i i y .  T . ie  c ] -s ; ; i c - t i ; - ,o ;  co : i  sha l i

be equippeci  rv ic i i  3-225 a; '^rere c i rcu:- ;  breakers

anci  1-50 a; iPe-te c i rcui ;  crea' ter  io s ' ipp;y ar 'a

p ro teccche48Cvo i ib - ra r^chc i rcu i ; s 'The225

- -^a ' .a  , . ' i . -n r i iU  b ' reake: :s  sha; i  be  ' . i sec i  to  suppLy
€ r l r l l , r g l E  v t r ! v !

tne " ian",  "3ei t  D-r ive " ,  a; ic "3a;h ' -^oi ;se ar 'd

0i f  ice".  ?he 50 anpere t* t" ' " ' t '  oreai ' 'er  s ' raL] '

be  usec i  co  supp l ' y  a  yaru  i igh ; i r 'g  c i rcu i i '

Tae i ine-sic ies oi  ; i ie 225 a; i?e-re c:-rcu:-C breaKers

sna i l  be  coanec iec i  io  t ;e  phase buses  by  ; . '€6 i^S

of 4lA, - ty?e T^-; i { ,  co?pe-r  co; icuc:ors '  T ie l - ' r 'e-

' s i c ie  
o f  i ne  50  an i?ere  c i - ; c . ; i c  o ;eaker  snaLLbe

connec iec l  ;o  ;he  l ; iase  Duses  oy  ;ea i rs  o i  #6 '



I .

Eype Tl i I { ,  co?Per conciuc;ors .  Tae ci  is  i r ibu-

uion box shai l  be equipped w-r-cn a co??er grounc

bus e :<cend ing .ac- ross  the  boEiorn  o i  the  box  fo r

the  en i i le  ; .engch o f  ihe  bo :< .  Th is  coPPer

grounci  bus shaLi  be ratec ai  600 amPeres con-

t inuous  anc i  sna : : .  be  so i i c i -y  g rounded io  Ehe

d is t r ibu i ion  box  f rane anc i  :o  the  subsEat ion

ground  f ie id .  A i i  c i r cu i t  b reakers  sha l l  be

s tanc ia rd  n ro ide< i -case,  3 -po ie ,  ihermaimagnet ic

c r ip ,  600  vo i t  ra red .  The  box  sha l i  be  con-

s t rucEed such  thaE a i l  c i : : cu i t  b reakers  can

be opera tec i  ex te raa l  io  the  box ,  a i i  c i rcu iE

breakers  have lock-ou l  Prov l -s ions ,  and a l l  c i r -

cu ic  b reakers  a re  eas i l y  access ib ie  by  rneans

of hingeci  doors iv i r ich aiso have iocking pro-

v is ions .  The  box  sha l i  be  cons t rucEed Lo  Pro -

v ide  fo r  enough ieng ih  fo r  che  Poss io le  fuLure

ac id iE ion  o f  a  400 araPere  c i rcu i t  b reaker '

The  conEracEor  sha l1  supp iy  a i l  pa r ts ,  rna te r ia l '

and  labo- r - -  to  i ; i sca . l -L  tee  ora ; rch  c i i s t r ibu t ion

c i rcu : - rs ,  concu ic  r : . se rs ,  and  in i t i a l  po le

(?o le  C  on  a ; ;achec i  d iag rans)  fo r  the  4E0 vo i t

c i  i s i r i buc ion  c i rcu i  cs  .  R ig ic l  ga ivan ized  con-

; ' .1  r  c  anr , ' i  ' - ,1gq l  w i th  \ , /ea ther t i -ghe hubs  sha i l
L I u t L b  s \ t u ! i r L

or ig inace a l  Ehe d iscr icuc ion box,  ex tend un-

<ierground to poLe Cr and exiead uP pole C by

ineans of  r ig id  gaLvanized condui t  r isers  anc i



1, /ea ; r ie ; i ,€66S.  A iL  Ju- i '  i -ec  COi id ' r i iCS s^ :a i "  ce

coace<i wic;  c l -ack r .ast : 'c  co; '?o\ :ac '  ?oie C

sha i i  oe  a  tC  f  t . ,  bu t i - t : :eace i ,  C i 'ass  2  o r

3  po ie .  ?n 'e  co i . i rac to r  s i iaL*  s t lpp i ' y ,  se ;  '

i ; is ;a i i  a l i  necessary ha-r iware oi i r  aao s ' ippiy

a ' i  i i a rcvare  on  te is  po ;e .  lhe  b :aacn c l i s : ; : ' -

bu i ion  c , - rcu ics  io r  the  " ia i . " ,  "3e- i t  D i i ve" ,

a r .o  "3a ih  ; iouse anc i  Of f l ce"  s ;aL i  te  ? ro iec ;ec

by 225 a; : ipe' ie c i - ;cui ;  brealcers ai  ihe c i is i r i -

bui ion box; snai i  De er.c. ; .osed by / i l -L" 'c i '  : : : .g ic i

ga ; .van ized condu: - ;s ;  an i  sha l ' i  be  fed  by  3

4/0,  ty?e T; l iv ,  co??e:.-  p. .ase coed'uclors,  anci

i  -  1/A, iy?e Tt l i {  co??e-;  grour 'G coni . icLor for  
.

eacn  c l i s i r i bu i lo ;  c i - r cu : ; .  Tae  5C an?ere

I  - l  - - - - . ' - r  . t - " cu r ;  S , - .a - ;  co ' .1 ,s -S ;  o ;  2  i : ' o ,  ; y?e
, i .  ! d t t L l . . r . 5  \ ,  l r

T; id ,  co??e;  ; , iase  eo i .cuc ;o- is ;  a ; ' i  :  -  ' ' i 6  '

;y?e Tl : ; \ ; ,  cc?;er J. fou;Ln co' ' - ' ! ' 'L ic;c l  e; 'cLosec : ' i '

1  inch ' t : -gtc i  ga-vaeizec cor 'qu: ' ; '  ; ; ;  A ' io ' \ i i iq

coaduc lo rs  sha.L . : -  o r j .g : - i ' a ;e  a ic  Je  so i i -o ;y  con-

nec ied  lo  the  c is ; r :cu i i -o ; '  cox  grou ; 'd  bus '

The cono ' . : j - :  r i sers  on  ;ne  po i 'es  sna i i  a l - l  ;e r -

ninate w;-rh ivea;he:: i "eac;s an' i  i8- i ;ch piglai ' is

fo r  a i l '  concuc lo rs  sha; ;  ex ;e ; iq  i ron  iae

weatherheads for cor inec; : 'o;^ ;o fu;ure overheao

por,re-r i i i i ,es.  T; le coi 'cracior shal ' i  suppLy ar 'c i

i ns ta i i scancr -o i i s r ' . . i a : ' s : ru ; ,a ; ' dua : ' s ; ruEc : 'anps

f  o r  ac tach{ -Lg  the  condu: - i  r : ' se : :s  io  tne  'Do l 'e  '



i .Thecon ; rac :o - rs l i a l - . i . su2 ; : ; ya ; ;?a : : ; s ' r ' a ;e t iaL t

ar.G ] .aoor co : . . ;s ia i ;  che i .ecessary i :a.rdware a;G

ir is i i ia;o-rs ;o laci i  i .caie ; . :e conr.ec; : .on oi  i l - .e

iuc'.; 're i: i-^r.e 4i60 vo.;-; ove-r; 'eac porver-;: ' l^e c::oP

- ! i - . co  ; i :e  subs ;ac : -o i .  The con; rac tor  snaL;  ex-

ie : i i  ! /0 ,  bare ,  co??e ' i  co i , iuc to rs  io - r  each p i :ase

i : :ora ;ne m:.ne olr  c i : :cu:- ;  oreaker to s;a;c-of i

: -nSuia;OrS prOviCeci  O: i  - - .1,e SuDstai i -Or.  Str . ic t ' \ i re '

A 24- incn pig;ar- .L io-r  eacl ' i  p i .ase shaiL exiend

frora i i iese sland-of i  iasuialo ' rS for cor iaect io i r

io the ?o\, ier  c i rop.  S:: :a i ' l  i ; isuia ' ;ors s i ia; i  a iso

oe prov idec l  o i r  ihe  subs ;a ; io ; i  s : ruc i ' ' i re  io r

eacnphase f 'o r ;e : ln i ; .a ; *o ; io f : ' l e fu tu reove ' ; -

neao  ?ower i i i . e  a t  ;ne  suos ;a ; io r^ '  A  sp i -ce

si ia i l .  be nacle becwee; i i :e s;a;c-of f  insuLa:or

ands i - ra ia iasu ;a ;o r fo : :eacnphase fo r i i r ' a i

coaaeccion of  t ie over: leac ?ower i iae ;o i ie

n ine  o i i  c i - rcu i t  b reaker '  S in i la r i . y ,  the  neces-

Sary  s i ra in  an i  s ;and-o f  i  i r ^su la :o rs  sha] . ] .  ce

provic leo on ;he subs;at- :on 5:ruct i j . fe ;o :aci ] ' i -

;a ;e  l . :e  i - fa i i s : - ; io ;  i ' ;o ;  ; ^ le  subsca i ion  ;o  - ' -ne

ova-;.^^eac ?or"'rer i i ;e :o-; ; '- 'e i i '*ae drouic coi'-

cuc ;o i . -  a ; ,G g- iou i 'G i ;o : i i ; c :  (p : 'o ; )  co i 'Guc ;or  '

; { .  T ; .e  co i i ; rac ;o - ;  s ; la t , .  su77-y  a - " -  ?a ; ;s '  na ;e : : 'a i ' '

a; lc l  iaoo; :o ; r^s;aL- a ; ; ;e neu;raL gro'dec

. f  ie lc i .  Th is  g rou i 'G i : ' e ' c  s iaL l '  a t  ; io  po i i ;  ce



i oca lec l  iess  : ; ia i :  25  feec  i ro ; i  ihe  s ' \ i cs ;a :Lo ;

gro. ind t  j -e i<l  o- ;  Si ' ; ' t ic ;ure '  I ' ;  aoci ; io; i '  ;he

aeucrai  g: :our.G Cor^ouc:or cor ' ;ecceo co ; i : 's

grou;:c f ieLc s i .a; 'L Je i ;s ' l ia;ei  f ro;-"  ine sub-

sca ; ] -ons t r - . i c ; ' t i - ;e rsu )s ta ; - -o l lg : ' : ou ; id i i e i c l t

ano ai i i :-gara:-'^ig arre s ;o:' ig-ioui'G s ' lLe gro't inc

; ie lds i ia i lDeco i i sc : : . : c ;eo inacco- rda i ' ce r+ : :h

c i ie  io i io rv i r .g  gu ioe i ines '

i. Tne r,i; le ;eri i::aL g'rouaci r---eLci (gric)

snal i  ao;  exceei  3 oi^; 's  a i : 'd sLai i  oe es-

cab.]- isaeC by i leans oi  ia ierco;rr 'ec:eG

cr:iven g:aoiinc rocs' l ' le g:ou;^d -rods

sha i . : '  oe  co?Per -cLac  s iee i  e iec ; ;o t ies  '

3 /4 -L tc l - i  c ia i - *e ;e r  x  i2  ree :  : "ong '

Z ,  A  iaa in  g rour 'c r  ioop  sha i i  be  co is -Lr r i c ;ec

by in iercor 'neci ing che grour^cl  i locS \ ' / t ; i^

stranciecl  ,  so ' f  i -c i rawi"  Dare co?Per wi ' re '

'  s ize 500 l ic l i '  Tnis nai i i '  ground Loop

sha l ' i beco ; i r ' ec ;ecEo i r ' l e ioPso f& ' 'he

grouncl  rocis wnica shai i  be iocaieci  a i

leas i  24  i 'nc i^es  be low ; - : -a : -shed grace '

3. The ir.ai; i ;a? f-;or' t i- ie grouac :oop s'i"ali

aL  so  be  s ; ' ;a ;oed '  so f  ; -c ra" ro  '  Dare  co?-

Per r'r ire , sLze 50C )iCll '  Tiis ; ia:'n ia?

sha iLe : t tenou?a30 f ; ' poLeprov iceo

io e:<ienc-;he neu:: :a i  groulo f :e-c cor ' -

duc io r  : ' i to  ihe  subs :a ; j 'on  '  A  1 /A  ACS? '



\ /

4.

co ; i duc ;o ! -  s i l a - i  e : i l e ; c  i ; o ; i l ; l - i - ^s  po . ; -e  co

i i l e  sucs ia i i on .  ? ;e  ; i ecessa - ; y  s ; ra in  a ;d

s[aaci -of  i  : -asuiaro ' ;s  sLa. j ' ] -  be p: :ov idec

on  c i i e  sL ios  ca - - i . o ;  s ; I uc ;u i ' e  -Lo  f  ac i i - * ca ;e

tne  con i ,ec t i o ; t  o i  i i ^ s  coeouc ;o r  t o  cne

- . j - o  - ; , . : : - - : ' ' l  . 1  : . - - d  - ' : i : ; l e  S U b S i a t i O A ,t n l f i g  a i C L r s i s i  E i ! v l J . r s  r u D  r

\ I ^ : ^  + - ^  ^ -
r , . v L s  u r r o L  - ^ , J - ; O V e C  C O ? ? e : t - t O - a j . U i i i ; i \ i n  C O i -

nec ;o rs  s l i a . : - - ;  ae  uses  ;o  ; i ake  a i i  coP?er -

to-a iur . - rac i l  cor . r^ec i r -o i 's .  T;e co i^ ; rac lor

snai i  na.<e a iL co i r^ec: : -o i 's  recui rec i  to

coniie c i ci:e iiniae neu ; -;a i 3-;o u;'c ; ie Lci io

E.-le s\ ios iaE j-on r.e-. i tTa; g'fouio DLis . Tl ie

^ : -  ^ :  1  o - . - . - ^ . ' i  r r  = . -  1
C ( J r r g !  ( ^ L u t . l i  o . l 6 i - r  S r i p J i /  d j . -  i i c u ' 3 D > a - y  ^ J e !  e D ,

- - l  - ' ,  A . - . : " . ^ - a . 1 ' :  i - <
r r r c t L g r  ! € L ! o 1  v U r t r ! ( : t ' L \ , r r  D ;  r - u I ^ G i ' i C u U f S ,  i r i S U -

l  a b a + .  - n i  6  ^ ^ ;  - l  a : 1  1 - -  L . ^  ^ n - r l  . : - . a  ? ' : '
i o b v r e t  . J v l v ;  

G l r r l r  l c ' e v a  t O  C O f t t D ' e I €  t - ; i i S

phase  o f  ; . re  Pro jec i .

The  in i ; i a i  g roL inc ; : -e io  cons ; ;uc ; ion  shaL l

cons is l  o f  < i igg ing  a  24- : ;ea  deep,  squa: :e

t rench i i :a l  i s  ce : i te rec i  o ; '1 ,  a  3C f i '  square '

A  to ia i  o f  \2  -  3 /1 -L r .ch  x  \Z  ; c '  g round

'focls sha;i ce Criver. a-;o'dii i  ; l- 'e square

trei^c;i on iO f'z . ceriie r s . T':e g-ro'di ' l 'd roc s

shai l  ihea be in;ercor. i iec;ec \ ' i i tn w:re as

prev ious iy  s?ec : . i : -ed  io  es iac- ! : ' s ;1  l i ' l e  :na i r^

ground Loop. Ti ie coi .nec: i -o; 's  beiwee; i i :e

g roundrocsa i ,Gw: . ' ;esha i ioeby ;he : : ; r ' : ' ;



\ . /e j 'c .  lne ; ia i . ;  ;a.)  ' i ' ;o; i  ; ie ; ' foulc 'oop

'  
s; 'a i i  Pe co:x-as  ? i :ev !o 'ds  

j . y  s?ec- I : -ec  )

i i ,ec;eG ;o ;he grour.c . ; -oop by ;ea;"s oi

;^re; ; i i  rve. ; -c.  T; .e coi .crac;or s;a ' ; i  nea-

s r i re ; r re ;es . -s :a r .ce  o ; -  c ; ^e  g rou ;c i  i "e i c ;

: : a . a -  n n - r r l  r  l  i o ;  o i  ; ^ : e  a b o v e  s c e ? s  .  : ;
u J U l l  v v r r r / r v L .

t i ie  res.s ;aAce o. -  t i . ie  ; ro 'u ;d : le 'q  - -s  3

on ins  o r  i ess ,  t . - ^e  co i r s ; - i uc ; i on  r s  ccnTLe ;e

and i ; le  i reacnes nay oe i - - i ;e i  a i^6 i r te

gror i i io  wi - ' ;e  cor^nec c ;o: ls  ;o  i ;e  sub s ia i : 'oe

conpLeie i  ,  ^ torvever ,  l f  i . le  res: -s ;a i 'ce 
-^s

! ^ - -  ?  . - . ' - - - * -  : : , - l  . i ' j ^ - ^ ' :  , : - ' 1 : : - ;

E ! ! t = q L E !  L r t q ! r  J  O ; ; S 2  L t r G r u r \ ) i r a . i -  i j ' t ' , u r r L r

: :ods i i .usc ie  Gi :ve:1 ue; - : .  a  neasu;ed re-

^ !  -  -  ^ - . - . a  a ' 3 ^  1 5 . - i  - ' - , *  2 .  O . ^ . f ^ S  : - S  O C i a i i , e c  .
S i 5 t 6 . r U €  i r U u  C ' \ t - t : s u ! t r 5  J

Refer io D-raw:'r .g \o. T3'-2-2 f  o::  a i 'ayou:

of i ie i i - l : . t iai  g' ;ou;c ; ieto co;s: ' ;uc;: 'on

ar^c i  i he  Locau io ;  o :  acc i i *o ;a i  g : : ou r ' d  ' i oGs

i ' , .1r: l :sh aid spread

^ - - ^ - ^ - r . . :  \ "
c . - C q  C r r \ - r \ J D E s  u J

j ^ . . - ' ^  ^ :  
- . ^ ^ -

G € l i L  v -  q i  r g c " u

L,

i r  necessa;Y.

r t ' - ^  ^ n - f - - = t ? O l  S n a i . i .i r l C  L \ J l t l - !  e v  L \

C n f  O t i g a r ( ' i u  e  s r r €  € *  u r  r  e

s;af ,  io ; .  :o  a;1 ave- ;age

^ - - - - . ^ ' 1
; i r  a V E r

u r . 9  D u v

a  :  - . ^ ' - 5 :
V  r a r v . r e v .
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AMCA COAL L ,EASTNG,  INC.

46 KV POIIIER TRA\ISMISSION LINE

SPECIFICATIONS

GENERAL

A11 construct ion work shal l  be done in a thorough and
workmanl ike manner in accordance with the Plans, Speci f i -
ca t ions ,  and Const ruc t ion  Drawings ,  and sha l l  be  sub jec t
to the acceptance of  the Owner.

Dev ia t ion  f rom the  P lans ,  Spec i f i ca t ions ,  and Const ruc t ion
Drawings shal l  not  be permit ted- excePt upon the wr i t ten
permission of  the Owner.

I f  any  cons t ruc t ion  prob lem ar ises  tha t  i s  no t  covered
bv  these Spec i f i ca t ions ,  the  Cont rac tor  sha l l  consu l t  w i th
t f re Owner for  approval .  on maLerial ,  type of  construct ion,
rec lamat ion ,  o r  p rocedure  to  be  fo l lowed.

DRAWINGS AND MAPS2.

3 .

The Vic in i tv Map is presented to show the general  route
o f  the  t ransmis i ion ' l i ne .  Each  P lan  and  Pro f i l e  shee t ,  3s
l i s ted  sepera te ly  here ina f te r ,  becomes par t  o f  these.  P lans
i"a Speci^f icat io i rs.  The ConsLruct ion Drawings apd the Pole
Data 

'sheets 
showing the tyPe of  cons_truct ion to be usedr-

where  ind ica ted  on- the  P l -a i r  and Pro f i le ,  a re  a lso  l i s ted
and are  par t  o f  these P lans  anq Spec i f i ia t ions .  No dev ia t ion
from the^ Plan and Prof i le drawing-s or Speci f icat ions shal l  be
made without the wr i t ten approval  of  the Owner.

LOCATIONS OF STRUCTURE

St ruc tu re ,  guys ,  e tc . ,  sha l l  be  p l3ced  in  loca t ions
determined by- t6e-Eng ineer -and s taked by  the  Eng ineer  as
shown on  the-P1an  t t f  P to f i l e  shee ts  and  s t ruc tu re  l i s t s .
S t ruc tu res ,  guys ,  e lc . ,  sha l l  no t  be  e rec ted  in  any  o ther
loca t ion  w i thout  p r io r  approva l  o f  the  Owner .

Survey stakes establ ished by the Owner shal l  be- preserved
by rhe  Co i r . t rac to r .  f ry^s takes  des t roygd 9r_ru ined by  Lhq
Cont rac tor  wr thout  the 'Owner 's  approva l  sha l l  be  rep laced a t
the  Cont rac to r ' s  exPense .
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4. RIGHT-OF-WAY CLEARING

The Cont rac tor  sha l l  c lear  the  r igh t -o f -way o f  a l l  t rees ,
brush and other obstruct ions as required for str inging co!- .
duc tors  and as  spec i f ied  here ina f te r  o r  as  oLherwise  spec i f ied
by Owner

The Cont rac tor  sha l l  c lear  a l l  t rees ,  b rush ,  s tumps,  and
large boulders f rom around each pole and anchor locat ion for
a  rad ius  o f  f i f teen  (15)  fee t  and as  c lose  to  the  ground as
poss ib le .

Trees, brush or other vegetat ion which has grown to wi th in
ten  (10)  iee t  o f  the  neares t  conductor ,  o r  i f  when tu rned in
an arc  f rom i t ' s  base wou ld  s t r i ke  w i th in  ten  (10)  fee t  o f  the
nearest  conductor,  shal l  be removed by the Contractor.

Any hazard to the t ransmission l ine shal l  be removed- by
the Contractor as speci f ied by the Ourner.  A } : razatd to the
t ransmiss ion  l ine  sha1 l  inc lude any  t ree ,  bou lder ,  s tumpr  o r
other object  wi th in the r ight-of-way, which maY, at  some
fu ture  t ime,  fa11 or  ro11 on to ,  o r  come in  contac t  w i th  the
transmission l ine causing damage. Any lnazard aPparent outside
the r ight-of-way shal l  bu noted and a request for  removal  sha1l
be made to the Bureau of Land Management.

A11 areas  c leared  a long the  r igh t -o f -way sha l1  be  vegeta ted ,
as dictated by the Owner,  to prevent erosion and unnecessary
oamage.

CONSTRUCTION & ACCESS ROADS

The Contractor shal l  use the r ight-of-way furnished by the
Owner  fo r  cons t ruc t ion  where  Prac t ica l .  Access  to  the  r ig l r t -
o f -way sha l l  be  f rom in te rsec t ing  or  ad jacent  pub l i c  o r  p r iva te
roaos .

No access  or  cons t ruc t ion  road sha l l  be  bu i l t  by  the
Cont rac tor ,  whether  on  or  o f f  the  r igh t -o f -way,  w i thout  the
Owner 's  consent .  Such roads ,  4S approved by  the  Owner ,  sha l1
be bui l t  and maintained by the Contractor.  Upon complet ion of
the  job ,  access  roads  wh ich  have  been  bu i l t  sha l l  be  ob l i te ra ted ,
the  io i i  sha l l  be  reseeded w i th  vegeta t ion  and the  te r ra in
re tu rned to  i t ' q  o r ig ina l  fo rm,  as  d ic ta ted  by  the  Or^ rner .

Any  ex is t ing  access  roads  used by  the  Cont rac tor  sha l l  be
le f t  i i r  as  good-or  beLEer  cond i t ion  than when the  Cont rac tor ' s
use commenced.

5.
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6. POLES

A. Al I  poles shal l  conform to American Nat ional  Standard
rns t i tu re  (ANSr)  05 .L-L972 s tandards  w i th  respecr  to  f iber
s t resses ,  c lass ,  d imens ions ,  and  de fec t  l im i t i t i ons .

.  B .  _A11 po les  sha l l  be .  fu l1y  t rea ted  Doug las  F i r  con form-
rng  to  EEI  s tandard  TD-100 . .

C.  -A11 po les  are  to  possess  a  low conduct iv i t y .  The
measured resrs tance over  a  twenty  (20)  foo t  leng th  o f  po le
must  be  greaLer  than 1 ,000r000 ohms.

.  D . -  A l l .po les  a re  to  be  new and  f ree  o f  sp l i t s ,  sp l in te rs ,
and o ther  s igns  o f  v isab le  abuse.

E.  Po les  sha l l  no t  be  dropped in  un load ing  or  hand l ing .

F .  A11 po les  are  to  be  se t  and bur ied  a t  no t  less  than
their  standard depths;  the minimum sett ing depths shal l  be
as  fo l lows :

Pol_e...Le,n$.!b
( feet )

45
50
55
60
65
70

,Se,tt.i.ne. !,..epth
(  feet  )

6 .5
7.0
7.5
8.0
8.5
9.0

G.  Fo r  mu l l i p l g  po le  s t ruc tu res ,  ho les  sha1 l  be  ca re fu l l y
dyg  to_  the .se t t i ng^dep th  spgc i f i ed  by  the  Eng inee r ,  excep t
that  the d is tance f rom the but t  to  the gai r i  s t ra t l  be meaiured
fo r  each  po le  and  the  dep th  o f  ho les  ad jus ted  as  requ i red .  r f
n -ecggsa ry ,  t he  top  o f  one  po le  o f  a  mu l t i p le  po le  s t ruc tu re
sha l l  be  cu t  and  re f ramed  to  b r i ng  c rossa rms  leve l ,

On  s lop ing  g round ,  t he  dep th  o f  t he  ho le  sha l l  a lways
be  measured  f rom the  l ow  s ide  o f  t he  ho le .

Ho les  qb . f l  be  app rox ima te l y  e igh t  (8 )  i nches  l a rge r
than  the  bu t t  d iamete r  o f  t he  po le ,  and  sha l l  be  a t  l eas t  as
la rge  a t  t he  bo t tom as  a t  t he  l op .

,H .  A11  po les  sha l l  be  se t  i n  a l i gnmen t ,  excep t  on  l i ne
a?g les ,  and  p1umb.  A t  l i ne  ang les ,  w6ere  suspens ion  consL ruc -
t i on  i s  used ,  po les  sha l l  be  o f f se t  on  t he  b i sec to r  o f  t he
ang le  so  tha t  conduc to rs  w i l l  hang  d i rec t l y  ove r  t he  po in t  o f
i n te rsec t i on  o r  i n  l i ne  w i th  rhe  Iangen t  i i r  uo th  d i re l r i ons .
A11  po les  sha l l  be  p lumb a f te r  conduc to rs  a re  s t rung .
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P9LES, (Co.ntinue{)

.  I .  In bacbf i l l ing,  holes shal l  be thoroughly tamped in
layers of  s ix inches or less for  the fu1l  dep-h.-  narth shal l
be-banked_gp_ around each pole.  Af ter  complet ioq of  the job,
ho les  sha l1 -be  inspec ted  bnd any  se t t lemei r t  re f i l1ed .

Frozen earth or any mater ia l  subject  to decay shal l
no t  be  used  in  back f i l l i ng .  .Ho les .sha l l -be  dewate red  be fo re
any backf i l l ing is at tempted. Gravel  shal1 be used in back-
f i l l ing holes under muddy condiLions.

.  J .  The tops  o f  fu l l  leng th  L rea ted .  po les  sha11 no t  be
cut except _under very except ional  condi t ions and upon the
approval  of  . the Ovmer.  I f  cut t ing is deemed necessary,  the
pole top shal l  be painted with creosote compound and tovered
completely wi th.  a copper or aluminum cap plate or other
approved method. 

'

K.  Under no circumstanees shal1 the butt  on any pole
be cu t .

L .  A11 unused ho les  in  po1es .sha l l  be  p lugged pr io r  to
l ine complet ion using treated cedar wood aoirel- f ins.

TIMBERS AND ARMS7.

A. Al l  t imbers are to be high-grade structural  t imbers
conforming to the speci f icat ions of  the Timber Manufacturer 's
Assoc ia t ions .

B. -  A11 arms are  to  be  t rea ted  Doug las  f i r  con forming to
s t ruc tu ra l  spec i f i ca t ions  and EEI  spec i f i ca t ions  TD-90 ana
TD-92.

C. The maximum crushing strength of each timber and arm
sha l l  noL be  less  than Ehat  se t  fo r th  by  AsrM spec i f i ca t ions .

D.  A11 t imbers  and arms sha l l  be  new and.  f ree  o f  sp l i t s ,
sp l in te rs ,  and  o ther  s igns  o f  v i s ib le  de fec ts .

,  E .  Any  f ie ld  bored  ho les  wh ich  are  no t  used sha l l  be
p lugged w i th  t igh t - f i t t ing  t rea ted  cedar  p lugs .

F. Any t imber or arm shal l  only be cut upon approval  of
owner,  and-wlren. cut  shal1 receive ai  least  twb appi icat ions
of  p reserva t ive .

G.  T imbers  and arms sha l l  be  ins ta l led  leve l  to  hor izon ta l
and perpendicular to the center l ine except as noted for certain
structure types, Timbers or arms used on-angle structures sha1l
be  se t  on  the  b isec t ion  o f  the  ang le .
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8. CONDUCTORS AND OVERHEAD GROUND I^IIRE

A.  Care  sha l t  be  exerc ised to  avo id  k ink ing ,  tw is t ing ,
or abrading the conductor or overhead ground wire in any
manner.  Conductors or overhead ground wires shal l  not  be
tramped of l r  run over by vehic les,  or  dragged over sharp rocks.
The i i i re on each reel  shal l  be inspected for cuts,  k inksr or
o ther  in ju r ies .  In ju red  por t ions  or  c rooked or  imper fec t
spl ices in ei ther t f re conbuctor or overhead ground-wire sha1l
be cut out and the wire respl iced. Badly nicked conductors
sha l1  noL be  acceDtab le .

B..  Conductors and overhead ground wires shal l  be pu11ed
over  su i tab le  ro l le rs  o r  s t r ing ing  b locks  proper ly  mounted  on
the pole or crossarm, to prevent binding whi le str inging.

C.  Ins ta l la t ion  o f  conductors  and accessor ies  sha l l  be
done in accordance with manufacturers t  reconrmendat ions.

D.  Phase conductors  sha l l  be  266.8  MCM ACSR (Par t r idge)
th roughout .  The ground conductors  (s ta t i c )  sha l l  be  3 /8"
EI{S Grade B 7 strand galvanized steel .

E .  The  conduc to r .SAG des ign  sha l l  be  se t  a t  40  percen t  o f
ul t imate (4520 pounds maximum design tension) and for medium
load ing .  S tock-br idge dampers  sha1 l  be  ins ta l led  on  the  266.8
MCM ACSR so that they hang direct ly under the phase conductors.
Dampers shal l  be carbful ly at tached to the conductor in accor-
dance with the wire manufacturers recommendat ions wi th regards
to the damper spacing, weights,  and quant i ty.  Contractor
shal l  ascei ta in '  that"drain-holes in r , , ie ights-  are open af  ter
dampers  are  ins ta l led .

Included with these speci f icat ions are the ALCOA SAG-
tens ion  da ta  fo r  266.8  MCM ACSR based on  40  percent  o f  u l t i -
mate .  Th is  da ta  l i s ts  the  f ina l  and in i t ia l  SAGS fo r  50  foo t
inc rements  f rom 100 to  900 foo t  spans .  A lso  inc luded is
ALCOA's  recommendat ions  fo r  the  damper  app l i ca t ions .

This informat ion f rom ALCOA is intended as a guide for
the  cont rac tor  to  fo l low in  de termin ing  the  damper  cos t .  The
ac tua l  app l i ca t ion  sha lL  depend on  the  spec i f i c  recomnendat ions
by  the  mbi ru fac turer  o f  the  cab le .  I t  sha l l  be  the  respons ib i l -
i ty  of  the Contractor to obtain and fol low these recommendat ions
based on  the  brand o f  conductor  purchased.

F .  The sag o f  a l l  conductors  a f te r  s t r ing ing  sha l l  be  in
accordance with the Manufacturers '  reconimendat ions,  excePt
that a maximum increase of  three (3) inches of  the speci f ied
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CONDUCTORS AND OVERHEAD GROUND WIRES Continued

C.  Dead end s t r ings  w i l l  be  made up o f  s ix  (6 )  insu la to rs
having an overal l  length of  34U +.

9.

sag in any span wi l l  be accePtable.  Under no circumstances
wif f  a delreise in the speci i ied sag be al lowed. Sagging
by sighting between targets is recoiltrnended.

The minimum al lowable ground clearance should be no.
less than twenty-f ive (25) feet  at  any point  a long the l ine.

The air  temperature at  the t ime and place of  str ing-
ing shal l  be.  determined by a cert i f ied etched-gl"g" thermometer.
Th; temperature at  which the conducLor is sagged in and the
spans i i r  which sags are measured shal l  be recorded and the
information given to the Owner.

G. There shal l  not  be more than one spl ice per conductor
in  any  span,  and no  sp l i ce  sha l l  be  loca ted  w i th in  f i f teen
( f5 )  fee t  o i  the  conductor  suppor t .  There  sha l l  be  no  sp l i ces
in  spans  over  1200 fee t .  Sp l i -ces  sha1 l  be  l im i ted  to  no t  more
than one every  2 ,000 fee t .  

-Where  
sp l i ces  are  necessary ,  they

shal l  be made- wi l f r  h igh qual i ty,  compression-type sleeves sui t -
able for  the appl icat ion and Ehey shal l  be approved by the
Owner.

A11 sp l i c ine  s leeves  sha l1  be  care fu l l y  ins ta l led  so
tha t  the  compie ted  5p l i ce  i s  as  s t ra igh t  as  po-ss ib le  and pre-
sents no undue twist ing or k inks to the conductor.

A f te r  the  compress ion  s leeve has  been ins ta l led ,  i t
sha11 be f in ished in b workmanl ike manner wi th al l  the corners
and sharp  pro jec t ions  tapered or  rounded.

H.  Utmost  care  sha l l  be  exerc ised in  ins ta l l ing  para11e l
grove clamps. The contact  surface of  the c lamp and the wire
Iha l t  Ue c iean and br igh t .  A  s tee l  b rush  sha1 l  be  the-pr inc i - ,
pal  c leaning medium. fhese same precaut ions for c leaning shal1
ipp ly  to  th6  conductor  be fore  sp l i c ing .

INSULATORS

A.  Care  sha1 l  be  exerc ised in  hand l ing  and erec t ing
insu la to rs  and in  assembl ing  suspens ion  un i ts  to  insure  tha t
a l l  co t te r  keys  a re  in  p lace .

and suspens ion  insu la to rs  sha l l  be  ba l l  and
3 /4"  x  10" ,  15 ,000  pound  M&E,  ANSI  C lass  52-3 ,
e .

B .  S  t r ing
socket  type ,  5
Light Gray GLaz
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9 . I,NSULATORS (Cgnti-nued-)

D.  Ang le  s t r ing  w i l l  be  made up o f  f i ve  (5 )  insu la to rs
fo r  an  overa l l  leng th  o f  28  3 /4"  ! .

E.  Tangent str ings wi l l  be made up of  four (4) insulators
for an overal l  length-of  23" ! .

F .  Pos t  insu la to rs  sha1 l  be  c lamp type,  Lapp No.  4766.

G. Aty inslr lat ion type with broken or chipped glass shal l
no t  be  accep tab le .

10. GUYS AND ANCHORS

.A.  Guyg sha l l  be  ins ta l led  in  locar ions  spec i f ied  by  the
Eng ineer .  Po in ts  o f  a t tachment  to  po les  sha l l -  be  v ia  po ie
Bands as shown on construct ion drawings. Guys shal l  be instal-
led before conductors or overhead groJnd wir-es are strung. Down
Guys sha l l  be  ins ta l led  ar  a  1  to  L  s lope.

B.  Ho les  fo r  anchors  sha l l .be  dyg  in  loca t ions  s taked by
the Engineer.  Anchor rods sha1l  be in l ine wi th the strarn
and so  ins ta l led  tha t  approx imare ly  e igh t  (8 )  inches  o f  the
rod shal l  remain out of-  the ground. uiaer 'n6 c i rcumstances
sha l l  the  eye  o f  the  rod  be  iovered.  Ho les  sha11 be  back f i l l ed
t ld tamped in the same manner as for  pole holes.  The sett ing
o f  each anchor ,  in  regards  to  depth  a i ra  pos i t ion ,  sha l1  be
inspec ted_by- the  Eng ineer  and h i i  approv i l  g iven 'be fore  the
anchor  ho le  i s  baek f i l l ed .

c .  Anchors  a re  to  be  se t  aga ins t  und is tu rbed ear th  w i th
the rod trenched upward at  an angle equal  to the guy wire.

D. A11 guy wire shal l .  be one common si .ze of  U" Grade B
ga lvan ized ex t ra  h igh  s t rength  s tee l  th roughout .

E .  -A11 guy  a t tachments  sha l l  be  as  near  as  poss ib le  to
the conductor they are support ing.

-  F .  A1 l  guys  sha l l  be  o f  the  insu la ted  type  w i th  f iber -
g lass  s t ra ins  used where  insu la t ion  f rom ene i :g ized  conductors
is  requ i red .

G.  A11 anchors  sha l -1  be  ra ted  in  the  201000 pound c lass .

H.  Co lored  f iberg lass  guy  guards  sha l l  be  ins ta l led  on
al1 down guys

r .  Ad jus tab le  g r ip  deadends sha l l  be  ins ta l led  fo r  down
guy tens lon  ad3ustments .
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11 . LrNE ACCES,SoBTES. AND._HA,RDWALE

A. A11 hardware shal1 be hot dipped galvanized'

B. A11 hardware shal l  be new equipment.

C .  A t l  bo l t s ,  ang le  b racke ts ,  g tc . ,  sha l l  be  a t  l eas t  3 /4 "
in diameter unlesi  speci f ied otherwise.

.  D . .  A11 accessor ies  and hardware  sha1 l  con form to  po le
structure speci f icat ions or aceepted standard requirements.

E .  Where  prac t ica l ,  locknuts  sha l l  be  used on  a l l  bo1 ts .

L2. GROUNDS

. A. Pole grounds shal l  be run on every pole wi th a L2"
"Bayonet"  brought above the po1e.

B, A11 ground wire shal1 be #6 AWG Copper Weld'

C .  Copper  bu tL  p la tes  sha l l  be  used  on  a l l  po les '

D .  In  add i t i on  to  the  bu t t  p la tes ,  3 /4 "  x  8 '_g round  rods
shal l  be dr iven between poles on the three (3) pole nHrr

structures and t ied to the pole grounds.

E.  On two (2 )  and th ree  (3 )  po le  s t ruc tu res ,  where  more
than  one  s ta t i c ' t i r .  i s  pu l led , - t i re  s ta t i c  sha l l  be  t i ed
together .

F.  The #6 AWG pole ground conductor shal l  be stapled to
r lg pole appioximat 'e ly eiery two (2) feet  using ground vr i re
c I 1 P S .

G, The pole ground conductor and the overhead stat ic
conductor snl f f  UE t ied together at  every pole using compat-
ib le  connectors .

H.  A11 po le  g rounds sha l l  be  meggered fo r  g round res is -
tance.  I f  the  ground res is tance o f .  any  s t ruc tu re  measures
greater than 2O-ohms ground rods wi l l  be dr iven, but not to
exceed t to  (Z)  rods  pEr  s t ruc tu re .  Cont rac tor  w i l l  no t i f y
Owner  L f  less- than 20  ohms cannot  be  ach ieved.

13. MISCELLANEOUS

These.  spec i f i ca t ions  are  in tended as  min imum accePt lb l .e
s tandards .  

'The 
fo l low ing  po le  da ta  sheets ,  compr ised o f  the

spec i f i c  po le  t ype  and  mI t l r i a l -1 i s t ,  a long  w i th . the  re fe rence
diawingsr 'are i i r tended to pinpoint  the construct ion as much as
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13 . gscs.L-L4NEous-,(co"t-itle.q)
a  I  '  -  -  -  - 1

prac t ica l .  However ,  the  mater ia l  l i s ts  a re  i t  +9-wqy_conc lu_srve .
fne  respons ib i l i t y  io r  the  cor rec t  quant i t ie -s_wi l1  fa l l -on  the .
success fu l  Cont ra l to r  who is  so le ly  - respons ib le  fo r  p rov id ing  a
complete 46 KV transmission l ine r-ea{f  to pe energtzed..  _Thg
q. ta i i t y  o f  the  mater ia l  sha l l  be  no  less  Lhan tha t  spec i f ied .
r 'or  pai t icular i tems showing_ no manufactur_er,  the mater ia l
selet ted shal l  be of  comparable grade to the speci f ied co_mPon-
ents" In such cases, the Owner reserves the r ight  to refuse
cer ta in  mater ia ls  cons idered be low grade or  in fe r io r .



Pole Number

0.

l .

2.
J .

4.
5 ,
6 .
1

B.
o

10.
11.
L2.
13.
L4.
15.
16.
L7.
18.
19.
20.
2L.
, )

23.
24.
25.
zo.
27,
28.
29.
30.

Cons t r .
tyP.e .-

SPECIAL

PlTS

PITS

PITS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PITS

PlDE

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PITS

PlTS

PlTS

PlTS

PlTS

PlDE

PlTS

PlTS

Po le  S ize
HeiFh.t./C1ass.

50tr  /  3
40t t /  3

55tE /  3
6AfE/  3
55t t  /  3
60f.t / 3
55t r  /  3
55t t  /  3
60t t /3
65t r  /  3
65t r .  /  3
65t t /  3
60f.r .  /  3
65t r  /  3
60f  E/  2
60t t /3
60tr /  3
55tr /  3
60t t  |3
6At t  /3
55t t  /  3
60t t  /  3
55f t  /  S
55f t  /  3
55f t  /  3
55f t  /  3
55f t  /  3

6Of t  /  3
60t t  /  3
60f . t  /2
55t r  /  3
55t t  /  3

POLE DATA SHEETS
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Span (fronr
Pre,cedlne gole)

Disconnect-I4eter
Structure (St r .  )

256 f t .
400 f r .
400 f t .
400 f t .
400 f r .
400 f r .
400 f t .
400 f t .
400 f r .
400 t r .
400 f r .
400 f t .
400 f t .
375 f t .
375 f r .
375 f t .
375 f t .
375 f t ,
375 f r .
375 f r .
375 f r .
400 f t .
375 f t .
375 f t .
375 f t .
375 t t .
375 f t .
390 f r .
390 f r .
390 r t .



Pole Number

31.
32.
J J .

34.
35.
36.
37
38.
39.
40.
4r.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
) ) .

56.

) t .

58.
59.
60.

Cons t r .
'r,ypg-.

P lTS

PlTS

PlTS

PIMA

PlTS

PlTS

PlTS

PlTS

PlTS

PITS

PITS

PlDE

PlTS

PITS

PlTS

PIMA

PITS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

PlTS

hIJ / LA

Pole Srze
Height/.91gsl

55t t  |  3
6Ot t /3
55t t  /  3
60t r /2
55t r  /  3
55t r  l  3
55f.t / 3
55t t l  3
60f t /3
55tE /  3
60t t l3
65t r l2
55f t /3
6Ot t  l  3
55t t  /  3
60t t /2
55t t /3
60t r  /  3
55t t  /  3
65t r  /  3
55t t  /  3
55t t  /  3
55t t  /  3
60t t /3
55fE l  3

55f.t  /3
55f  t /3
55t r  /  3

55f.t  /3
55tE /  3
55t t  /3
6Af.E/3
6AtE /  3
60tr. /3

POLE DATA SHEETS

(Page 2)

i r ev .  t / ' tB /  / 9

Span (from
Precedlng Pole)

390 f t .
390 f t .
390 f t .
400 f t .
400 f t .
400 f t .
400 f t .
400 f t .
400 f t .
400 f t .
400 r t .
400 f t .
400 f t .
400 t t .
400 f t .
400 f t .
400 f r .
400 t t .
400 f t .
400 f t .
400 f t .
400 f t .
400 f t .
400 f t ,
400 t t .

400 f t .

705 f t .

455 f t .
455 f r .
455 f r .

H3/LA

PlYS

PIYS

PIYS



Rev.  L /LB/79

POLE pAT-A S,HE_E3!}.

(Page 3 )

Pole Number

6L.
62.
63.
64.
o) .
66.
67.
68.
69.
70.
7r.
72.

73.

74.

75.

Const r .
type

PIYS

PlYS

PlDE

PIMA

PlTS

PlTS

PlDE

PlTS

PlTS

PlTS

PIMA

PlTS

H3 /LA

H2TS

H3/LA

Pole  S ize
He,ight/Class.

60ft I 3
60t.t/3
55f t /2
55tE/2
55tE l3
55f t /  3
60f t /  2

55t r /3
65t t /3
60f t /3
55f t /2
60t t  /  3

6At t /3
6of t  /  3
6}f.t /3

60tr.  /2
65t t  /2

55t r /  3
55t t /3
60ft /3

Span (frorir
PrecedinL Pole

442 ft .
438 f r .
525 f t .
400 f r .
350 fE.
350 f t .
350 f t .
383 f t .
275 f . ,
385 f t .
385 f t .
34L f t ,

33 f  t t .

645 f t .

694 f t .
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EXHIBiT I I I -C

WATER WELLS



Z i rr.T,e;':nn; lJgi JS;;'v;:e
4081 Sur:nydale D,'ive

Tc', , 'c:  ?.csources
r r ) . r  - \ ) L ,

?r i ce ,  U f  a l i  34501 -

?u; , ip  Test

' : ^ . :  - r 1

Depcn  i 30 '

on  i i e i i s  d r i i i cd  i o r  Towe :  . ) . esou ;ccs

^ 1 r  - . ! . ^ -  / .
9 l  o !  U g !  5

i i e l i ; i 2

Stai ic \ t 'a!or Level 58'  )rawdo'. ' : r  io
H r s .  a t  5 0  C P X .

D e r ; : l ' i  1 5 5 '  S t a t i c  r t ' a t e r  i e v c l  5 7 ' D r a r c o w n  t - o  8 8 '
a f  t e :  2  H r s .  a i  3 0  G i ) Y .

D e p t i i  2 3 0 ' S t - a : i c  w a E e r  L e v e i  5 7 ' ) : a x i o ' * a  i O C '  : i f i e r
1  i i r .  a i  30  GPI1 .
i . las pr.nping 25 GP|l  at  enq of Eest.



u T A H  r J 4 : j u  r o t i i r  o 5 3 . 2 3 1 4

For

Samol  e  i  D :  l i l e l  l #1  P innac le  M ine

Tov le r  Resources
P.0 .  Box  1027
Pr ice ,  U tah  84501

q-1+' '6)

Lcb .  No . i 319

Dote Rec'd. 08 -29 -80

Dote  Somp le, r  08  -?  I  - 81

RFe.E,TZE\-n

PARAi4ETIR

pH
To 'ua l  A l  ka l  i n i t y
Ac id i t y
Ch lo r ide
Conduc t i v i t y
Hardness  (Ca&Mg)
Cyan ide
F lour ide
N i t rogen ,  Aminon ia
l l i t rogen ,  l { i t ra te
l { i t rogen ,  l l i t r i ' ue
Pheno l
Phosphorus ,  0 r tho
Phosphorus ,  To ta ' l
To ta ' l  D i  sso ' l  ved  So ' l
i o ta ' l  Suspended  So ' l
Su l  fa t ,e
Turb id i t y

A l  umi  num
Ant imony
Bar ium
Boron
Cadn ium
Caic ium
Chromi  um
Coba l t
Copper
I ron ,  To ia l
Lea  d
Magnes ium
l4anganese
l '1o ' l  ybdenum
i i i cke l
Po iass ium
Si l  i ca
Sod. i  um

VALUE

7.5
45? .6

n
v

26.4
1290

2  .54
*
:i

*
*
*
*

Less than 0 .1
Less than 0 .1

o A  c
I t  u

A A
5 . U

251.4
1 1
r . L

Less  t ,han  0 .5
Less  than  0 .5
Less  than  0 .?

2680
Less  than  0 .02

l .  .0
n  n o
V .  U U

Less  t han  C .C5
L g > 5  U i r 6 l l  v . v -

n  ^ l
U .  U ' t

Less  ihan  0 . i
14  .08

n  n l
.  U . U I

*

Less  ihan  0 .06
5 .8
8 .56

?? .e

ng / ' l  Ca  Co 3
mg/ ' l  CaCo3
m9/  I
umhos /cn
mg/ ' l  CaCo3

mg/ l
m g / ' l
ms/ ' l
ng /1
mg/1
r l  t  t tr \ l u

rn g /'l
r ,1g l1
ng l l
t r n  l 1v J t  I

mg/ ' l
mg /1
mg / ' l
. , , 3 /  .

r , l  L ,  I

n r  l ' '. , , > /  |

ng/ ' l
mg /  1
mg/1

ng / ' l
mg / l
mg/ ' l
mg / ' l

iCs
ids

^ t
Respect f  u l ly  Submit ted q. - , ,D{-  '  

-
u



.  \ z . z \ , i  r  a ^ ^

. . /  \ - v  r  r ' t \ r v r ' . r \ y '  L . - . 4 1 r \ . ' i  i \ r ' r r r s J l r r \ . \ .

t x  1 1 4 0  H U N T T N G T O N .  U T A H  8 4 5 2 8  i 8 0 1 i  6 5 3 . 2 3 1 4

For To ' r te r  Resou :^ces
P .0  .  3ox  iC27
Pr i  ce ,  U tah  8450 i

Sa i ' i i p j  e  ID :  l ^ l e ' l  
' l  

# i .  P i  nnac ' l  e  M i  ne

Lob .  No .
1 ? 1 o  ! ^ a n i r ; \
- J a J  \ W w l l ! - : i - L

Dote Rec'd. c3/29/30

D o f e  S o m p l e d  C P ,  |  2 9  /  9 A

PARAI . lETER

Cyan ide

F lour ide

N i t r ^og€r ,

l i i t roger ,

Pheno l

Arsen ic

Mercury

Se l  en ium

0.5c

n  ? n
V  r  J V

n  ' : n
t / . J . U

  - , 4

V .  v v

n  1 n
v . I v

n ' l

n 2

Less L  r i € l  l l

Ammonia

N i i ra te

Les  s  than

Less than

ng /  I

rir g /'l

ng /1

mg/ ' i

mg /1

d g  / ' l

- ,9 / l

4g /1

Respect f  u i  ly  Submit ted



r  i i r 0  H i . j t i i t N G ; o N ,  U T A H  E 4 5 2 i r  r S u i )  6 5 3 . 2 3 1 . 1

For  Tower  Resources
P.0 .  Bo  x  IA?7
Pr i  ce ,  U tah  84  50 i

Samp le  iD :  l deJ l  # l  P innac le  M ine  Do reRec 'd .

Dote  Somp led

Lob .  No . 1 3 ' ! g  l c o r : ? t d )

PARAMETER

Vanad ium
Zi  nc
S i ' l  ve r
Arsen ic
Mercury
Se l  en i  um
Bicarb .  A l  ka1  in i t y
Carb i  na t ,e  A l  ka l  i  n  i  t y

VALU E

Less than 0 .5  ng/1
Less than 0 .01 n9/1
Less than 0 .03 ng/ l

t

*
t

45?.6
n

ng/ l  CaCo3
r-,r g / ' l  Ca Co 3

. . \

R e s p e c t f  u l l y  S u c m i r : e d @
. J



. -  r ,  I  r - . . \ v . - . . r r /  $ - . J \ J . v - i r V t \ . r J r i , ' \ .

OX 1 140 HUNTING;ON.  ! ,TAH 84528 iEOl  )  653-2314

ro r  Tor , le r  Resources
P.0 .3ox  !A27
Pr ice ,  U tah  8450 i

L o b .  N o . i 3?7  (con ' - i s )

Sampl  e  ID :  l ' l e ' l  I  #2  P innac j  e  14 ine Dote Rec'd.

Dote Sompled

P AR AI'1TT i R

A l  u i l i num
An i , imony
3ar ium
Soron
Cadn i  u r , t
Ca lc ium
. | ^ { ^ * i  

" iu i t r  L r i l t  I  u i l l

Coba l  t
Copper
To ta i  I ron
|  ^ - JL c c u

l l agnes iu i l
I ' l anganese
l ' ' i o i  ybde ; lum
i { i ck l  e
Po i ,ass ium
Si l  i ca
Sod ium
Vanad ium
Zinc
S i l ve r
Arsen ic
l . l e rcu ry
Se ' l  en ium
Sicarb .  A l  ka l  i n i ' uY
Carb .  A lka l in i iY

I  ess  than
ress  than' l  
ess  ihan

I  ess  than

. ' - t - -
I  ' g )  5  - i t C i t l

I  ess  inan
i  ^ - ^  r ' - -  ^
I  E ) >  L . l U . l

I  ess  than
3 ' - ^ r

i  C 5 >  e l l q l l

I  ess  than
I  ess  than
I  ess  than

I  ess  than
I  ess  than
I  ess  i ,han

' l  
ess  'uhan

tess  ihan

! / ; 1  r  : l ;

I r  t ' r .

, !  < h
V .  V v

n  9 n
v . L v

70c
?  ? , ,
V .  v r

- A
u -  .  J  v

V .  v J
. ^  A F
? .  V g

u.03
n  n t rv .  v \ ,
n  A l
U .  V r , ,

n  n i
V . V J .
n ''t

i1 fl i:l J .  t . / T

i ,  c

7 .q9
? o  a

1 ^ t
V r W C

. , \  . t '
u . u . t
n  ^ t
u . v t

1 2

i ,
f ' r .  ,

u

i ng / i
i nE l i
mg / l

r g /1
n9 l  1
ng / l

" ' \ j  t  I

' i i y /  |

: . d  I  I

r a  l i
" t 5 /  

|

L i  {  /  |

, , . J t  .

r r v /  |

- :  l - :
' i r  v  

/  |

mg/ i
ng /1
^ ^  t 1
t r r 9 , ,  r

l i l  9 , /  r

ng/ i
mg/ ' l

i rg / i
v u Y /  I

t t t \ J l  I

Respec t f  u l l y  Submi ; t ed



- r v . r r .  . : ' - ' . r J  r r - r r / \ z r v  r r v . . r - V . l  r \ .

I  1 4 0  ; i J N i l ; i G T O N .  U T A H  8 4 5 2 t s  r 8 0 1 ,  6 5 3  2 3 1 4

For  To i , re r  Resou :^ces
P.C.  Box  !C27
Pr r  ce ,  U i ,ah  A45Ci

!

l
I

I

Sa i i p l e  ID :  i l e ' i ' i  i i ?  P innac ' l e  i ' i ' i ne Dote Rec'd.

L a b .  N o .  -  ! 3 2 7

09 / i " / ?3

Dote Sompled 0 9 / - 1 7 l 9 , i

PARA. : :ETER

pH

Tota l  A1  ka ' i  i n i i y

Ac  i  d ' i  i y

Ch lo r i c ie

Concuc i i v i i y

Cyan ide  
' i  

ess  i ' han

F lour ide

l l i  t rogen ,  A ; i i l l on ia

N i i roEen ,  i ' l i t ra te

Pheno l I  ess

Tnosphorus ,  0 ' r i ho

i ' ^ ^ - ^ - ^ . r , , a  =
/ n O S p n O i - t l S  '  , O ; 4 ,

i o ' i a ' i  i i sso lved  So

Tota i  SuspenCeG So

Su l  fa ' "e

Turb id i iY

I

\,,}.LU E

' t 1
t . t

. + D i . Z

^- v -

t 1  ^- r - . U

.  - ^ i

L V J V

n ;
9 . v

t i  o
. L L J

n  q n
V .  W V

n  7 .1
U . W ,

n ' l
V . l

i nan  C. l .

i y t : n  i t  a

i : o ;

^ V J

,  t ^  a
- U J . J

7.4

L  i r O  l l

f e e

: a c

: cs

i ' ::g ca co 3/ L

r r l /  |

- l . j m h o s / c i ;

ng/ ' l

ng / i

mg/ ' i

ng / i

ng /1

nE/ i

r r r S /  |

, r r ! j /  r

ng/ l

mg/1

r \ i u

Respec r f  u l i y  Submi t t ed



--,' . J;l;..'.1;1. r) .irc.J.'.C.liiS, ;,rC.
;ox  r  i40  HUNTING;ON.  UTAH 84528 1801)  653.2314

For Tov ler  Resources
P.0.  Box \0?7
Pr ice ,  Utah S4501

Sampi  e  I  D :  P i  nnac l  e  i ' ' i i  ne  l r i e i ' l  #3

Lob. No. i ' 3 4 0

Dote Rec'd. 1 n l n ?  l ? a

D o t e  S o m p i e d e9 |  ?9t23,-

P A.!I AM ET; R

pi{
To t ,a l  A jka l in i ' uy
Ac id i i y
Ch l  o r i  de
Conduc ' " i v i tY
Cyan ide  1
F lour iCe
l i i i rog€ i l ,  Amnon ia
l l i t roge t r ,  N i t , ra te
i ' l i ' u roSen,  l t i  i r i  i e
Pheno l  

' l

?hoso .1c i i s ,  . l r rho
Phos2hcrus ,  To ia ' l
To ra l  i i  sso l  vec  So l  i ds
= ^ r - r  c , c - . - d e C  S O l . i  d SI  U  -  u  I  r  q  )  /  

g  t r  \

c . . ' l  - - . ;  ^
J u ,  I  c l  u g
- , . . \ i J i + r r
t u r u l q l u J

r i j  umi  r :un  1
Ant , imony  1
Sar iun  1
Boron
Cadn ium 1
Catc ium
Chrom i  um 

' l

Coba l  t  1
Co pper
To ia i  i ron
Lead
l4agnes iu rn
l . i anganese
i {o l  ybdenun
l l i ck i  e
Po t ,ass i i i , l
S i ' l  i ca

! ,  ^ :  i l r' J r a L U -

e 2
V . g

^ r  -  A
J r w . v

U
- ^  ?

J v  .  v

2 i5Ĉ
a

W r J

n  t n ,
U . J U . t
n  1 2
V . I U

1 1  t 1
U . / I
x

n l\,,, . :
i  n 9

n A t
V .  V b

1 7 Q '
' ?( i . 3

^
, i : 6  .  Y

) R
L . V

n  n R
U  r  V v
^  ^ r
U . J 3
n 2
V . g

l - r r  u
n . | 2
V .  v g

^ A a  n
J U J . O

n  n q
\ ,  .  v  J

n  n l
V .  W J

1  c 1
L , ' . ( - J

n  < Q
U .  U 9

n  n =
\ J . \ J J

4; .0
u . ., i .6
n ' ?
n  n . 4
u . \-/-

1 t  c
L ! .  J

1 n  c
r \ r . v

ess  than

ess  ihan

ess  than
ess  than
ess  than

ess  than

ess  t ,han
ess  ihan

ess  ihan
ess  than

ngCaCo3 /L

i ; r g l l
unhos / cn
mg / l
ng /  I
i l l l /  |

ng/ i

; I V /  |
- -  l 1
l i i u /  i
^ -  t 1
r i r 9 /  |

; r ' : j  /

i l l V /

/ l l  \ ,  /

: , t T t l
t i t v

I
1
t

nE/ ' l
- n  l 1
r l l y /  .

mE/ l
r ' . y /  |

mE/ I
ins / :
ns / i

1 , .  \ , i  .

t . i i l  /  |

' r r 5 , /  |

l i r \  /  |

- a l ' l
i l r Y /  |

n a  l 1

; i l V /  I

r i r  9 , /  I

- ^  l i' r i y /  .

Respec ; f  u l l y  Submi t t ed



r /  r  r ' r .  ry r- . r  rJ rr-rrr \z r  \ r-r  r  \ - l r t i r i .  r i \ \ .

) o x  I  t 4 0  H U N T T N C T O N ,  U T A H  E 4 5 2 8  \ 8 0 t )  6 5 3 . 2 3 1 4

For  To , r ie r  f ,esou :^ces
P.0 .  3cx  !3?7
Pr ice ,  Urah  8+ ;C i

Sanp l  e  i  D : P i  nnac l  e  l4 i  ne  I ' l e i ' i  #3

Lob .  No . 1 3 4 0  ( c o n i ' i 1 r

Dote  Rec 'd .

Dote Sompieci

PARAI I :TE.q

Sod ium
Vanad i  um
Z:  nc
S i l ve r
Arsen ic
i , ie rc  u  ry
Se l  en  i  um
Sicarb .
Car  b .  A l

A l  ka ' l  i n i t y
ka l  i n i i y

I  ess  rhan
I  ess  i ,na ; i
I  ess  than

! . i A L J :

C U .  U
\ t

n  n ' !
V . V 4

^  n q\ / .  V W

{-
i-

*

n

* . r  I  :

i i l 5 /  |

r i i Y /  |

a d  r  I, , , Y /  .

a r  l - tr . r y /  r

*  To  be  repor ted  a i  a  la t ,e r  da te .

Respec t f  u l l y  S "bm i t t eo



EXHIB iT  I I I -D

WASTEIdATER DISPOSAL SYSTEM (OFFICE BUILDING)
WASTEIdATER DISPOSAL SYSTEM (PiNNACLE MINE)



WAST3WATER DiS?OSAI SYSTSM

l A 6  m ? l -
I \Jrt I r-^:1,

PINNACLE MI)iE

OFF:CE tsUiLDING

PR.EPA3.=D ?OR:

n A ? . : n n  a - ^  A - t q A - ^  f  \ _ A' iu ' /Yra.- (  KE>uuiu. f>,  j ' . \u .

tsY

DAN W. GUY

.R,EGISTERED ?R,O3ESS IONAL ENGINEER,

STATE Or-  -UTA: i  NO. 4548



?LAN FOR CONS?R.UCT:O); AN' } iA:NT:NA\-C3

I ' n -
\  \J-a

WASTEWA?=R, D:S?OS;: SYSTE}:

t ^ - ^ u ^ :  t r a a y . l * l . i  a n
\ J g i i g !  d -  I / ' € 5 \ - -  . j . v u - \ ' / r ^

T ; :e  P innac l - e  M : -ne  Ls  t . o  be :oca ie i  j - i l  t i e  R iEa t  Fo rk

Of  Deac inan  Canyon ,  i t r  Ca rbon  Coun ty '  So i i ne  i 0  n i l - es  no r th -

easc  o f  P r i ce ,  U tah .  Due  t o  t he  re ;no te  l - ocac ion ,  no  eX -

i sc r i l g  Sewage  d : . sposaJ -  i ac i i i - '  j . e s  a re  ava i l - aC l -e ;  t he re -

fo re ,  - -a i s  subn i t t a i  enco ; i l pasSeS a  co i i i p i eEe  Ces ign  fo r

.  - '  j  ^ - ^ ^ ^ i  ! g n +

w a s - u e w a ; e f  e i > - u r - r > e r  ! ! v ' ,  a ; a  o f  f  i c e  b u i L d i n g  o n  S : . t e .



\ -

- - ' q . -  \ /  
j  - - ^

- - : r . r r C U r €  ! ' l - r . g

Wascewa-ue : , i  ) : . sposa -  S i zs :e ;  Spec - i : ca i i o : i s

A - - :  L  ^ -  
j  

-
U r  r  L 5 -  - C l

?he  fo ; J .ow inE  c r : . i e r i a  i i ave  ceen  useq  :n  l r l e  i es : -g i  o f

- ' -  . i  ^  ^  r , a :  ^ q  .
L ^ r r E  5  / D u g r r t .

' 1  . ,  , 1 i 3 :  a o  3 = a ) ' .  i  :  r  A ,  
-  j  - ' -  : ^  ' :  i  - r ^  - - F

L )  v ! ! r v E  : q v a * -  ' * - S  7  C O i . p - - € ; €  W j . t r ; l  t C t i i e t i j  d r r t . i

c r  i ; : k  i ; :E  i oun ;a : , ; i s  w l f  ;  i e  ava iLac l -e  -

2 )  Sac iL j - c : - es  ces :g ;ec  i o r  2C ; .en / i ay .

. \  - i ^ -  : i  - ^ 1 . - ' n n / i = t t /J )  D i sposa^  s : / sce ;  ces iE ;eG  =o r  ; r  EaLLOn /aaY /

i na i ' : .  ( 3asec  on  ave rage  o f  " i ay  wo rke rs  a :

o f f  : . ces "  use  i i i ,  ?ac ie  v -2 ;  o i  Pa r i  v t  SnaL i

- . j nde rg round  t r ' , ; as re rva :e r  ) ; sposaJ -  S i r scens )  .

1 )  Pe rco ia - ' i on  race  o :  ! 7  : : 1c :es . / n i : ' . u re .

- 'a  d - '  '  
a .  s lar .Gards se lJ t  u s o * $ i  - S  J a s e i  ; O  C O ; ' ? - i l  

- t : - c

i o r ; . : :  - i .  ; i e  . ; : : ,  S : : : e  ) : t ' : s : o : i  o f  ; i ea i t h ,

Coce  o ; -  i i a sce  l * sposa  '  3 ' e ' - : ; - a : : oLs ,  ?a r t  V  ,

S ; - , . a t ;  J : . c : :E :cu : .a  , "as ;e i . , ' a :e  r  D*sposa i  sys te ; i s  '

. '  - ^ - ' i  6 ' 1 ' 1  i  s .  ce r : l i i e i  bY  a  reg i sEe red  . o ' r o i es -O  )  l J c i S i 9 r i  r ; )  \ - E -  e r - '

s  i o i ' i a l -  e ; E : i . e e r  ,  S c a t e  o :  i ; t a l i .

n ^ a - ' a q

-e

- : ^  r r r r l a - ' . . .  '  - -  i c  ;  = a n : i c ; : : k / i r a i n i l
r i i =  D y s f - = . r \  i ^ c f Q ; i i  p : o p o s e c  i s  a  s e p t : c  c . a ? . ' K / i i a i n i : . e : . d

t ype ,  us : - i g  p rove i ' :  ano  ap r? roveo  i aEer :a l - s  a ; i  cec in : -gues .

lC  w i r :  COnS is - .  O f  a  was ;ewa ;e f  c -SC la :ge  L : ' ne ,  a  Sep l i c

- ' d i k  ,  a ; i d  an  abso rP i :on  : - : e l - c ' .
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i . oca r ion  a ; i c  : . ; s ta ;La -u :on  o f  i i : e  s7s ' se ;  s . i a l i  ce  sucn ,

- ' ^ - L  . , . : : - ^  - i ' ^  - - : -  j -  . - ' j ' l  
-  3 . ' - 6 r . i 6 -  . : -

g i . q u ;  W + u r l  ! g q J U t r . q J s g . r i q ! ^ r u g . i q . . v g /  i u  w ! - -  - q . i v u ! v ^ r  r l .

- - ' : -  - - - ^ -  = - ;  , . r :  
- ' i  

- ^ i -  A r 1 = : ^  =  - l : i  - = r a a  
' a a = i : h

C t  5 C i r . r  l 6 : , L : l  . . 1 6 . . . r q !  C i r . \ -  i V ! ! l  i i \ J  L  t - !  g C .  g g  . a  r r t J r J q i r U g ,  r r E q , a  u r i

i aza r i  o r  enc janEer  -u i : e  qua ; : , t y  o : -  a : y  ware rs  o i -  c i e

scace .  Tne  p roposec  l -oca r :on  o :  : i e  sTs ie i i  i s  s i l own  on

- ;  ^  ^ ' -  ̂ :
g . r €  q L u 3 , t , . . q L {  l r l q v .

Cc :s : . :  - c r : on  ) l a -ue :  i a - s

i : :  - - : ^ - . :  ^ _  L i - . ^ ! i ^ -  ^ a  r i ^  a . , F L -

A - r  i . a C e ; : a - 5  U S e G  . ' l - i i  ; i i e  U U j ; s  L i  i U  L - t . l ; :  O f  i i e  S y S - ' - e n

s ; ta * :  ce  c . i r ac ie ,  soun i  anc  ; ' : o i  u ; : au : : r /  suo jecc  t ro  co r -

. - ^ - i  ^ -  - i q zr O S : - o n  .  ! : P €  I  p i p e  r i ; ; : . : 1 9 S  a n c  S i : i i : - a r  R a - L e r : a . L S  S i i 6 , r i

_ ^ n - - . i  r r  , , r i  - . .  :  
-  '  ^ L c  ^ 3  - L a  : - - - i  f  1 . . - \ . :  - F  F a i sv v . r , - J r r  y ' 4 s r r  - n e  f e q U : f e ; e : : L s  ( . , . , i .  L . i €  u L d i l  - - i U ; C - ; : 9  L U c c .

r . : ^  - -  1 . - -  i  -  . i . ^ a

T: . - s  i : r . e  w r :L  co i i vey  wasce ! {a t re r  i r o r .  ; ae  o i f : . ce  to  the

sepr j . c  - . -ank .  i ne  fo l - l ow ; -ng  c r i ; e r i a  ' r / : L :  be  fo l l - owed

i . r .  i i e  : , ; s t , a i i a ; i on  o :  t ; : - s  
' l  

i ne :

i )  I t  sha i l  be  o f  su : t ac i e ,  app rove i  na :e r : . aL  a i i c

w i i l "  have  wa te r - r i gh t  and  roo : -p roo f  3o : ' n t ' s .

I t  w r - l l  have  an  : , ns i i e  i i ane i ,e r  o f  4  i r . cnes ,

ano  w i i l  be  l a l d  on  a  n : ; i i r i un  E re ie  o f  15  i nches

pe r  i 00  f eec

C*ea :oucs  1 . / : ; l -  ce  rns :a : ; e i  eve ry  5C  fee t  anq

q  s  G - a  u . - ; . . y . = S  : :  i - : e c ; * o : .  C : e a n o u r s  w 1 l :

co :1s -S :  O :2 '+ ) "  Jeaas  w : ; i l  c i eanou ' r .

l - ; es  w : : :  : c ;  Je  c *cse r  ; han  l 0  f ee r  ho r : - zon -

- - _ : . t  r  i . a . n t t 4 a t
u c , r - j  s v  q . . 4  ? a t e ;  s c i V : U e  P : P e S .

z )

i l
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t . : -  ^  -  ^ . .  -  ,
- ! , :

Es ; : r , a ;es  a re  case i  o . - ,  Tac re  Y -2 ,  " f s : : naced  Qua ; : ; : r y

o r -  Dones - , : c  ? Ias tewa- 'e r  "  ,  ?a r l  V ,  S l "a - -  
-underEroun i

' { as iewa i ,e r  D i - sposa l  Sys te ; r s ,  wh : , ch  shows  .an  ave raEe  o f

15  Ea i / cay , /pe rso ;  i o r  o f f i ce  i ay  worke rs .  Us : . ; rg  tne

- - . a i a . - i s , i  - = - r i - a  A =  ) ^  n a a - 1 -  : n . a  . ^ - -  j - = i a A  a ' = i  
- t r

- J .  l J  . j  
g l '  L g l . a  i r r g r r r i i r . Y  l r r  1 V  a \ . r E 9 : . , , a ( :  I  u r i E  ( : D  L * . t r c  | . g L a  U C r l 4 J

W a : , L g \ f l o . L C !  W r r r  l r g :

20  rnen  x  i 5  ga \ \on / i i i an , /day  =  30C ga ; l ons /day .

Sep : i c  ?ank

n L a  ^ ^ - ! . i ^  ! - q : -  ^ ' ^ - r  r  L ^  ! - ' - ^ L ^ ;
4 r l t =  > g . J L J . \ -  | - C r r i t \  > r j a + i  r r E  t - l / l i >  L :  t r \ -  u E L r  L r !  \ i u !  e , r r ! g  r r l A  L g !  r q -

, : ^ - . :  - - ^ ;  , , . :  ! L a L r q ;  - , , * ^ ^ : ^ ;  * - - . , ^  i ' ^ - :  i  ^ - ;  :  ^ ^ - -( j € 5 r Y r r g L r  u l J  W r L r r S { - C i l r u  t : r l P t : U L C ( .  ^ v r r J i j . U G ' +  i - L r c l ( J >  a . l ( r  \ i \ J ! -

r os : ve  f o r ces .  : c '  sha i i  be  des ig :e i  ; o  p rov i ce  sec t l - -

. : - -  ^ =  - ^ t ; ; -  ' i - ! . : ^ -  ^ :  ^ 1 , . ^ ^ ^  - - :  - - ;
i r r ! 1  \ r !  > \ J s a \ l 5 ,  c l l , U u r r i s ! q L i L / r r  \ J i  > r s L r Y g  q r ^ h  D \ ; u . i l  ,  

q , . . u

a ^ - -  - . : - -q U U g - J  ! \ J r  \ - ! E d , r r l r ^ 9 .

m - ^  ^ ^ * i . : ^  ! - - l -  ' ^ ^ - ^ . : *  * - ^ * ^ ^ ^ :  . :  -
^ ^ . C  - g J L : U  L C i r r A  r r E ! E J - r i  i J - \ . , i v \ J J g L  a -  q  - u C . . . q q - e /

co;:cre- 'e t rype, sold coi lnerc: .ar l : /  ur- . ie i  : ; :e ia i ,e

^ - ) ^ L ^  n l ^ : n  ! ^ q r r  , , . : r ' l  ^ ' 1 ' 1  * ^ - . - ! . -
C f e ; 9 .  ^ C l S  v c l r l r '  l ' 1  r r - . r r E E s  a r !  ! s v e - - e : . e : ; S  O ;

V- i3  r i : rough  V-zC o :  ?a rc  V ,  Sna i l  U i ie rg rou ; i

wacer  D is r rosa l  Sys tens . n  l ^ r  ^ . i  
' ' l  

^ J  : -A qeca ! . r ' e ( i  u f  aw : ,  I i g  O I

p roposed  i ank  i s  a tEacned .

Sep t i c  ca . . k  s : . z i nE  r s  based  on  i i e  r equ i renen ts  o f  V - i 5 ,

d .  t  wn ic i  requ i res  a  75C aaJ - io :1 ,  se -J i . : , c  E .a ; : k  f o r  f i ows

.Less  - , , ea r . 5C0  
Ea i i ons  pe r  Cay .  S : : : ce v j '  5  E A  J E U  g E \ i  u \ . ,

b e  3 0 C  g a l " i o n s  p e r  d a y ,  V = 7 5 0  E a i i o n s .  T n e  p r o p o s e o

- ^ ,  ,  i  -  - ' - ^ , ^ f o r e  S i z e 6  a i  a  1 r  0 C J  g a l ) . o ; t  c a p a c : ; y  - u o
L O r r  j \  ! >  s . r ( : !  E r \ J L  ( :  - I 4 E u  q  I  q  -  

: q -

- ' I  ^ . .  3 ^ -  ^ ; ; ^ ;  - -  3 a i . o  = - ^ ! ^ '
d - ! l , r W  ! \ J !  A r l  q U U g r g  > q 3 g  e . /  - q \ -  s v -  .

C , J ' J - v V E 1 4

11 ' --  ' - , r :  ' .  :  -

- - . , ! a

T r T : c : o -

; L . l  ^
s ^ l  !  -
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T ;e  e i i * uen ;  f r on  c ; t e  se : c ; c  t ' a ; k  i v : : l  3a

! L  ^  - ; . - ^
t r n e  d C S O f  p - u j ' O i r  ! r s . i . u  t  w L . L O U $ i  a  W a - ' - e 5 ; ; g : - -

- 'he  requ i re :T .en ts  = 'o r  house se t ' /e rs .  Cu; ie r

be  a i  i eas - .  I  i . ncn  be iow t ie  l l l e :  : t ve rc .

^ ^ - ;  i  : ^
\ , ! r . . \ . e l v  e g t f  U \ J

r . i + a  - ^ ^ i . i - -
-  - . . 9  . [ E g  L  i . i L ]

r r r V E L  u J  W l 4 A

Acso rp : : - on  F ie i o

i )  So i i  Sxp lo ra t : - o : i :  T : i e  a r ; ac :e i  c raw :ng  snows

a  l 0 '  ceep  so : . i  exp l - o : : a t i on  t es t  i n  i he  p ro -

- ^ ^ ^ J  : - - . : * c . i ^ - ^  n L . ; -  r a a -  - L
J 9 5 E \ J  L i i -  C . ^ r i r  I € - \ r  q i -  9 6 .  i r . : J  s g i t  e  q > D q ] .  E D  C l  L

l - easc  1 '  o i  so : . i  be 'uween  ; ; e  base  o f  i , ne  p ro -

posed  abso rpc i .on  sysce ; i  anc  ped rock .

fnsca iLa i : . o i i :  ? ; re  f : . e i i  : s  p roposec  
"o  

pe

* ' - ^ ^ :  :  ' . ' . i  r : a  - - !  -  L - rp r a c e q  r € V € i  1  w i  t i i  d , ! r  g i  € l C i € S  - n i e f  C O : n e C C e C  .

S;z ing :  ? i ' i e  pe ; co ia - ' : . on  ra i e  f o r  i ; : i - s  a rea  i s

: ^ . - - J  L ^  1 ^ ^ . . ' !  ?  * . :  - i r ! ^  -  ;  - ^ ' -  ] \  a a * r r  ^ a
! 9 ( l i i ( . r  u ( J  i J E  L  I  i r l r r l i t r  u g . >  9 s -  l - r . l , r l  o  l l  l , \ J a J J  \ - r 5

- ^ ^  
' 1  

- ; . : ^ i  ! a a -
L i . g  . * J E : ! \ ; ( , r j . q L - l J l r  l - ( 3 D L  r E J l r

on i t r i s  ra te r  d i  a l i owacLe  ra ;e  o f  app : i - ca t lon

io  ihe  f i eLd  w i i i  be  \ .2  ga l -Lons  per  square

foo t  per  duy ,  requ i . r i ng  a  n in : .nun  o f  250  square

fee t  o f  acsorp i , i on  a rea  fo r  t , i e  expecEe i  was- \ .e -

wa te r  c i scharEe  o f  3CC Aa) - ioas  per  day .  The

proposed  f  i e l - i  w i l l  cons is ;  o :  2 '50  '  Long  x

35"  w ice  c renches ,  separe :ec  b1 t  a  n l : i nu ;  o f

7 .5 '  o f  uno is t ruse i  ea r i i  (wa- i  - ' o  wa l - i )  .

m L  j  -  . , . : 1 1  - - a V i d e  a n  a C S O f ? - r : - O n  a f  e a  O :  3 4 5r . r J - 5  W . l - J . 4  . J ! \ J V i . L r g  G l r  q ! - v

squa re  f ee r ,  : . nc i ud inE  s l i e  r : enc ; i es ,  s l l gh : l y

z j
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O ;  E : : a v e -  I r - - € C  - s f e : . C i e S  

? f O V - C e C  w : - i ' i .  ? e f  -

f o ra i , ec  p :pes  i o  o i sc r  -DuEe  sep ;  j . c  Eank  e f  : -

1 . - ^ - :  j -  i - ^  r  i . : : '  3 - - + -  r - ' ' ^ l ^ ' -  
j !  

t . r i ' i
+ \ r € r i g  ! r r  l - r . g  Y ! A , V g -  ,  ! ! v r r r  w . . - v a .  r L  f l r r l

perco l -a ie  ch roug ; I  t i : e  -L re :c i  wa : l - s  an i  ; o ; l o i i i

i - : a  : L ^r i l t C )  u i r t ]  5 u i ; O U i C i : . n g  S . i i - S ; f  : a C e  S O : - - .
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c r ; - o u t i o n  l - : - : : e s  s i a * l  o e  : i  ; a i u j a a l  o r  a c c e p -

r - ' ^ 1 . .  ^ r - i . i -  i - ^ - - -  ^ - - - ) .
u a r J ! V  D  L A ^ . / 5 ! r 4 g u  E G !  L r r  r

' ^ \  m ^ ^  - - ^ - ^ ^  ^ ;  ^ r r - : ^ -  r r j :  
' t

L J I  - r r g  \ . r ! v y \ . / i > E \ -  5 ) t >  u g . i (  v t - r -  v €  + € V € I ;  W l - u n

a i i  i r e : ^ . ch  coc ;cns  co i i s ; ruc iec  a i  E ie  sa ;e  e l -e -

va i i on .  D i s r r  i Juc :on  1 : ; es  anc  t r enc ies  w l - l - i

L ^
r J C  ! t i V g r  q r r \ f  ^ r r L g ! u \ J . . r ^ f : v s g u .

C )  E f  - ' - u e l t '  c l : - S ; r  i 3 u ; i o n  i . ; e S  S i ' a : i  b e  1 "

A . i  - - a i a r  n c r r ^  r  - :  ^ ^  O ;  S U : C a C _ e  ; a i e f  : " a 1 .L i  j - q l r r c  L 9 i  I  . J s i  J . L r r  6 l - E t . e  i / - y s

/ i \  T h e  d r F \ / e l  : r 1 r  l ; i  t i e  t r r e ; t c i ' i  S n a l - :  b e  O fs /  Y I e v !

4"  co  2 \ "  q ra i i .  r ock ,  a : i  w : : *  co ; , r ) i e i e : y  en -

case  t ae  d i s t r i cuc io ;1  p l pe .  ? ;e  g raveL  i ' , / i i L

ce  cove re i  w l ; i  unc rea ies  cu * : i : . ng  pape :  o r

^ : ' - , ,  - - . :  ^ . -  ' ^ - ^ ' , - : - ' -  - :
5 L ! O , ' r '  . J r i \ J i  L \ - /  J q \ - . \ ! 5 4 - .

- : i e : ; '  v J : : l  l c :  b e  c :e I  i - r e q V - 1  s u - t

u ! E ^ . U . . 9 >  U s !  a . . !  J C U t \ ! * * a - ! . \  v -

c ro i i  o f  E .ne  abso rPc :o :  f  : " e l c .
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! ? i C Q - e s r U . .  4 s - u

t tO  
t

?i -n lac. ; 'e  M^ne

Of i  : .ce 3.::- l i : . :^ 'g

?ne fo l i ow lngpe rco :a ; i on res iwas runa ;2po i r ' c s

w i i i : - n tnep ropose i i . : a . : ^ . f . e ] . iS i ; e= -o : ; . . e? innac ] . e } i : . ne

Of  n i ce  3u i i c i : 1 ,9  o i  Sep ;  '  2  |  i 93C '  T :e  ;es ;  l ' / as  pe r :o r ; i ec

cy  Mr .  M i ke  G iasson ,  u : i e r  i : e  i i r ec i l cn  o f  f , an  W '  Guy '  a

reg i s i , e red  p ro fess iona ;  e ;1g inee r ,  S ;a i e  o f  U ta i '

? l e  ces t  was  Pe r :o : r ' e i  as  j o l  l ows :

i )  2  ao ies  were  ouE  in  t ' i l e  a :ea  o f  
" ce  

p ropose i  ao -

- ^ - n : . ' r a .  r - l  e i . d .  S a c h  i r o ' e  w a s  6  i ' r : c n e s  i n  i i a ; e c e r
5 \ J !  \ r U 4 v r a

wj - cn  ve : i : ca -  s i - i es ,  an i  cug  : o  ; he  i ep in  o f  t ' he

'+n t :n -  n f  : -  ̂ . , o  p :opose i  :  l e - i ,  .  ' - ' o l e  -oca r  Lo :s  a re
J \ J  u  L V l r r  v !

saow; ' ,  on  ; ; . e  e : - c -csed  ; ' ap '

L ) ?ne  s i i es  a : . :  : 3 ; : c : '  o i  : ; 3 ; '

and  a l -  l - co .3  ; , : i 3 r : 3 *s  " ' / e : e

o f  coa rse  sa : . c -  we :e  P lace i  - l ^ '

ho ie  t , o  P reve i ' . - '  scou r  i :E '

?ae  no ies  v re re  i l : Led  i v i t h  wa ie r  E rea ie r

i -nc. les acove : ie  sa i lc ,  a : ' l i  eac i  no le was

f  i  i . Leo  f . cc  4  eou r  s  '

1 )  ?ne  wacer  ;eve l -  ' vJas  a i ; us :e i  ; o  5  : ' Lcnes  ove r  ; i ' e

sano .  T l i e  c rop  : : i  wa ie : :  - eve i  was  che ;  neasu re i

- ^ i - :  = r  < i ;  : ' - ' : a l l I - e  i ^ I u ( = -

i r o ; na f i xe i r e i e rencepc ' ; ' c ' i t r 3C i ' : ' : ^ ' uce i - n te ' ' -

va i s i o ra?e r l o i o f4eou rs ' ? ; ' e l ^ / a :e r - : eve iwas

b rouE i i i  cack  : o  a  i ep rn  o f  5  : nches  a f ; e r  eac i  ; ea -

su rene i l i .

! i A

g . r C l . I  L -

i \ s y  e

- 7 -



n ' , -  r  i  - a a
J  J  4 . . 8  l i ! v r

O /

to  ca ;c ' . , i ra re

- ' - ^  : ^ . ]  
-  

n . . , i  ^ r
r r r E  ! \ J : * l / w 5 . . :

^ -  +  -  .
> L . ! E r r l g : . 9 - .

- r - . . - ^  * ^ - : . O C  t . i S  U S e ii v  r . r : e e u u C  - J g !

o: d.-- i -  nea-

i f ,?q'r Ta;:.r  = l

- s . / r .  - 4 g E  r

!  ^ ' ^ , .  
-  

-  - . :  ^ F

u A v g r { :  e i t J ^ i

- ' ^ ^  : j - - -
. . Y  b . . g  r  r r . q ' -

L ' ^ ^  - ^ . - ^ ^ _  - !
u r r C  - J E r  

\ z \ u  a c  u

i a rLe  : .s  a

! a  ^  -  ^  ,  ,  r  ^  -  ^  -  -
r ' r g c > ! i ; g r i . g i . t -

\ T ^
.\ \,/ r

\ / ^  ^  a

. ' r E C , 5 u l  g . r r E l r  u

\ - a

^ \ \ J .

n j + a
r  j - l r E

\  -  s c a I  U  L w  .  a J  I

Wacer level -
r/ ! \Jrv

3-3  /  8 "

3 - i /e "

2 -5 /E"

) - 1  / 9 . ) l

1 - ' 7  / ? t l

\  a  l i  t l

1  a , l t t l

1  ^  l t l l
L - J / ,

|  1 - r

: { f ,

: r f ,L

''i
L

'!

2

3

?

5

7

6

!

+

o

1

a

* V

! !

: ' i

' 2

!2

EAST T:OL3 ;2

m . i  * ^
i  j . . . r g

l - - ^ . .  -  l r i .  / \ !

\ >

trfat,e;: Level-
Drop

^  1  l A a l

2-3 /8 "

^  1  / r t a

) - -  / F . f

' .  - 1  / Q t l

'  
- 1  / 3 . t 1

a  a  l ^ 1 1
L - J /  2

! -3  /  1 "

I U

1 :

1 r

- L

:

1

25

i :

35

L J

- d -



T
\

I  r :  ' t

I  r  I  . . ;(rl l l  i(;1" :-:;, l i  iL:.
(

345 S0.  rT .
ABSOITPI  ION r  l [LD

[ ,

I , 
-,.^,:.'i, 

I
I  r r : ; l

I ' i i  i i 'J,r,( i [ ,  [ :" t!4l i ' l t :
(t l '  l ' i ( : i : .  [ lL,lt, l"t l iJ0

APPt iOVED l 'YPE, l l , !S- t / r t .L . l i t t  A l i  f 'Er t  S lA ' l  t i  SPECS.

u l()
a;
tL
o

3
BUlt-T f.HD lllsl-ALLr-t)
AS f't:tt S1ATir: SF'ICS.

uL"
(o
ror1i

: . :  . t  : i , '  . , :  ]
|  |  ' i

' A q...trt -A f,".
a

VJ/f l i1 i . l  I r l l :; l  ,0[iA! . SYS'I '[:" 1,.4

t )A l ' i . : :  9 ' : l - t lO

{;(:/ : t  [ :  '  ASi SllC)\1t ' l

\ l , C t O 0  G A t . .

\  SEI)- t ' lC 1.4.1! l (
r  "  " -  1
iljl.. "J.,,.I. 

': -: -.':-::: -: :"'. -";

A 4t t'.t,r1 7 c



r1' l-.1;,
l[r

Alli'' lll
l l l

tt
Ar-r. J.r'rutt
KriocY.outs

I , tquroC r,er.c.ttY

?.500 Gr,.r.uorls

Sqcr  tor t  A-A- l r rp  
Vrew

t'l c'r o. :

cAPACI ' rY z5c i0  GAl . t  0 l i l5

\ l , t [ . lG l t ' l  ?80c i0  l roLt l ' ' lbs

T XCAVA;I"10l ' l  Ul14F-l ' l  Sl0N5

t j "L0\ "1  t lb , lU 5 ' - '1 "

t;t:.At.l.t) v{l l ' l i  /rsl ' l ' l i : t.T [(01''t. l .N[)
wi- t ' r t .  . i . "X4. "  -  4  X1 '  V. lE . t .L \Ut )

t l 'x t  5 '

t \ [ . ] [ l  FQI \c  I  t j

F't,.tt 1\ I C

a:;()0 - "l W0 t't-lCI SLPT lC "lAlqALLON
-l-1ii::..nsr!8". "
rrATt:: z{ -7.r1 -74

Al ' ; lROViaD l iYsI Ii-:'::: '::". -..
I r l l v l9 i : t '

i { : ;oo s.
c, R [--l'[ , .[ NC"

S n l t  t r . l i E  c  t - l Y r  t r
' - ' l  

r , l , r .vr l , rL 
"r , . i ,  ' -

I
. l

Cur r,wnY J so, ' ,r-r  Rtc

Pl lot . iE N0" ?c '?. ' '  I I4 .o



l"C)\'ii:.1.1
(

I il . .. , () t.J i iC:l irj, t i lc.

PI?lCt:, U17\l- l

Pli'l i{i.\.Cl -l: tri litli:

EAnt  tJ  BACKFi l - t -  '  j  ' t . '  '  i  : . :  .

' t-t 
i t '- l ' :Cl ! Dli 'r.rrl l-

St,Al -L.  l "=  6"
LU\'IL: 4 "7-BO

z4'

t/z" - ? t/2."

DRAIN  .
ROCK

d'

f
4"

*

I
6"

I. t  __

Ui lTt lEAf tD BUlLDl l ' . lG Fl l iF 'ER

r'ry$ffi
,ffryffi$xud$ffi.flH$ifi
ffiffiffiffiffi

,tr' )
?../\
$

/1,)

i(l



r V i i i - . r  r \ b \ . / V r z .

- : c =

AT
DRAi.TT:Ei .D
PINNACLE

^  - - r  A -  -  I  .  r  a  - .  r  r  A

\ J i  J .  I  v i  3 U  i L i J r . \ 9

, l

'. 'rl - rvl o

; i v  L ; .

SU RFACi

. r 0

I

i " " '  c  I
|  . . . . . 4

1"""i
i : : : : . '  c  I,  . - . - .  I
i  c  " " ' I

l : : : : t  "  I
! c ::::: I
i l

f : : : : o t !
igs : : : : :  I
l : : : : :  c  Q I
l $o : : " : : l
i  ^ l

i : : : : : o u  I
i o o . ' : : : : l

t . . - - . - - . . i
l c a  S  d  I

i ; ' ;  a '  I
: ' . ; ' ;  € ' l
t ' ' . ' ' . . ' . . i
i o  ( 3  o  I

i : : : : . ' r : :  i
i - - - i
! .  . . . . " ' .  t
t . - - . . . . . . 1
t l
j - - - l
j - - . ' ' . - . 1

l '  '  -  '  "  "  1

i.:::::::.:'l
i  :: '-q I
l G - . . . 1
t  . ' " ' . .  I

l . - - -=c i
i_--r---:=l
r S - . . . . . 1
l -  - . . . .  F l

i - " ' : i
j e .  - - . . . ' l

i - - - - E !

? ' 3 "

O J

g t o "

t u +

' - i G H T ,  S A N D Y  S C I L
} I i N C R  G R A V i L

9ARK,  SA i j 3Y  SC iL
MCDARATE GRAV:L

SAi t i ] ' i , , /GRAViLY SOI L

D A R K ,  S A I - 1  i ) ' , S C i ;

S O N l :  C L A Y

D A R K  r  C I - A Y  S O I L

S O M =  3 O U i - D E R S



WASTE\,IATER ItIS?OSAL SYSTEII

FOR T.{E

PIN}IACLE }iiNE

PR.EPAR.ED FOR:

TOI^IER RESOURCES, INC.

D L

DAN I{. GUY

REGISTERED PROFESSIONAL ENGINEER.

STATE OF UTAI{ NO. 4548



?LA*\ FOR CONSTP.UCTION AND ]IAINTENAi\CE

OF

? , ^ n d F r t A - F n  
' r t t m r a t

i \ iASTEi\'A'rIK rJISiUbAL D r' ) ltrr ' t '

Genera l  Descr iP t ion

Tne Pinnacle } i ine is Eo be locateci  in the Right Fork

of Deacrean canyon, i r  carbon county,  sone 10 mi les north-

easE o i  ? r i ce ,  u lah .  Due  io  the  remote  loca t ion ,  oo  ex -

i s t ing  sehrage  d isposa l  fac i l i t i es  a re  ava i lab le ;  the re -

fo re ,  th is  subn ic ta l  enconpasses  a  cor . rp iece  des ign  fo r

\ ' ras te \ . ra te r  i i sPosa l  on  s i ce '

-L -
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Pinnacle Mine

h las iewater  D isposa l  Sys tem Spec i f i caE j -ons

Cr i  te  r ia

The foiLorving cr i ter i -a have been used in the design of

' "h is  sys  tem:

1)  Bathhouse f  ac i i i t i es ,  co i r lP le  ie  w i th  showers  ,

ro i le ts  and c i r ink ing  foun ia ins  w i l l  be  ava i l -

ab le

2)  Fac i l i t i es  des igned  fo r  45  nen /day '

3 )  D isposa l  sys ien  des ignec l  fo r  35  ga i lon  /cay lnan-

(Base< ionaverageo f iac to ryuse inTab leV-2 ,

o f  ParL  v ,  Sna i l  "nc ie rground 
i r ias tewater  ) i spo-

sai S,,zs ce::is ) .

4 )  Perco ia : io r .  ra ie  o i  i 7  n inu tes / : -ncn .

5)  Des ign  is  based ;o  co : : '? iy  w i ;h  s la ; ' : ' dards  seE

for th  in  the  Utah  Sgat .e  D iv is ion  o f  Hea l th ,  Coc je

o f  Was te  D isposa l  ReguLa t ions ,  Par t  V '  Sma l l

Underg round  Wastewate r  D isposa l  SysEens '

6 )  Des ign  i s  ce r t i f i ed  by  a  reg is te reo  p ro fess iona l

eng ineer ,  S ta te  o f  U tah '

Des ign

Tne sys tera  i - re re i l  p roposed is  a  se .Dt ic  taek  / i ra t : , ; : -e i i

t ype ,  us ing  p roven  anc  a^oproved  mate r ia i s  anc i  techn iques '

I t  w i l l  cons isC o f  a  1 ' fas te ! . /a te r  c l i scharge  L iae ,  a  se ; : t i c

tank ,  and an  absorPt ion  f  re lc l .

-2-



Loca t ion  anc i  Ins ta l la t ion

Locat ion  and ins ' ta lLa t ion  o f  the  sys ;en  sha l1  be  such

tka t ,  rv i th  reasonab le  na j - ; l tenance,  i t .  w i l l  func t ion  in

a  san i t ra ry  manner  and w i l l  no t  c rea te  a  nu isance,  hea ' i - th

hazard ,  o r  en< ianger  the  qua l i t y  o f  aay  waters  o f  tne  s ta te '

The proposed loca t ion  o f  the  sys ten  is  shovrn  on  the  a t -

tached roaP.

ConsLruc t ion  } fa te r ia l s

A i l  na ter ia ls  useO in  the  cons t - rucc ion  o f  the  sysEem sha i l

be  durab le ,  sound  and  no t  undu ly  sub jecE to  co r ros ion .

P ipe ,  p ipe  f i t t ings  and s imi la r  na ter ia ls  sha l l  compl -y

with the requiremeats of  ihe utah ?i .unbi-ng cocie.

I l lastervater Drainage Line

Th is  l ine  rv i l l  convey  wastewater  f ro ra  Ehe ba thhouse to

the  sepr ic  tank .  The fo l lo ru ing  c r icer ia  ru i l l  be  lo l loweo

in  the  insEa i lac ion  o f  i n i s  i i ne :

1 )  I t  sha l l  be  o f  su i tab le ,  aPProved  macer ia l  and

wi l l  have  \ ' raEer t igh t  and '  roo t -p roo f  jo incs '

2 )  I t  w i l l  have an  ins ic le  a iameter  o f  4  inches ,  anc i

wi l l  be la id on a minicrurn gracie of  15 inches Per

100  fee t .

c leanou ts  ru i i l  be  ins ta l led  every  50  fee t  and  a i

a l l  changes  in  c i i rec t ion .  C leanou ts  rv i l ' l -  cons j -s t

o f  2 -450 benc is  w i th  c lea i iouc .

L ines  rv iL l  no t  be  c ioser  than 10  feec  hor izo f , -

ta l l y  Eo  any  r . l a te r  se rv ice  P iPes .

-3-
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Was te rva le r  Quant i  tY  Es  t ina te

S ince  no  ac tua l  f i -gures  are  ava i lab le  fo r  th is  opera t ion ,

d ischarge quant i t y  has  beee es i i . : : ia ted  f ro ra  d iscuss ions

wi ih  Xr .  Gera ld  S to ry .  Th is  d iscuss ion  deEermined  an

esc inaced  usage  o f  35  ga i ions  Per  da lz  Per  person .  Us ing

ihe  pro jec ted  r . rann ing  o f  45  peop le ,  the  esE imated < ia i l y

was tewater  w i l l  be  :

45  men x  35  ga l lon /nan  lday  =  1 ,575  ga l lons  loay '

Sep t i c  Tank

The sept ic  Eank  sha i i  be  cons t ruc ted  o f  durab le  mater ia l

c ies igned .o  w i thscano exPected  Phys ica l  loads  and cor ro -

s ive  fo rces .  i t  sna i l  be  des ignec i  co  p rov ide  se t t l i ng

o f  so i : -c is ,  accunu ia t ion  o f  s1-uc ige  and Scu i i l r  and access

c ^ -  ^ 1 ^ ^ - . i - -
! \ J !  L  ! g c l r l ! 1 r 5 .

The sept ic  lank  here in  p roposed is  a  s tandard ,  approved

concrete type, sold connercial ly unCer the naf i Ie or-  Dura-

c re te .  Th is  tank  rv i l l  r iee t  a l l  requ i re rnents  o f  Par ts

v-13 Ehrough v-20 of  Part  v,  Smal l  underground tr{aste\ '7ater

D isposa l  Sys rens .  A  de ia i led  c raw ing  o f  th i s  ProPosed

taak  i s  accachec i .

Sept ic  ian l  s iz ing  is  Dase i  o ; :  ;ne  f  o i io r .v i ; :g  fo r : iu la :

V=1 ,  125  +  75 i tQ .  Srnce  a  i s  e : ipec :ec  io  be  L ,575  ga l ions

per  c^y ,  v= l ,125  +  0 .75  ( i ,575)  o r  2 ,305 .25  ga i ions .  The

proposed  tank  i s  the re fo re  s i zed  a t  e  2 ,500  ga l lon  capac iCy

to  a l lo rv  fo r  an  adc ied '  sa feEy fac to r '



Discharge L ine

The e i i luen t  f ro ra  the  seDt ic  iank  w i i l  be

the  absorp t ioa  f  ie ic i ,  th - r :ough a  water t igh t

ine  requ i rements  fo r  house sevrers .  0u t lec

be  ac  leas t  1  inch  be low the  in ie t  i nver t .

Absorc t ion  F ie ld

conciuc ted to

l  ine mee cing

inver ts  w i l l

i )  So i l  Exp lo ra t ion :  The a iLached drar . r ing  shows a

10 '  deep  so i i  exp lo ra t ion  tes  t  i n  the  p roposed

dra in f ie ld  a rea .  Th is  tesE assures  a i  Leas t  4 '

o f  so i l  be tween the  base o f  the  proposed absorp-

E ion  sys ten  anc i  bedrock .

2 )  Ins ta i ia t ion :  The  f ie i c i  i s  p roposed  to  be  p lacec i

le ' , re i ,  i v l rh  a i l  t renches  in te rconnectec i .

3 )  S iz ing :  Tne  perco la ; ion  ra te  fo r  th i s  a rea  i s

fouad io  be  i7  n .nuces  per  inch .  A  copy  o f  the

^ ' r  ̂  - i  ^ -  * - - ^ * t  i s  a tEached .  Based  onP C i ( - \ J j . q L J - U r l  U C D  L  ! g i J L /  l .

tn i s  ra ie ,  € f l  a l - i owab le  ra te  o f  app l i ca t ion  to

ihe  f ie ld  w i l l  be  7 .2  ga l lons  per  square  foo t  per

day ,  requ i r ing  a  n in inurn  o f  1 ,312 .5  square  fee t

o f  absorp t ion  area  fo r  the  expec ted  wastewater

d ischarge  o f  1 ,575  ga l lons  ,oe r  day .  The  p ro -

posed  f ie td  w i l l  cons is t  o f  4 -100 '  l ong  x  36"

w ide  l renches ,  separa ted  by  a  n in inum o f  7 .5 '

o i  und is tu rbed earEh ( rva l l  co  wa l1) .  Th is  r ' r i l l

p rov iCe  an  absorpe ion  a rea  o f  1 r335  square  fee t ,

inc lud ing  s ide  t renches ,  s l igh t ly  more  Ehan

- ) -
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requr reo .

4 )  Cr i te r ia :  The  absorp t ion  f i e l c i  w i l i  cons isE  o f

gravel  f  i i ieci  t renches provi ieci  rv i th perforated

p ipes  to  d is i r ibu t ,e  sept ic  tank  e- f f luen t  in  the

grave l  f i i l ,  f ron  wh ich  i t  w i l l  perco ia te  th rough

the trench rval ls anci  bot tore into the surrounding

sub-sur face  so i i .

a )  The por t ion  o f  the  t renches  be low the  d is t r i -

bu t ion  L ines  sha l l  be  in  na t .u raL  or  acceptab ly

s tab i i  Lzed  earEh .

b)  The proposed sys ten  ru : -11  be  leve l ,  w i th  a l - l

t rench bo t tons  co : i . s t :ucced a t  the  same e leva-

t ion .  D is t r ibuc ion  l i nes  and  t renches  w i l l  be

leve l  and  in te rconnec ied .

n \  t r f  f  ' l r ren f  
d i sEr ibu t ion  L ines  sha l l  be  4 "  d ia -v /  ! ! ! ! s v r r e

roe te r ,  p€ r io raEed p ipe  o r  su i  cab le  maEer ia l .

d )  The grave i  f i l l  i n  ihe  Erench sha l l  be  o f  U"

to  ZLr "  d ra in  rock ,  and w i l l  conp le te ly  encase

the  c i i sc r ibu t ion  p ipe .  The grave i  w i l l  be  covered

wi th  un t rea ted  bu i ld ing  paper  o r  s t ra r ' r  p r io r  to

L J C . \ - A t  J -  !  ! .

e)  Heavy  equ ipnent  'w i l1  no t  be  d . r i ven  over  the

t renches  c iu r i ; rg  back f i l l i r .g  o r  a f te r  co iap le t ion

o f  the  absorp t ion  f i e ld .

-o -



(-^

Perco la t ion  Tes t

'  fo r

PinnacLe l i ine

The  fo l low ing  perco la t ion  tes t  was  run  a t  2  po inEs

wi th in  the  proposed dra in f ie td  s i te  io r  Tor , re r  Resources '

Pinnacle } f i -ne on May 2,  1980. The test  was perfonned by

l1 r .  ) l i ke  G lasson,  under  the  c i i rec t ion  o f  Dan W.  Guy,  a

reg is le red  p ro fess iona l  eng ineer ,  S la te  o f  U tah .

The tes t  was  per fo rmec i  as  io i l -o rvs :

1 )  2  ho les  \ , /e re  dug in  the  area  o f  the  proposec i

absorp t ion  f  ie lc i .  Each ho ie  was 6  inches  in

d ia rae te r ,  ru i tn  ve : : i ca i  s -ces ,  and  cug  co  the

dep th  o f  the  Do ;co ;  o -=  ; re  p roposeC f  i e i c .

Hole iocat ions a:e s. ' ,or . r i :  o i -^ the encLosec na).

2 )  The s ic ies  anc i  boccon i  o i  each ho l -e  r ' /as  ' rougheaed,

and a l l  loose mater ia ls  r , re re  re raoved.  Two inches

of  coarse  sand were  p laced in  the  bo t tom o f  each

ho le  to  p reven i  scour ing .

3)  The ho l -es  were  f i i l ed  w ich  \ . /a te r  g rea ter  ihan  12

inches  above the  sand,  a r .d  each i io ie  \ , ras  kept

f i l i ed  fo r  4  hours .

/ .  \  ' ' r r 1 ^ ^  r r a  F a v  1  ̂ , , ^  1  - . -  ^  ^ 1 j u s  t e t i  t o  6  i n c h e s  o v e r+ )  I i l e  w d , L C !  r € v r : r  \ . d ' 5  d \

the  sand.  The Crop j -n  t /a te r  leve i  rvas  ;hen

measured f rom a  f i xec i  re fe rerce  po : - : : t ,  € t  30

n inu te  i ; iEerva ls  fo r  a  :e r io i  o f  4  hou :s .  The

-7 -
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rt iacer level  was brough-"-  back to a depth of  6

iaches af ter  each i i ieasureiaeni

Ti :e drop dur ing the l inal  30 ninute per iod rras

used Eo ca l -cu la te  the  perco ia i ion  ra te '

The fo1- lowing  tab ie  i s  a  tabu la t ion  o f  a l1  r teas-

surements :

NORTH I{OLE

l.laLer Level
DroPI ieasureinent

No .

I

2

T

rl

7
x

MeasurefiIenc
, \ l  A
I t  V  .

Tine
(scar - '  1 i :42 )

1 n . 1 )
L L t L t

1 ' 1 . / , ,
L L  r a c

1 - 1 )

L . A L

1 - 1 )

' )  .  / , ' )

1 . . i )

J . A -

3-7 /8"
3-]i 1 4"

2-7 /8"
2-3 1 8"
r  -  / n l l
L - I  I O

r-3 / 4"
1-3 1 4"
1  ^  t t l l

L - J I +

SOUTI{ HCLE

I
!

a
L

1
I

X

Time
(s ta r t  11 :50)

12 z2A
12 :50

1 . r n
L t a - w

r . < n

2:20
?  .<n

3:20
3 :50

I{ater Level
DroP

^  r  , o l l

J - L I O

z-5 /8"
z-L / 4"

2 r l

L-3 / 4"
1  ^  t  t  l l

L . J I +

L-3 1 4"
! -3  /  4 "

-B-



The .o reced ing  tab l 'e  o i  reaCings  shows a  Perco la -

- i i -oa  ra :e  o i  i . 75"  per  3C n inu te  per iod ,  o r  a  ra te  o f

\7 .14 :a inu ies  ?er  inch .  Us ing  the  rab ie  (F igure  V-1 )

on page LZ of  "Snai i  UnCergrounc I ' iascer ' rater Disposal

sys tens" ,  the  a l - iowabLe ra te  o f  aPP l i - ca i ion  i s  1 .2

ga i i -ons  per  square  foo i  ?er  day '

Tne percoiat io;r  tesE r . , /as run un,fer the direc; ion of

a  reg is te red  pro fess ionaL eng ineer ,  and is  hereby  cer -

i i f ied  to  be  a  t rue  and accura te  representa t ion  o f  the

perco la t ion  capab i l i t i es  o f  the  s i tes  here in  descr ibed '

//fr-ii*'-/
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EMISSION iNVENTORY



i

Enarssaon LnvenEory

Tab le  1  shorvs  a l l  o f  Tower 's  poEent ia l  Po inE & Non-
fug i t i ve  and  Fug i t i ve  par t i cu ia te  en iss ion  sources .
These ' sources  were  ar r i ved  a i  us ing  EPA's  Reg ion
VI I I  in re r in  po l iey  paper .  Some o f  the  emis l ion
sources  descr ibed  in  Eha t  paper  do  no t  app ly  co  Tower ' s
opera t ion  s ince  ch is  inven to ry  i s  fo r  thb ie ' su r face
s i ru rces  re la t ing  to  undergrou id  n in ing  ra ther  than
sources  resuLt ing  f ro r . r  sur iace  min ing  operaEions .  Un-
re la ted  sources  inc lude  b ias t ing ,  overburden  &  topso i l
re r iova l ,  c i r i i l i ng ,  overburden & topso i l  shap ing  a id
topso i l  &  overbu iden  s tockp i le  . ro r ion .

Sources  rvh ich  re la te  to  Torver 's  unc ie rground min ing  fa -
c i l i t y  can  be  cont ro l led  to  a  la rge  degree.  Some me-
thods of  control  lvhich are poinceci  oui  in the incer i rn
po l i cy  paper  a re :  sp ray  sys tems,  enc losures ,  and  n in i -
m iz ing  d rop  d isEances .  Th is  con t ro l  can  be  accompl i shed
by mainca in ing  a  s tockp i le  rvh ich  e f  fec t i ve ly  min i ra izes
the  d rop  d isEanc .e .  These  con t ro ls  have  e f  f i c ienc ies  o f
anywhere from 25 to 902.

Tab le  2  shorvs  Lhe wors t  case emiss ion  sources ,  the  EPA
formula  used to  ca lcu lace  en iss ions ,  the  cont ro l  rne-
Ehoc is  to  be  used and Ehe cont ro l  e f f i c iencv  rvhere :

s  =  s i l t  con ten t  o f  a1 l  r vea the r  g rave l
o r ,  s i l t  con ten t  o f  coa i  ( 87 ! )

gravel ) l  42.S rpy

sur f  ace  ( i7 "1 )

S =  average speed t rave led  over  roads  (40  nph)

W =  wet  days  per  year  =0 .01  pp t  (37 .25)

U =  average  w ind  speed  (4 . f3  mete rs /sec . ,  9 .2  mph)

A =  rock  &  g rave l  o r  c lay  fac to r  (0 .025)

J = 38 r. i11/ / r :ock &L  r v  
" y J  \ r

L 7  l .  n r r  t ' n  I  r r r \- t  r Y J  \ e r e r r / . /

: ,  I  n
N  -  I . U

C = 0 .5

T r  = ' l  n
P  I . V

V'  =  1 .0

I ^ /  =  veh ic ie  we igh t  in  tons ,  p i ck  up  (2 .5 )

d  =  d ry  days  per  year  (327 .75)



Y =  Loader ,  i ruck ,  eE
(10 ,  41 ,  1 / .8  yd ' ,

11  =  moisEure  concenc

ra i l ca r  capac i t y
respec t i ve ly )

oi  coal  (107!)

Tab le  3  shows average rs ind_spg,eds-  and_prec ip i ta t ion
for  ih is  a rea ,  based on  U.S.  I ^ lea ther  Bureau sEaEis -
t i cs ,  ga thered a t  the  Pr ice  Area Bureau o f  Land
l lanagernent 0f  f  ice.

Tab le  4  shorss  the  po ten t ia l  versus  cont ro l led  emis-
s ions  fo r  Tower ' s  i .5  * i t l i on  cpy  m ine .  Fo l low ing
Tab ie  4  a re  ca lcu la t ions  showias  the  en iss ion  source ,
the  EPA fo rmula  used and the  po ten t ia l  emiss ions
g iven in  tons  per  year ,  lbs ,  per  hour  anc i  lbs .  per
day  -



TABLE 1

Ei:aission Inveniory

The enissions as related lo Tor,rer 's underground minir , ra
; ; ;  # - ; "Ua i " i J "a  in i ,o  iour  ma jor  ca tegor ies ,  as  fo l lows:

A. Coal  i {andi ing,  P-rocessing and Transportat ion

1 .  Fug i t i ve

a. i iaul R'oads
b.  Paved R.oads

2. Point  and Noa-iugi t ive

B.  Conveyor  Be l ts
b .  Crush ing
c .  Truck  Load ing
d. Truck DunPing
e .  Coa l  d roP-  ( t rans fe r )
f .  Ra i l ca r  Load ing
g.  Screen ing

ts .  Wind Eros ion

1 .  Fug i t i ve

&.  Coa l  S to rage  P i les
b .  D is lu rbed  Areas

C.  Personne l  anc i  SuPPor t  Access

1 .  Fug i t i ve

3 .  Acces  s  Roac is

D. Road Maintanence

1 .  Fug i t i ve

a .  Hau l  Roads
b .  Access  rLoads



(

l , } n i  s s  i  o t t  S t t t t  t : c : c

(

BLli 2

l :m is  s ion

TA

Rar te s

Cont r :o1

(

Con L  ro1
Ef  f i c iency

l,lor s t Casc

I i l 'A  I io  t ' t r t t t  I  a

l . l ' }o i .n t  &

A.  Cc la l

I ,

)
a -  .

3.

4 .

5 .

l | ,  CoaI

1 .

2 .

Nou- l . t rg i  t i ve

I l i tnc l l  i  ng

Cor rvcyors

' f  r :ans f  er  s

Trr . rck Load i . r rg

Truclt Duml>ing

Rai l  Car  Loac l  ing

l ) rocess i .ng

Cr:u shing

et .  l ) r i rnary

b .  Sccor tc la r -y

Scrccrr . i .ng

0.05 lbs  .

0 .  15 lbs .

( enc  l  osed  )

102 min
con l -en t

covered

0.0018 (s/5)  (u/s)

/  ron

/  tor r
e  ru r l  l uo i s  t t r r c

?
4A7,

907"

50"1

( \1 /2)  2  (Y/6)

0

0

0

.05 lbs .

.  f5  1bs.

.  15 1bs.

/  ron

/ ton

/  ton water  sp ray



l tABLf,t 2,

I ' l o rsE Casc

f
Con I  intrecl

I im iss ion  l taL .es

l ln i . ss ion  Sourcc :

Con t ro l
l f f i c iency

2. I t ug i  t i . vc  l ) t r s  L

A . tlau 1 lto a<l s

El 'A Forutr-t la

0.B l  s  (S/30)
(36s)

lbs.  /VI ' IT '

0 .0 I3 /+5  1bs . /V l t l l

1 .6  u  lbs .  /ac re -h r .

A I I (C] - , 'V '
tons  f  ac re  /year

s.9 (s/12)(s/301(r ,v/3) 'B

(d /365) lbs .  /Vl ' l l l

32  lbs .  /h r  .  g rac le r  use

Con t  ro1

(365-r{)
Water ing  G sh i f t  changes

l l .

C .

Pavecl  l {o i r t ls

Wind I i ros ion

l .  S to ragc  P i les

2 .  D i .s  tu rbec l  Area  s

D.  Access  l toa tc ls

l laul  & Access I{oacl
I Ia in tenance

Chemica l
on clead

s  t  ab  i , I t  za t  ion
s  to rage

u.

I i cs t r ic t  specc l ,  water  Q
sh i f t

Pos t  ma inLe l l a l l ce  wa te r -
r-ng



I

Jan.

Feb .

llarch

Apri l

llay

June

JulY

Aug.

Sep  t .

Oc t .

Nov .

Dec .

avg .  =  37 .25

!, ctl'l .

t  g D .

March

Apri l

May

.June

July

Aug.

SepE.

OcE.

Nov.

Dec .

Prec ip i ta t ion  -

r974

7
1
U

1

v

0
7
2
1
8
2

1,
(year ly )

TABLE 3

(days per

t975

5
4
4
0
t,

9
/o

2
4
2
6
J

.1
44

year  w i th> 0 .01" )

L97 6

0
2
1
3

1
9F

3
8
2
U

0
28

(mph)

t977

1
2
U

3
9

7
6
+

J

2
?

;

Wind SPee-d

1 ' )

8.2

10.5
9.8

10 .2

9.3
10.3

9.3
I U .  O

8.4
8.7
8.3
Avg.  = 9.2 rnPh =

Source :  U.S.  Weather  Bureau

4 .13  mete rs  /  sec  -



(

Poin t  &  Non- fug i t i ve  Sor t rces TPY

TATJI,I{

S t rmrnary  o f  Po ten t ia l  and  Cont ro l . l ed  l i n r i ss ions

1 .5  } I i l l i on  Ton  por  Year

Po in t  and  Non- fug i . t i ve  Sources

t 'Wo rs t  Case "

Po  t en  t  i a1

l bs /day lbs  /h r

A. Coa l  l l and l i r rg

l  Cot tveyors

?- .  ' f  ra t rs f  e r

3 .  Truc lc  Load i . r ig

I t . ' l ' r uck  I ) t rn rp i - t rg

5 .  l l a i l  ca r  Load ing

l l .  Coa l  P t -occss l  l ) g

1 .  Cr : t r  sh i  ng

f l .  l ' r i -nrary

b .  Sccon t l a  rY

2 .  Sc recn ing

37 .5

112.5

0.3

0 .02

0.006

3"t  .5

r1?.  .5

l l ? - .5

205 .5

616 .4

1.6

0.1

0 .04

2.05.5

6L6. t t

616 .  / r

8 .6

25.7

0.1

0.01

0 .001

8.6

25.7

25.7

' f o  t  a l s : 412 .83 2.? . ( r l  .50 94.4 16r .58 885.27 36.97

E*

r-{
o
l r
IJ

d
o

(J

40

40

Cont ro l . l ed
.I]PY l .bs  /day 1b  s  /h r

22.5

67 .5

0.3

0.02

0.006

3.75

l  l .25

56.25

t?_3.3

369 . B/+

1.6

0.1

0.0/ r '

20.55

6r .64

308.  2

5.16

15 ,  / t2

0 .1

0.01

0.001

.86

2.57

r2  .85



{

] 'AJ i l ; l t ,  l t  ,  Cont i . .n t red

t t l ' l o t :  s  t  Case t t

i ) o t cnL ia l

T'I'Y 1b s  /< l  ay lbs  /h rI t ug i t i v i :  So t t r : c cs

T rans l ) o r I a t i on

I larr I  l toitd s

Pavccl  l load s

l i l ro  s  ion

S to rage  I ' i l e s

a .  I u l i ncs i t e

b .  l t a i l  r : oac l  Loadou t

D i . s t t r r l r c r< l  A reas

a .  I ' l i r r c : s i  Lc :

b .  l l a i l t : oad  LoadouE

Pcrsonc l .  &  ! i r r l rpc t r t  Access

1 .  Acccss  l i r t r c l s

I loacl  l la i  n t  t t t te ' r tcc

1 .  l l n r r l  &  Acccss  Roads

;-e

rl
o
t{
+ r .
F.i
o

L)

t \ .

l J  .

Co a l

1 .

)

1,li ncl

1 .

70.0

2.r

6.1

16.  5

13.  I

6 .7

583.6

17 .5

33.3

9O. t t

1 , l t

3.8

6.8

20 .3

72.0 3.0

36.  5 1.5

25

25

2.

r .2

3. 1

c.

I ) .

40

43' l ' o ta l s : l rg, / r 860.4 35.  B 479.9 20.  I

{

ConLro l . l . ec l

TI'Y 1bs /day lbs  / l r r

291.8

17 .5

25.0

67.8

6.8

20.3

L2.2

0.7

l . l

2 .9

or3

0.8

28.  B t .2

21,9 0.9



CA-LCUT-ATIONS

?Oili? -{i) )iON-SUGITIVE SOURCE S

1.5 )i i],;I0)i IONS ?:R Y:.{;.

A.  Coai  i ia: :<i i j .ne

i .  Coaveyors

EF =  0 .05  ibs . / toa  x  i .5  n i l l i . on  ;on 's  / yea t

EF =  75 ,000  ibs .  / year  +  2 ,000  lbs . / ton

EF =  37 .5  ;ons /year  *  365  cays  /yea t

EF = .10  Eons /c iay  x  2 ,C00  ibs . / ton

EF =  205 .  5  ibs  .  / c iav  i  24  h rs  .  l day

EF =  9 .6  i i s .  /a r .

1  l - n n ] '  r y ^ -
L t  \ J l , c l t  ! l e r r J ! E !

EF =  0 .  i 5  ibs .  / con  x  1 .5  n i lL ion  io ; rs  / year

EF =  225 ,CCC ibs .  l year  +  2 ,000  ibs . / toa

EF = 172.5 to i is  lyeaz 1 365 <i 'ays lyeax

IF  =  .3 i  i ons  /Cay  x  2 ,C00  lbs . / ton

EF =  616  ibs . /CarZ  i  24  h rs . /aay

EF =  25 .7  Lbs .  lh r  .



( -

.  ^ F - - e

!V eLr J- rr$

= .00; .8

3. Truck

k'here:

n  A r  a

.  .  f l  =  . U \ ' / i O

EF

EF

EF

(3 ioca: ions)
(  s /5> ()  /5)  r i rs.  / roa' - -

(Y/2) ' (Y /6)

s=8 i !

U J  .  L  u r^J i r

\ . r  -  1  4o /
t'r - j' \'' /g

a

Y = i0  yc -  ( ioac ie r )

(3  /5 )  (9 .2 /5 )  t  bs .  / :on__
( \o  /2 )  

' ( i0 /6)

!

n

F

r

t

.000 f  lbs .  / ton

.0004  . ; .bs .  / ton

 . A n  r a  - ^ -  ^  / , i  ^ .
.  UOU6 

- ro ; i s  /  cay  x

1  a  1 ' h -  l l n , , :
l - . o  r i J U .  l { - j a - Y  .

3 Loca t ions

1 .5  n i l l i on  tons  /year

= 572 lbs . /year  +2rC00 l -bs . / ;oa

EF =  9 .3  tons  / year  ;  365  oays  /year

2,  CCC lbs .  / ron

24 hts ,  / i 'ay

= Q.  i  l b  s .  l l r l r .



1.

EF

EF

! 1

: \ . - , - - - ' - . - .  l 1  
' ' i  

. ^ . ^ a r - l n - \j , , / t i u i J - r l ; i  \ . L  I vue i4 . \ . r r r , /

l ^  l < \  / T r  / ( \
=  . 0 0 i 8  \ D / J ) \ v t J )  L b s . / : O n

-)-
(YL/2)" ( . t  /  o>

'',{lre-;e 'r = 4}. y.i3 (28 con iruck)

= .0C18 G/5)  (9 '2 /5)  ibs . / toa
,LON}G

=.000C3:bs. / :o ;  x  r .5  ; ' i i l - : -c ; r ,  to i l , /year

= 1 ,7  ibs .  /yeat  +  2 ,CC0 ics .  / :oa

= 0 .  C2 :o; is-/ ,veei ? 355 days /yeat

n n . 1  :  - ^ ^ -  l S ^. uuu i gofis / (J.ay

n  r  1 i r ^  l :  n r r  3
V r r  - r J ' > . / u s , y

x  2 ,000  ibs .  / ton

24 hr  s .  /day

5.  R.a i lcar  LoaCing ( i  Loca; ion)

EF = .00 j .g  Gl5) ( ! /5 )  i " r . / roa-__
(v , /D1 Cr  /6)

l r 'here Y = 148 yd '  ( i00 toa ra i lcar )

. ' .  EF = .00 i8  
(8 i5)  (9 '  2 /5)  lbs .  / ioa

(Lo /2) '  ( i4B /  6 )

EF = .OOOCO9 Lbs/ ton x  i .5  n i - i l ion  to ; ls  /yeer

EF = i2  .9  ics  .  /year  +  2 ,  CCO lbs  .  / :o : l

EF =@=' i65 Gays/year

EF = C .  QOCC 2 ;o ;s  /cay  : {  2 ,  C00 .  rs  .  / ;on

EF = Q.04: :s .  / iav  +  24 i i rs .  l c -ay

nn 
' ' i  ' t  1^^  l ' ^ -

.  L / V  T  I  J 5  .  I  L L I  CE-i

n ^ ^ " 1
lg(J cl .l-

1 i  n  2 2  . : t ^ *  ^  1 . . ^ . ^ -
J ' J  \ , r .  J J  i \ , r i i 5  |  Y < 4 -

823.2  l -bs  .  /dav
a t .  /  

' 1  
} . n  l ' n *

J t r T  . l -  . I L L L t

t ' F ^ :  ^ ' i
! ( J  L 4 J . Hanc i l ing  (unconcroL led)  :



ts .  Coa.  ?rocess ing

1. .  Coai  Crushing

a. Pr i ; iary

Ei '  = 0 .  05 Lbs .  /co: : .  x 1.5 i r . i i i ion to; . : .s /year

E f  =  75  ,000  ibs  .  / yea :  i  2 ,  000  ibs  .  / ;on

IF  = 37 .5  toas f  vear  + 355 iays lyear

EF =  .1  ;o ; i s  / cay  x  2 ,CC0 Lbs . / :on

EF =  205 .5  lbs  .  / c iav  *  24  i rs  .  lday

EF =  8 .5  Los .  / l n r .

b.  Seconcia ' ry

EF =  O.  i5  tbs .  / i on  x  1 .5  n i i l : -on  toas  /year

EF =  225 ,000  ibs .  / yea :  +  2 ,  C00  ; "bs .  / ton

EF =  11? .5  ions / ' , rea - ;  *  365  cays  /yea t

EF =  .3  Lo i l s /c iay  x  2 ,000  Los . / ion

EF =  6 i5 .4  i cs .  / cay  ;  24  h rs  .  / c 'ay

EF =  25 .7  i cs .  l n r .

2 .  .  Coa l  Sc reen ing

EF =  O.  i5  lbs .  / ;on  x  - .5  n : . l i i oa  cons  /year

EF =  225 ,0C0 i cs .  / yea :  +  2 ,C00  i cs . / ton

i ; '  =  ! ' -2 .5  cc ; , s  l yeq ;  =  365  iays  /Yea t

IF  =  .3  co i : s  / cay  x  2 , ;0C ibs .  / ;on

EF = 6L6.4  lbs .  , /c ,a . . /  +  24 i=s . /daY

EF = 25.7  lcs .  lh r .

Tota I  CoaI  Process:ng (uaconEro l , ied  )  z  262.5  tons /veat
14ffi
6C .0  1 ' :s  .  /a : .



Coa i  ? rocess ing

L .  Coa i  Crush iag

a. Pr inary

EF =  0 .05  l "bs . / coa  x  i .5  n i i i j -on  tons  l year

E i  =  75 ,00C ;bs .  / yea :

EF =  37  .5  :oas  f  y€e . r  +

F F

;  2 ,000  ibs  .  / toa

365 iays  /yea t

.  l .  ;o r .s  /cay  x  2  ,  C00 ibs  .  / ;on

205 .5  ibs .  / cav  =  21  r , t s .  /day

EF = 8 .6  Lbs.  lh r  .

b.  Secondary

EF =  0 .  i 5  Lcs .  / :on  x  1 .5  n i i l - ' on  to r^s  / year

EF =  225 ,OOA ibs ,  / yea :  +  2 ,  C00  i cs .  / toa

L12.5  tons  / ,7ea ' :  *  365 oays  /year

EF = .3  tons/c lay  x  2 ,C00 1bs. / ;oa

EF = 616.4  lbs .  /cav  ;  24 hrs  .  /say

n F  o i  ?  1 L ^  i ' ^ -
i l r '  L ) . 1  , l . \ r 5 .  l . t ;  c

2.  .  Coa l  Screen ing

EF = 0 .  i5  ibs .  / ton  x  i .5  i r . iL r ion  Eons /year

EF = 225 ,AOO lbs  .  l year  +  2 ,000 L 'cs  .  /con

EF = 112.5  co: is  f  yee:  +  365 iays  /year

EF =  .3  ions  / cay  x  2 , j iO  l ; s . / ;oa

EF =  616 .4  ibs .  f  c ,ay  +  24  b - :s .  /day

EF = 25.7  los .  /h r .

262 .5  t  o : , s  / vear

1438 .3  ibs  .  / cav

6C.0  Lcs . l \ : .

To ta l  Coa l  Process i .ng  (u iconcro i led  )  :



Grand To ta l  Non- fug i t i ve  (uncon t ro l leC)  :  412 ,3  tons /vear

226I  .5  lbs  .  lo ,av
#

)

FUGITiVE SOURCES

94.4  lbs .  ln r .

1.5 ) l I i -L iON TONS PER YEAR

A.  Coa l  Transpor ta t ion

1.  Hau l  Roads
l z A <  -  T . 7 \

EF =  0 .81  s  ( s  / 30 )  \ J , JJ  -  v r /  l b s . /w IT

(  365  )

I ^ lhe re :  s  =  0 .17

S=40nph

W =  37 .25

V)IT = vehic le ni1es travel led

^  -  a ?  1 .  / t t \ a r

L i  =  U . l c )  I c S .  /  V i i I

G E.51  n i ies  a i i c  208  rou i l c  ; : : i ps  /day

3540 .  L6  n i les /day
'  

^  1 r -  1 L ^  / \ 7 \ { r
.  .  U . I O )  i D S . / V r ' i ' r ,

EF=@

EF = 583.6  lbs ,14ay

EF = 24.3  lbs .  l ]n r .

Z.  Paved Roads

EF =  Q.01345  tos . /V I IT

G u''u='"1il 
;:"";::,;;' ' lrips 

/oav



o

.  .  G  0 .01345  lbs . /V )17

\  - '  EF  =  2 , !  Eons  /vear\ _

EF =  17 .5  lbs .  /dav

EF = 0 .7  1bs. /hr .

Tota l .  Coal  Transpor ta t ion (unconc:o l iec i )  :  72. i  to ; is /vear

691.1  ibs . rdav

25.0  lbs .  /n r  .

B.  Wind Erosron

1 .  Scorage  P i les

d .  l l i nes i te

EF=1.6u lbs . /ac re -h r .

t r fnere u = 4.  i3 ne ters /sec .

. ' .  EF  =  6 .61  lbs .  /ac re -h r .

G 8760  h rs .  / year  and  |2L  ac res

=  1839 .6  ac re -year

. ' .  G  6 .61  1bs . /ac re -h r .

EF =  6 .1  tons  / vear

EF = 33.3  1bs.  loav

l h rr . F '  =  1 . 4  l D S . ,  t r r .

b.  Ra i l road Loadout

EF =  I .6  u  lbs .  /ac re -h r .

t r r 'here  u  =  1a .13  rne ters /sec ,

EF =  6 .61  lbs . /ac re -h r

e  8760  h rs /year  and  .57  ac res

_-  =  4993 .2  ac re -h r  s .  / year



G 6.61 ibs/acre-hr

EF=@

EF=@

EF =  3 .8  lbs .  /h r . '

Z .  D is tu rbed  Areas

d .  M inee i te

EF = AIKCi, 'V '

i ^ ihe reA=0.025

T  =  / , ' )
!  - L . J

K = 1 .0

C = 0 .5

L '=  i .0

V '=  1 .0

G 2.35 acres

EF = 0 .53 tons /acre /year

EF = 1.2 toJrs /y .ear

EF = 6 .8  1bs.  lday

EF =  0 .3  lbs .  /h r .

Ra i l road Loadout

EF =  A I I (CL 'V '

EF =  0  .53  rons  /  ac re  /year

\ :  I  o V  q \ - ! E : D

EF =  3 .7  io ;s /vear

I i ' =  20 .3  Los . /da . i

t r !  =  u . 6  l D s .  /  n T .

b.

27 .5  _ ,ons / r tea t

_150 .8  lbs .  /dav

5 .3  lbs  .  l h r  .

To ta i  i l i nd  Eros ion  (unccnt ro l lec i )  :



C.  ?ersone i  &  SuPpor t  Access

:  f -  1 .  Access  Roacs

EF = 5.g G/r2)  (S/301 ( l , . r /3) '8  (a /365)  lbs.  /v) t r

I . I l ie re  s  = 0.17

S = 40.0

t^ l  =  2 .5

d =  327 .75

e 5 .82 n i les  anC 50 round t r iPs /daY

= 932.9  miT/day

.  .  EF = 0 .09 lbs . /VMT x  832.8  VI lT /day

EF = 72.0  lbs . /dav

EF=.@

EF = 3 .0  1bs. lh r .

Tota l  Persone l  &  Suppor t  (uncon t ro i led ) :  L3 .1  tons /v -ear

72 .0_1bs .  /dav

3  .0  lbs  .  /h r .

) .  J .oac i ia i ; i ianei ice

f  .  i iau l  & Access Road Mai i : tanence

EF =  32  lbs .  /h r .  g rader  E in re

G one 8 hr.  shi f t /week and 52 roeeks /year

=  416  h rs .  / year

EF =  L3 ,3 I2  lbs .  l year  +  2000  lbs . / ton

EF =  6 .7  t , cns  / vear  +  365  davs  /Yeaa

HF =  0 .02  tons  /day  x  2000  lbs .  l t oa

EF =  36 .5  l cs .  /oav  +  24  o r9 .  /daY

EF =  1 .5  l_bs .  /h r .



Tota l  Road Main tanence (unccn i ro . led  )  ; 6  . 7  Lo i : s  / vea r

36.5  Lbs . /c iav

1 .5  lbs .  l h r  .

Graad Total  Fugi t ive (uncon t ro l led ) : L Ig .4  tons  / vea t

860 .4  1bs . /dav

35  .8  lbs  .  l h r  .

Gra-d  Tota l
Fug i t i ve  &

(uncont ro lLed)
Non- fug i t i ve : 533.  1  tons lvear

3L27 .4  lbs .  /dav

i30 .4  lbs  "  /h r .



/ '

APPENDIX C

(EXHIBITS IV  A ,  B ,  C ,  AND D)



EXHIBIT IV-A

DRILL HOLE LOGS

{,rlrrt* t u'A

aa,)-t C*,



,:4CPtrRTY (crxrrrixrAl coAL ASSocTATES)
I.A,RSON LEASE

LC GT/ON NW corner of sEt'  
S e c t i o n  5 ,  T 1 3 S ,
Co l la r  ELevat ion

.N'C.
(Page 1  o f  3 )

of $v[L
RllE, SLI,I
8558

T.D.
2275

.,Ttr BEG|N
December 9, L97L

?ERVAL

DATE COM PL ETE
't4areh 22, L972

Wirel ine
J. Longyear

D o n t h

0 -  675'

6751  
' - L725 '

!725 '  -L756'

L756 t  - 1756 '10 "

L756 ' ,L0 " -1784 '

L794', -L784' 6"

L7g4t  6! f  -1799 r  10"

L799' ,10"-L8C2 '  9"

1802 '  9 " -1879 '

l g79 '  -1881  r  2 "

1 .88L '  2 " -1886 'L l "

Lg86 '11 " -1891 '  4 "

L89L'  4"-L894' ,  4"

1Bg4 ;  4 " -1918 '  8 "

1918 '8 " -1928 '

Lg28'  -L929'

r  ' ' Q r  
- 1 q ? 7 t

1937 '  - i . 956 '  6 ' '

Thickness

6:75',

1050 '

3 l '

0 t 10 "

27 |  2 "

01 6"

L4', 4"

3 r  L1 ' '

76 ' ,  3"

2 '  2 "

5 t  g t t

4 '  5 "

3 t  0 "

24', 4"

o I  l , r r

1 t  o t t

g r  o r t

19 '  6 "

Ehe

t
I
I

I
I
I

,

TI+OLCGIC LOG
DESCR IPTION

GEMMLIZED GEOLOGIC LOG OF DRILL HOLE #6

Rock bi t .  Limestone of Flagstal  Formation, sandstones
shales of the North llorn Formation-

Sandstones and shales interbedded, ncassive, typical  of

North llorn, Price River, and CastLegate formations'

Shale, Etay to bLack, of ten carbonaceous.

Coal

Sandstone, :narbled gray to white,  with occasional thin,  shaLey

b e d s .

CoaL

Sha le ,  dark 'g laY to  b laek ,  o rgan ic -

CoaL - LOI^7ER SUNMSIDE

Sandstone, BraY to marbled-gray and black, nediun-grained,
generaLly cros sbedded.

Coal - CEMENNIAL SEAI'I

Shale, Black, carbonaceous.

ShaLe, ETa!,  sandy'  organic.

Coa l

Sandstone, marbled graY ard rvhi te,

Sha le ,  Br82

.Coal,  dir ty,  poor qual i tY

Shale, l ight gray to ETa1y, sandY.

Sandstone, marbled graY anC white,

f ine-gra ined.

f ine-graineC, varved.



F,qTJPtrRTY

Depth

l_956 '

1958 '

6 " -L958 '

5" -L975',

L975' ,  6" -L977' ,

L977 ' ,  - 1989 '

1989  -1995

!995 ' ,  - l - 998 '10 "

i 998 '  10 " -1999 '  l "

i 9 ' ,  Ln ' -2005 '

2C05 '  - 2006 '

2006 '7 " -2025 ' , '

2025' ,  5" -2028'

2028' ,10"  -2029'

20291 6"-2031'

203L'  6"-2042' ,

20 t+2 '  -?A45 '

2C t ' 5 '  - 2C47 '

2047 '  5 " -2C65 ' ,

2066' ,  6" -2C67'

2C57' ,  6" -2072'

fvz' 6"-2083 '

2c83  I  -2100  '

//|1:\TENNIAL
\  v ! r

I,ARSON LEASE

ColLar ELevat ion 8558

eoAL. ASSOCTATES) D.H,,N'C.
116 (Page

T.D.
2275

2o f3 )

LCAT/Oy: lrw corner of sEt of swl
v  

S e c t i o n  5 ,  T 1 3 S ,  R l l E , SLM

,IE tsEGlN
Decenber 9, L97L

TE RVA

Thickness

LITiT"CLOG LOG
NQ

SCR IPTI

Coal

ShaLe,  b lack ,
bands.

.  Coal

carbonaceous with thin coal seaEts and boneY

Sandstone, white to dark BraI, f lne-grained, shaleY.

rrJireline
J. LoagYear

6 t t

6 t ,

z ' ,  o t t

17 '  o : '

.1 ' 6"

L2' 0"

6 t  o t t

3 ' 1 0 t t

0 r  3 t l

4 '  L l "

1 '  7 "

L8 '  5 "

3 t  5 r t

. 0  
|  8 t '

2 t  o r t

10 '  6 "

? r  n r l

2 '  6 "

19 '  0 "

1 t  0 t '

5 t  o t t

10 '  6 "

L7 ' , 5 "

Shale .

CoaL -

Sha le ,

Sha le ,

Coa l

GI],SON SEAM

black, carbonaceous,

dark gray.

boney.

7"

10"

6 t t

6 i l

Shale, Ere1y, wLth sone carbonaceous matter.

Sandstone, white,  f ine-grained with detr i tal  mater ial .

Coal-

and white, varved.

-CoaJ, boney'  Poor qual i tY.

Sandstone, white to gray, f ine-grained, va: l reC'

Coa-1

Sha le ,  Era ! .

Sandstone, white to gray'  f ine-grained.

Shale, gray to black, contains Pelecypods.

Sha le ,  g ray .

Sandbtone and shale interbedded gray

ShaLe,  t ra ! .

6"

o '

6 t t

DATE COM PL trTE
Mareh 22, LgVz

6 t t



3)o f
, -/;:OPtr/?TY
! ,

i '

(CENTE\NrAL COAL ASSoCTATES)
LARSON LEASE

Nintr Corner of SEI of SWL
Sect ion 5,  T13S,  Rl lE,  SLM

D.H.,NC.
+6 (Page 3

LO?Ar/ON

TATE, EE G/N DATtr COM PL ETE
YLarch 2?, L972

LIT'}{CLCGIC LCG
NQ

December 9, L97L

tdireline

J. Longyear

i  iNT'ERVAI- |  oEScRtPTioN
Deatir

2100 '  6 " -2101 '  6 "

2101 '  6 " -2110 '  6 "

2110 '  6 " -21_88  |

2188' -2204'. 8"

22041 g"-2205r l i l '

2205tLL"-2207t 9"

2207', 9"-22LL', 6"

' f f 1 |  
6 t ' , - ? 2 \ 2 |

2?32', -2255' 3"

22551 3"-2275',

Thickness I_ ,
" l

1 '  O "  !' I
a

g t  0 , t  !
I
a

77 '  6 t ' i
!

I
: i
L6 '  g "  i

i
t

1 t  3 r '  I,
I
I

1'  10"  I
I

^. . f
3 '  g t t

40 '  6 "

f ,  |  ? f t

CoaL

Sandstone, white to gray, fine-grained, shaley.

Sindstone, Era1y, medir:m-grained, subrounded, crossbedded,
10-15% dark mioerals. KENILI{ORTH SAMSTONE.

Shale, Bray, sandy.

CoaI

Boney, catbonaceous particles

Coa l

\
t
I

T UPPER ABERDEEN

1 R  t  g r r l

Sandstoner gray and white, very fine-grai.ned, shaley.

CoaL - LOI,,TER ABERDEEN SEA14 
\

Sandstoner"BFay, mediu:n-grained, crossbedded, 5-7% darlx
minerals. ABERDEEN SAI{DSTONE.

Logged by SarnreLi quigley
March 23, 1972



(

EXHIBIT IV-B

COAL SEAM ANALYSIS

6r/14 rr-ts
AJsb- *,'v+"

.8< a'



ABER.DEEN SEAY.:

A .  I {SAT. ING MNGE (BT1 l 'S /LB. ) :

AS RECEIVED

L0,967 L3,434

B. aVERAGE I{EAT (BTU' S /LB. ) :

AS BECEIVED
L2 ,5L7

c. MINERAL ANALYSIS OF r!$l{:

Pl ios ,  PENTOXiDE,  P2a5

sr l rcA, s i02
FERRIC OXIDE,  FetOt

ALUvil lA, A1203
m - - 1 \ . t - f  I  m - ' n
i J . r r \ i \ I - 1  ,  

j - J . v z ;
L

LL iE,  CaO

)iAGliISIA, )lgo

suLFUR. TRiOxrDE, S03

POTASSIUM OXIDE, KZO

SODIUM OXIDE,  NarO

UNDETERMII{ED

PROXIMATE ANALYSIS:

AS RECEIVED
D.

DRY BASIS

11,058 13,914

DRY BASIS
. I  Q  1 ? Q
L J  7  L J v

IGNITED tsASIS
0 t  ? F ? A t t m

/o WL l-trll I
+

0.17
53.92
5.0

13.53
n  o ' !
\ 1  . / L

] . | ' l ?
! 5 a a v

<  < t  I
J . J v

  A '
Y.zo

0.35

0.99
L .44

100 .  oo

DRY BASIS

7 .93
40.54
\ t  \ (
J L . J J

0 .62
13,138

5.80
2.55
3.7L
0.30

 F

6 / ) . J )

e/

/o

o/

o/
t9

o/

}lOlSTURE

ASH

VOLATILE }IATTER

FIXED CARBON

SULFUR

BTU/LB.

X
4.65 .
q  a 4

/ . o J
/ 4

J 6 .  O J

49.09

0 .60
L2,5L7

R
U

L.57
5.73
) ) 1

1  t , A
J  r  - t W

0.29
A ^ F  A '

6 U ) .  J +



I
%,ton"* &"/totr?fr,4, 9un^c.

ULTIIAT5 ANALYSTS (X) :

AS RECEIVED DRY BASIS
a/

o/
lo

a/
/o

c/
lo

o/
/o

c/
lo

a/
lo

o/
fo

}lOISTURE

CAR.BON

HYDROGEN

IiITROGEN

CHLORINE

SULFUR

ASH

oxYGEN (DrFF. )

e 1 a

) . l o

70. o3
4:82
L .44
0.03
0.64
7 .07

lor Pl
100.00

ALILA.LIES:

73.85
5.09
L .49

.03
0.  68

7 .46
11..49.

100 .00

fi
K WATER SOLUBI,E

Na^o = 6.0 X LO') 'A
z

ALI{A.LI  AS Na^0 OF Tl lE ASt i  = A.99%

H. FgSroN .TEMPFRAT]IB.E 0F A.sH ("F):

G.

INITIAL DEFOfu\IATI,ON

SOFTENING (H=W)

SOFTENING (H=%w)

FLUID

REDUCING

2L50
22L0
2280
2370

OXIDIZ ING

2185
2220
2305
2435

I. GRINDABILITY (.EARDGROVE INDEX) = 45.2



AI}IIRDIIiN S[AI' I

0
7 4 6 B r (

7"  I ' l o  j  r ;  I  r r r  l

t ] |

A l ; l r

I  t l
L4 

:.t 
o ,2 .  ,6  1 .0

7 ,  f l t r l f r r r '

t0  11 t2  13

l l ' l ' t J / l , l ) .  X  l0 ( )0

I
) . , l t

I
I l t

46



%,uo,ge, ffieec.tzwar rQrru.

9I@:
A. }IEATTNG R\N9E (_tsTU' S /L-8. ) :

AS R.ECEIVED

lL,944 -  L2,542
AYERAGE_HEAT (BTU' S /LB. ) : .

AS RECEIVED

L2,L24
MII{ERAL ANALYSIS OF ASH:

PHOS, PENTOXTDE, Pz05

SILICA.  S iO^

FERRIC OXIDE,  FerO,

ALUMTNA, A1203
i n7 r y r . t - . \ 1TA  . n - ' n
I . l - l f t l r l r a ,  L L v 2

LLIE, CaO

i'iGNESIA, )1gO

suLFUn TRiOXI )E,  SO:

POTASSIU)I  OXiDE, i (20

S0Dru i i  O; i i )E ,  Nar0

[ . l r \UIl  iD^L'Ir i i . f ,u

D, P.i..oxrliATE ,{NALYSTS :

AS RECEIVED-..+

DR.Y BASIS

L2,4Lg 13,085

IGNITED tsASIS
e l  r ' f T - t ! m
/o W.L l-(.un I-

0.09
) I .  ) O

J .  v d

25.70
n  ' 7 t ,
W o  / - ?

-  t a
/ . + L

|  ' \ l  I

6,94
n < n
V r J V

0.51
1  n ?
l . v /

1 n n  n n
IVL,, . UI. '

DRY BASiS

MOISTURE

ASH

VOLATILE
MATTER

FIXED
CARBON

SULFUR

BTU/Lts.

X

5.07
8.54

36.92

50.00
A  '  

U .  O U

L2,124

U

1 ? )

2.  60

1.88

1  0 q
L . / J

0.11
263 ,7  6

g.g5

38.99

52.79
0.63

L2,777

2.66

, )  ' ) )
- .  - -

L.7  6

0. r3
309 .  Ot

U

of
lo

o/
fo

o/
(c

B.

c.

D,R.Y BASIS

L2,777



% t"o^n ffieOaorrl^c e,lr rfiorrc.

uLTrlrATE .ANALYSIs (I) :

AS RECEIVED
o/

o/

a/

q/

lo

a/

f0

o/
lo

o/
/o

r , f r \TCTI]Ptr
l l v t 9 r v l w

^  I  n b  \ i

U.\I(r)Ui\

N  A F \ "

f l  IUr(Ubf, i \

NITROGEN

Cii].OR.iNE

SULFUR

ASH

oxYGEN (DrFF.)

5,76
68.88
4,72
1.39

0 .01
0.  61
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0n1y scant references Eo birds jn Carbon CounEy are avai lable in Lhe

l i terature and these ci tat ions contain even less data on l"Oaor".

Although a var ieEy of raptors breed in the Price area (Dalton, et  al .

1978) their  distr ibut ion or abunCance is often spotty and poorly known.

Frequent ly,  rapiors wi l l  accumulate i .n one region to breed because of

specif ic environinental  condit ions but may be absent from a.seeningly idencical

or at least s ini lar adjacent region. This phenonenon is not completely

understood nor is the lack of thera from seemingly suiEable habitat  understood.

i t  is apparentJ.y related in some fashion to the product iv i ty of ihe land

(Newton ,  L97 6) .  Such si tuat ions are inent ioned because they relate to that

seen in Right Fork, Siarpoint and Straight Canyoas. Outwardly,  these three

canyons, especial ly Straight Canyon, appears t ,o have excel lent physiographic

or  f lo ra l  fea tures  iha t  suppor t  good rap tor  popuJ-a t i .ons .  i iowever ,  a f ie=

spending f ive days working in these can:rons, we found no current ly act ive

r a p t o r  n e s E s

.r€]:d0DS

p. idrr r  Far l r ,  StarpoinE and Stra ight  Canyons \ . rere exarained onr \ I 5 l r s  i v r e t  s e s r r v

i i ve  < i i f f  e ren !  occas ions  in  the  nonths  o f  Apr i l  (2  days)  ) Iay  (1

June (1 d.y).  Each eanyon $tas exainined f  ron about a 2 kn radius

proposed mine portals al though only a I  kra survey was required-

Each canyon \ras surveyed of f  ive di f f  erent ocass j .ons; 29-30

9 .  y,  23 Yay and 5 June. A11 observat ions were chronicied and

foo t  on

d.y) and

around Ehe

r 1 P !  ! !  t

r e c o r d e C .



HA3ITAT

The najor f1ora1 types were sage, piryon-juniper,  box e1der,  r ipar ian

foras ,  Doug las  f i r  and ponderosa p iae .The s t ream s ide  ( r iparLan)  vegeta-

tion was seeuingly the best nesLing ha.bitat for such species as sharp-shinned

hawk, Cooper's hawk and long-eared owl. The fir and pine habitat was

seemingiy best for goshawk and buteos whi le the surrounding ci i f f  structures

is that habitar most sui table to eagles, falcons and great-horned owls. ALl

these habiLat were specif iealLy searched.

FIMINGS

Only one raptor nest Ti tas found. That nest was in a poplar tree along

the st,rearnside in R. ight Forkand appeared t .o be of a Cooper 's iawi< ' ,hough

it  had noi been used recenEly. The nest was farther than 1 kn dow-ost:earn

f ron  the  proposed mine por ta l .

0n che foJ. lowing pages are Lhe observat ions by date and local i ty oi-

a l l  rap tors  seen dur ing  th is  sCudy.



SPECIFIC OBSERVATIONS

Apr i l  29 ,  1980

Righr Fork

1. two golden eagles soaring above canyon

2. &nerican kescrel  hunt ing

3. adult  red-tai l -ed hawk i l teract ing with an adult

Cooper ts  hawk.

Starpoint Canyon

1. one immalure red-tai led hawk crusing over canyon.

Apr i l  30 ,1980

Straight Canyon

1. one golden eagle si . t t ing on rocks in niddle of

canyon about 2 krn up the canyon from the mouth.

2. two adult  golaen eagles in courtship f l ight about

2 1o dowa the canyon from the nine.

)(ay 9, 1980

Straight Canyon

1. Anerican kestrel  soaring iv i t : r  fooci  near i : i , iae area.

2. Eurkey rnr l- ture soaring over ihe canyon.



May 9 ,  1980  ( conc . )

SEarpoint Canyon

1. adult Cooper's hawk f lying high over canyon

\tay 23, 1980

Ri-ght Fork

1. aciult sharp-shinned hawk along ihe sireaia near the

construct ion area.

Starpoint Canyon

1. Anerican kesErel hunting near .the mine area

Straight Canyon

l .  go lden aag le  perchad on  cL : f fs  near  nouth  o f  canyon

2, Cooperts naivk nu; ' t : : ;13 iear :o? of nount 'ain about

0 .9  l c -n  f roa  the  n i : re  por ta l  s ice .

June 6 ,  1980

Straight Canyon

1.  pa i r  o f  Amer ican kes t re ls  0 .5  kn  f rom mine por ta l

2. E,wo other kestrels near head of canyon

3.  pa i r  go lden eag les  soar ing  near  nouth  o f  canyon.

4 .  regurg i ta t ion  pe l le t  o f  o rq l -  (s ize  suggests  chat

o f  a  g rea t -horned owl )  about  1 .0  kn  f rom mine s i te .



. i u n e  6 ,  1 9 8 0  ( c o n t . )

Starpoi;tt Canyon

1. kestrel in roiddLe port ion of canyon.



col{cLUSIoNS, ASSESS}E:{T, AtfD RECo}f,EI'IDATIoNS

Based on our f indings one can suggest that ( I )  a pair  of  golden

eagles is using Straight Caayon as a port ion of t ,heir  hunt ing'range and

part  of  ihat range overlaps the I  km radius around the mine porral ,

(2) a pair of American kesErels nest somewhere near ihe raiddle portion

of Straight Canyon and -:y occur near the mine portal ,  C3) an a<idi t ional

pai-r  nests in Straight Canyon, and C4) perhaps the kestrels from Straight

Canyon hunt in Starpoint Canyoa or another pair  occurs in Starpoint.

Clearly,  none of the canyons has a modest density of rapEors. Their

densit ies may be cal led poor.  We were surpr ised not to see more buteos

than we did. Since one pair  of  red-tai ls were interact ing wi. th a Cooper 's

hawk ir  can be suggested that Lhe terr i tory of the red-tai ls overlaps

part  of  Starpoint Canyon. We have no concl-usive data to show, however,

that in fact they were defending a breeding terr ; tor) / .

From the distr ibut ions of the observat i .ons : t .  cai i  De suggesied ihac

no rap tors  nes t  w i th in  1  !o  o f  any  o f  the  proposed n ine  por ta i  s j - ;es .

I f  in subsequent years sone nests are found elose to cne portais they wi- i

nost l ike1y be that of  an Anerican kesErel,  Cooperts hawk, or great-

horned owl.

I t  is recornmended that addit ional studies on raptors are not

necessary in t . i rese chree canyons. FurEher,  any species ihaE mignt be

found nest ing within I  1ca of the mine portal  wi l l  probably be a comrnon and

wide spread species eg. kestrel .  I t  is recornraended thai no special  ef for i

be undertaken to make addit j .onal searches for golden eagle nests siace

they wi l l  probabLy be great,er thaa l  ica from the proposed i l r ine porials.
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