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SUMMARY 

( ) Draft  (x) Final Envir onmental Stat ement 
Depar tment of Energy , Wes tern Ar ea Powe r Adminis tra tion 

Sa cramento Of fice 

1. Type of Ac tion: (x) Adminis trative ( ) Legis lative 

2 .  Brief Des cription of Ac tion: 

This p ro j ec t  entails construction of ab out 23 miles ( 3 7  km ) o f  
2 30-kV elec tric t ransmission line from the New Melones Switchyard 
to th e Pacific Gas and Elect ric Company (PG& E )  Bellota-Hernd on 
No . 2 line nea r Oakd al e ,  California . 

Th e line would b e  const ruc ted in confo rmity with an agreement 
between th e Depa rtment of Energy and the powe r company . It will 
deliver power into th e PG&E grid and on to  th e Depa rtment of 
Energy lo ad c enter at Tracy Swit chyard over power comp any 
fa ciliti es cros sing lands in Calaveras , Tuolumne , and Stanislaus 
Countie s .  Constru c tion ac tivities would o ccur for ab out 1 
year . 

3 .  Summary of Environmental Impa cts  and Adverse Environmental Effects:  

A .  The tr ansmis sion line and associat ed ac c e s s  roads will have 
a visual imp act on a predominantly rural and re creational 
area . 

B .  Soils and vegetation will b e  dis t urbed du ring construction . 

C .  Veget ation will b e  removed o r  trimmed as nec essary for 
con struc tion and to provid e  elec trical clearances  for conducto r s . 

D .  Wildlif e habitats may b e  tempora rily dis turbed during 
con s truc tion and operation due to nois e .  

E .  Ab out 285 acres (115.4 ha)  o f  land will b e  devoted to 
transmis s ion line right-of-way and ab out 12 miles (19 . 3  km ) o f  
new acces s roads are requi red . 

F .  Reliable "clean " power will b e  fu rni shed t o  th e s ervic e 
area . 

4. Alternatives consid ered: 

A .  Line s to th e following sub stations:  
Luis; (3)  Melones (lls-kV);  (4) Bellota; 
Pa rke r; ( 7 )  Wat erford . 

(1) Tracy; ( 2 )  San 
( 5) 1-1arne rville; (6 ) 

B .  Three alt ernative routes to the vicinity of  th e Warnerville 
Subs tation . 
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C .  Partial underground sys t em to the vicinity of th e Warnerville 
sub station . 

D .  No ac tion . 

5. Lis t of Entities receiving copies of the Final S tatement (see 
next page) . 

6 .  Data Made Availabl e  t o  Council on Environmental Quality ( C EQ) 
and the Pub lic : 

Draft  s tatement : October 3, 1977 

Fina l s tatement : 1'/2//7 Y 
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A .  DESCRIPT ION OF THE PROPOSAL 

1 .  Introduction 

This environmental statement dis cus ses th e proposed development 
o f  an electric al transmis sion system for the New Me lones Powerplant . 
The statement is submitt ed in complianc e with the Nationa l Environmen­
t al Po licy Act of 1969 , Public Law 9 1-1 90 .  

A r el ated environmental impact statement ( E I S) on New Me lones 
Lake , Stanis laus River , Calif ornia , was pr epared by the U . S .  Army 
Enginee r District , Sacramento , Calif ornia , in �fay 1 97 2 ,  and sub sequently 
r evised June 2 1, 1 972 . That st atement dis cus sed the environmental 
impacts anticipated in c onne ction with the c onstru§ti�n o f  the dam 
and cr eation o f  the 2 , 400 , 000 acre-foot ( 2 . 9 6 x 10

1
m )  reservoir, 

300 , 000-kW powerhous e ,  and 230 , 000-volt switc hyard . In addition, 
an EIS  f o r  Supp lemental Data on Use o f  Conservation Yield was prepared 
by the Bur eau of  Re clamation and filed with the Federal Court in 
November 1 97 2 . 

As autho rized by Congress , the New Me lones Project , up on 
c ompl etion of  c onstruction by the Corps of Enginee rs , will become an 
integral pa rt of the Bureau of Reclamatio n ' s Centr al Vall ey Pr oject 
(CVP) . The responsibility of this line wa s transf erred to the 
Department of Energy in Octob er 1977 . The lo cation o f  the project is 
shown on plat es 1 and 2 .  The el ectrical transmis sion system is shown 
on plate 3 .  

The line will b e  const ructed b y  the Pacific Gas and Electric 
Company (PG&E) in accordanc e with an ag reement b etween the Department 
o f  Energy (Depa rtment) and PG&E . Under this agreement , PG&E wil l  
c onstr uct and operate the necess ary electrical fa cilities ov er a 
50-year period f o r  abo ut $ 1 5 , 700 , 000 which is ab out $ 2 , 775 , 000 less 
than the c o st of a fed erally constructed an d ope rated line f r om New 
Me l ones to the Bu reau' s T racy Switchyar d near T r acy , California . 
The T racy Switchyard has b een established by contract as the delivery 
p oint of the power which will be us ed by the CVP . 

This statement cover s the impact s a s s o ciated with the construc­
tion and operation o f  a 230 , 000-volt tr ansmis sion line from the New 
Melones Switchyard to the PG&E Bell ota-Herndon 2 30 , 000-volt el ectrical 
t ransmis sion line ne ar Oakdale , Calif ornia . The p r oposed line will 
be ab out 23  miles ( 37 km) long , as shown on plates 2 and 4 .  

The New Me lones power output o f  ab out 420 mil lion kWh ( 1 5 12 
T J) annual ly will be delivered over the PG&E system to Tracy Switchyar d .  

1 
See Glos sary o f  Te rms , Appendix A f o r  wo r d s  which are not in 
c ommon usag e .  



Propo sal 

In itial const ruction is tenta t ively scheduled to  b egin in 
January 1 978 and b e  completed abo ut a year later . 

The Bureau o f  Reclamat ion consulted with the staff of  the 
Federal Energy Regulatory Commiss ion (Commi ssion) in the preparation 
of this environmen tal stat ement , in l ight o f  th e Commission's responsi­
b il it ies with respec t  t o  the subject transmis s ion l in e . In order to 
con s truct , operat e ,  and mainta in the l ine , PG&E must f i rst ob tain a 
l icen s e  f o r  the l ine from the Commiss ion , und er the Federal Power 
Act ( 16 U . S . C .  §7 9 1 a- 87 5 r) . Th ere is pend ing b e f or e  the Commiss ion 
an applica t ion by PG&E f or such a l icens e for the propo sed line , 
d esignat ed Project No . 27 8 1  by the Commiss ion . 

Th e long- term environmental impacts o f  th is line wi ll b e  
physical and visua l .  Po ten t ia l  impacts on wi ldl ife , vegetation , 
and archeological sites  can , to  a large degree , b e  mit igate d .  The 
l ine has b een locat ed to minimize the e f f ects on hi sto rical sites 
and scenic areas . 

PG&E has submitted an Environmen tal Da ta Statement cover ing 
the propo sed facilit ies t o  the California Publ ic Utilities Commiss ion 
(PUC) . The PUC issued a draft  env ironmental impact report for Applicat ion 
No . 567 2 5  in Sept ember 1 977 . 

a .  L egislative His tory and Authorizat ion 

The New Helones Project wa s authorized by the Flood 
Cont rol Ac t of  December 2 2 ,  1 944 , sub s t ant ially in accordance wi th 
the recommendations of the Chief of Engineers in Flood Control 
Commit t e e  Documen t No . 2 ,  7 8 th Congre ss , Second S e ss ion . That 
authoriza tion wa s sub s equen tly mod if i ed by the 196 2  Flood Control 
Act ( Public Law 87- 874) . This project , as mod if i ed now ,  is un der 
construc t ion by the Corps of Engineers . 

Public Law 87- 874 contains the following pr ovis ions : 

( 1 ) " • . Pr ovided , That up on completion o f  
construct ion of  the dam and power plant b y  the Co rps o f  Engineers , 
the projec t  sha ll becom e an int egral par t o f  the Central Va lley 
Pr oject , and b e  operated and maintained by the Secre tary o f  the 
Interio r  pur suant to the Federal reclamat ion laws , • • • . " 

( 2) " • .  Provided fur ther , That contract s f or th e 
sale an d del ivery of the addit ional electric en ergy availab le from 
the Central Valley Project powe r sys tem as a result of  the construc­
t ion of  the plants he rein author ize d and their in tegrat ion wi th 
that sy stem shall be made in accordance wi th prefe rences expre ssed 
i n  Federal reclamation laws except tha t f ir st prefe rence , to  the 
ext ent as need ed an d as f ixed by the Secre tary o f  th e Int eri o r ,  
b u t  not t o  excee d  2 5  per centum of  such ad d it ional en ergy , shall 
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Proposal 

b e  g iven, under rec lamation l aw, to preferenc e customer s in Tuo lumne 
and Ca laveras Counties, California, for use in that c ounty, who ar e 
r eady, ab le, and will ing, within twelve months after notice o f  
avail ab i l ity b y  the S e c retary of  the Inter io r, to enter into c ontracts 
f or the energy and that Tuolumne an d Calaveras Co unty preferenc e 
c ustomer s may exercise the ir option in the same date in each succ ess ive 
f ifth year providing wr itten noti c e  of the ir intention to us e the 
energy i s  given to the Se cretary of  the Inter io r not less than eighteen 
m onths prior to sa id date s :  • • • •  " 

The so called Keating Amendment, which has b een a 
part o f  appropriation b ills  s ince the early 1 9 50 ' s  has the foll owing 
l anguage:  

".  • • provided further, That no  pa rt of 
thi s app ropr iation shall b e  us ed to in itiate the 
c on struction o f  tr ansmiss ion fac ilitie s within tho se 
areas c ov ered by power wheeling service c ontr act s 
wh i ch inc lud e provis ion for servic e  to Federal 
estab l ishments and prefer r ed customers, exc ept tho se 
tran smission fac ilities for whi ch c on str uction fund s 
have b een heretofore appropr iate d, tho se fa c il iti es 
whi ch are nec ess ary to carry out the terms of such 
contra cts or tho se fac ilitie s for whi ch the S e c r etary 
of the Interio r find s the wheel ing agency is unable 
or unwil l ing to  provide for the integ rat ion o f  Fe deral 
proj e cts or for the service to a Fe der al estab l ishment 
or pre ferred customer : .  " 

b. Project Facilities 

The Ea st Side D ivision fea s ib il ity report in the 1 960 ' s  
envis i oned an el ectr ic al transmission system whi ch woul d int egrate 
New Me lones into the CVP s ystem at Tracy Swit chyard. A Farmington 
Switchyard, whi ch was planne d, would se cti onalize the New Me lones­
Tr acy 2 30-kV c ircuit s and connect the Farmington, Co op erstown, and 
Montgomery pump ing plant s. De lays in author i zation of the Ea st 
S ide Divis ion r equired that an alternative pl an b e  deve lop ed. 
S inc e the Department i s  required by c ontra ct to d el iver CVP p ower to 
the Tracy Switchyard, the most likely alternative was assumed to 
b e  a 6 2-mil e  ( 1 00 km) New Me lones to Tr acy 2 30,000-volt l ine. 

c .  L itigation 

In Ap r il 1 9 7 3  the Cal if o rn ia State Water Resources 
Control Bo ard issued the New Me lones Pro j ect Water Rights D e c is ion 
14 2 2 .  This dec ision would severly restri ct the maximum sto rag e 
p ermitted in New Me lones Re servoir. Th e Department of the Inter ior 
c onte ste d the dec is ion in U. S. D i str ict Court, and the c ourt rul ed 
f or the Un ite d State s ,  after which the State appea l ed. The appeal s  
c ourt upheld the l ower court ' s  dec isi on, and the State reque sted 
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the U. S. Supreme Court to hear the case. Re cently the Supreme Court 
agreed to hear the case. A d ecision by that court to uphold Decision 
14 2 2  would not negate the need for the p roposed transmiss ion line 
since the capability to generate power woul d still be present 
a lthough reduc ed. Further dis cus sion is pres ent ed on pa ge 89. 

2. Proposed Action 

A 23-mi1e ( 3 7  km) , 2 30-kV, d oub le circuit, three-phas e 
electric al transmissi on line to inte rconne ct the New Me lones Swit ch­
y ar d  to the northe rn California power grid is to be const ructed and 
operated by PG&E. This is a maj or acti on involving Fe deral funds. 
The line will loop into the existing PG&E Be11ota-He rnd on 230-kV 
transmiss ion line No. 2 immediately south of the city an d county of 
San Fran cis co Warnerville Sub station. Plates 2 and 4 s how the 
l ocations o f  the facilities. 

3. Purpose 

The propo sed PG&E 230-kV electri cal tran smis sion line woul d 
tie the New Melones Powerhous e to the CVP Tracy Swit chyard load 
c ente r via the PG&E p ower g rid. The power woul d be delivered to 
Department loads f r om Tracy Switchyard via the CVP p ower grid or 
wheel ed over the PG&E system under various contr actual ar rangements . 

4. Interrelationships With Other Facilities 

a. New Melones 

The line woul d tie to the switchyard at the New Me lones 
P owerhous e which is being c onstructed by the Co rp s  of Enginee r s. 
Initial plant testing is s cheduled for January 1 97 9. 

b. Central, Valley Project 

plate 3. 
the Tracy 

The Central Valley transmis sion grid is shown in red on 
The ne are st potential point of delivery to the CVP is 
Swit chyard which is about 62 miles ( 1 00 km) away. 

Power from New Melones, exc ept f o r  the Ca laver as an d 
Tuolumne County entit lements, ha s alr eady been contracted. 

c. PG&E Company 

The pr opo sed line would tie to the PG&E c ompany system 
near Oakdale, Ca lifornia by loo ping into the PG&E Be11 ota-He rndon 
2 30-kV No. 2 circ uit. A s c hematic diag ram is shown on plate 5. 
The power entering the PG&E system wil l  be integrated with CVP 
p ower thr ough various c ontra cts with the company. 
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5 .  Transmi s s ion Line Location Methods 

Independ ent pre l iminary l ine lo cation stud ies we re made by 
the Bureau and by PG&E . The pr imary purpose of the Bureau study was 
to estimate the cost of Fed eral construction of th e line and to 
d etermine the mo st environmentally su itable al inement . 

After a corridor analys is  ( d es c r ibed in Se ction 6 whi ch 
f o l lows) was made, alternative routes within the c orridors were 
explored . The Bureau cons id ered : ( 1) "Environmental Crit eria for 
El ectric Transmis s ion Systems ," publ ishid by th e Unit ed St ates 
D epartments of  Interior and Ag riculture whi ch is the of f ic ial 
guid elin� used by the Bureau in the locat i on, d es i gn, and construc­
t i on of  the transmiss ion l ine, and ( 2) othe r docu�ents includ ing 
"Electric Power Tra}}smis s ion and the Environment" and "Environ­
ment' Guidelines ." 

�e rial photog raphs were mad e  to investigat e  existing facil i­
L '3 Q .. � were coord inated with Geological Survey topographic maps . 
Rr .tes &el ected by the Bureau and PG&E were fu rther ref ined by 
on s it e  insp e cti on and hel ic opter flight . 

The tower structures will be locat ed in the f i eld to avoid 
archeolo g ic al sit es to the great est ext ent p o ss ib l e .  Constructi on 
and operation and maintenance road eas ements will be se lec ted 
u s ing s imilar archeolog ical criteria . 

6. Corridor Analysis 

a .  Introduction 

The corridor c on c ept was used by the Bureau as a 
p l anning tool for det ermining a transmis s ion l in e  route f r om th e 
New Melones SWitchya rd to the point of inte rconne cti on with the PG&E 
p ower s ystem . 

A c orridor is a strip of l and us ed in trasmiss ion line 
p lanning which is sufficient in width to provide a latitud e for 
l oc ating a transmiss ion l ine therein .  A c orridor may b e  s everal 
miles wid e or more d epen d ing on the c on straints . Lines lo cat ed 

2 
U . S .  Department of the Interior and U . S .  Department of Ag riculture, 
Environmental Criteria for Electric Transmi s s i on Systems 

3 (Washington, D . C . :  U . S .  Government Printing Of f i ce, 1 970) 
U . S .  Fed eral Powe r Commis s i on, Electric P ower Transmi s s i on and 

4 the Environment (Washington, D . C. :  Fed eral Powe r Commi s s ion, 1 970) 
Western Systems Co ord inating Coun c i l, Environmental Guidelines 
(Los Ang el es, California; Western Systems Co ord inating Counc il, 
1 97 2) 
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within a co rridor may be in close paral l el or vary in separation . 
Se lection o f  a corr id or provid es a base f o r  total land-use management 
p l anning which consider s  r equirement s to minimize env ironmental 
impact s and futur e l and-use conflicts . 

As pects consider ed during the adop ted and al ternat e 
corr id o r  analys es includ e topography , economics , so ils , present and 
p l ann ed land us e s ,  v isual impac t ,  no ise , v ege tat ion , wil d l i f e ,  and 
areas o f  social signi f icance . 

b .  Corridors 

The s t udy area includ es parts o f  Ca laveras , Stan islaus , 
and Tuolumne Co unt ies . The corr idors are ab out 2 5  miles (40 km) 
long and are shown on p late 6 .  A nor the rn an d a so uthern corr idor 
were consid ered . 

The so uthern corridor b eg in s  at  the New Melones Swi tchyard , 
cro sse s the S t an islaus River , and proceed s in a s outhe rly d irection 
adjacent t o  the PG&E 115-kV Melone s-Riverbank l in e ,  cro sses State 
Highway 108 / 120,  the He tch-H e tchy Aqueduct and assoc iated 2 30-kV 
e l ectr ical transmis s ion l ines , the Sierra Ra ilroad , s everal minor 
r o ad s , and cont inues to the PG&E l ines just south of the Warnerv ille 
Sub s tation . It is  primar ily located in Tuolumne and S t an islaus 
Coun tie s .  

The nor the rn corridor has the same te rminal s but skir t s  
the northern par t o f  an asbestos  mine , cro sses the no rthern arm o f  
Tull och Lake , the Co pper Cove Subdivision , farmlands ,  and rural 
homes . It , als o ,  ha s the Oakd ale airpo rt runway jut t ing in to 
i t . 

7 .  Proposed Rout e 

The resul t s  o f  the corrid or analy ses l ed to a ro ute in the 
s outhern corr id or . The co rridors and al terna t ive rout es wi thin 
the corridors which wer e  investigated ar e sho� on plate 6 .  
Fur ther rout e mod ificat ions were mad e by PG&E . The pr opo sed 
t ran smission l ine route is  2 3  miles ( 37 km) l ong . 

The no rtheast ern terminus o f  the transmis s ion l in e  wil l  b e  
i n  Cal av era s Co unty at  the New Me lones Switchyard , now und er con­
st ruction by the U . S .  Army Corps o f  Eng ineer s . The switchyard 
s i t e  is we st of the S t anislaus River near Bean Gulch . From the 
swi tchyard , the l ine wil l  head west to nearb y structures . It wil l  
then turn to the southeast to  cro ss the S t an islaus Riv er , enter 

5 . PG&E 1976 Envlronmental Data S t atemen t 
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Tuolumne County, and head up a smal l draw into scatte red trees 
toward Pe or ia Basin . There it will turn southwest c ontinuing over 
Tab l e  Mountain, cross the Melones-Riverb ank Junction 1 1s-kV wood 
pole l ine, pass outsid e the Sierra Cons erv ati on Camp se cur ity 
f ence and cross New Peoria Flat .  The propo sed l ine would then 
turn southwest about 3 /4 of a mile ( 1 . 2  km) s outh of the New 
Peoria Flat Ro ad, c ro ss ing Tulloch Lake at the easte rn end of 
Green Sp rings Run (Federal Power Commissi on Proj ect 2067) . It would 
c ro ss Owl Cr eek and State Hi ghway 108 / 1 20 pass ing through s c attered 
oaks and pastur e .  It wil l  then turn sl ightly southeast along 
p rivate d irt roads to the Stanisl aus -Tuolumne County l ine . In 
Stan i s l aus County, the l ine turns sl ightly we st and cro sses the 
Hetch-Hetchy Aqued uct and then c r o ss es open ro ll ing foothill s to a 
po int j ust northe ast of  Willms Ro ad . The line turns southwest until 
it crosses the c ity and county of San Fran c i s c o  230- and 1 1s-kV 
p owerl ine s and continue s to the south s i d e  o f  the Warnerv ille 
Sub stat ion where it wi ll inter connect with PG&E l ine s . 

8 .  Structures 

The entire l ine, ex cept for two poles at the New Melones 
Switc hyard will be suppo rted by double c i rcuit st eel lattice towers . 
The se lf-supported square base structur es will vary in he ight from 
about 90 to 155 feet ( 27 to 47 m) . Span lengths wi ll vary from 
ab out 500 to 2,000 feet (ls2 to 6 10 m) . Typi cal towe r des igns are 
sh own on plate 7 .  

9 .  Conductors 

2 
The main al uminum conductors wil l  be 1, 1 1 3  k cmil ( 6 96 

mm ) , 6 1  strand, 1 . 2 1 6-inch ( 3 1 . 2  mm) nominal d iameter, 1 9,700-
p o und ( 8  936 kg) rated st rength, and we ig hs 1 . 045 pounds per foot 
( 1 . s 6  kg per m) . 

Two overhead g round wire s will be insta lled for only the 
f ir st 1-1 /2 miles ( 2 . 4  km) from New Me lones Switchyard to provide 
l ightning protection .  The ground wires will consi st of seven-strand 
No . 8 AWG alumoweld, 0 . 3 85 -inch ( 9 . 8  mm) nominal d iameter, 15, 900 
p ounds (7 2 1 2  kg), rated strength, and weigh 0 . 2 6 1 8 p ound pe r 
f oot (0 . 3 9 kg per m) . 

10 . PG&E C onstruction Criteria 

a. Access 

Ex isting road s wi ll be us ed where avai lab le, b ut ab out 
1 2  mil es ( 19 . 4  km) of  add iti ona l acc ess road s wil l  be requ ired to 
meet c onst ruc tion needs . The ad d it ional ac cess ro ads wi ll be 
d es i gned for multiwheel-drive vehi cles and tracto rs . 
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Ex isting access roads wh i ch were devel oped for the 
ex isting 1 1 5 -kv wood pol e line will b e  used at Tab l e  Mountain. An 
e f f ort wi ll b e  mad e to avo id developing a new acc ess ro ad ac ro ss the 
p lateau . 

The ar ea 1 mile ( 1 . 6  km) north o f  State Hi ghway 1 20 / 108 
to the point o f  inter section and par all el with the c ity and county 
o f  San Fran c is co ' s transmission lines wil l  requir e  a lesser amount 
o f  new road construction due to the ex ist ing access in the par all el 
sectio n ,  an d to the type o f  ter rain . 

b .  R ight-of-Way 

( 1 )  Requirements 

Ther e  ar e ab out 2 8  land owner ship s al ong the 
propo sed l ine route . The proposed right-o f-way f o r  the l in e  
requires a t otal o f  ab out 2 65 acres ( 1 08  ha) o f  pr ivate land and 
2 0  acres ( 8  ha) o f  Federal l and s .  In add iti o n ,  there ar e several 
uti l ity , rail road , and road cross ing s whi ch wi ll requi re ag reements. 
The right- of-way width for the l ine is to be about 100 f eet ( 30 m) . 
Thi s  will provide ad equate working spac e for construction and 
maintenance .  Ex isting roads an d trails wi ll be us ed fo r acc ess 
wherever feasib l e ,  but some new acc ess roads wi ll be required for 
c onstr uction and maintenan c e .  

( 2) Acquisit ion 

Land required fo r the l ine right-o f-way will be 
a cqui red in the form of an easement . The land owner would grant 
PG&E o r  its succes sors  an eas ement to c onstruct , reconstr uct , 
ope rate , and maintain one elec tr ic tr ansmiss ion l ine tog ether with 
all  tower s ,  cros sarms , c onductors , an d such other structures us ed 
in the c onstr uc t ion , operation , and maintenan c e  of the tr ansmiss ion 
l ine across the right-of-way . The landowner will b e  pa id j ust 
c omp ensat ion b ased upon an appraisal . When a settl ement , sa tis fac­
t ory t o  b oth parti e s , c annot be secured thro ugh negotiations , 
c ondemnat ion action wil l  be taken . Whenever it is  impossib l e  to 
stay on the l ine r ight-o f-way with the ac cess roads for c onstruction , 
operatio n ,  and maintenance , the same acqui sition proc edures wil l  
b e  used to pur cha se access road easements over ex isting pr ivate 
roads or on roads to b e  construc ted ac ross pr ivate pr ope r ty . 

Ri ght-o f-way through Federal and S t ate-owned lands 
wil l be ob tain ed from the appropriate administer ing ag ency. 

( 3) L and U s e  

The private l and owner will have the right to 
c ul tiv ate , use , and occupy the acquired right-o f-way for any purpo ses 
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whi ch would not , by the determination of the PG &E c ompany , const i­
tute a ha zar d to human l if e ,  inter fer e with any of the rights and 
p r ivil eges grante d to the c ompany , or endanger any of its property . 
This i s  in acc ord an c e  with the pol icy of enco uraging multipl e  use 
of tran smissi on l ine right-of-way . Gener ally , minera l depo sits may 
b e  l ocate d ,  l ea sed , or otherwise developed within or beneath transmis­
s i on l ine ea sements or r ights-of-way provid ed such activ iti es do  not 
interf ere with operation and maintenance of tr ansmiss ion towers , 
c onducto r s , or cable s .  

Us e o f  r ight-of-way thro ugh Federal and State-owned 
lands wi l l  be at the d is creti on of the administer ing land-use 
agenc y ,  subj ect to the ab ove c onsid erations . 

c .  Clearing 

Cl earing wil l be in two stages : ( 1 ) c lea ring for 
structure s ,  c ond uctor str ing ing , l ine safety and road s , and ( 2) 
s el ected lands cap e clear ing will be c onducted after the str uctures 
and conducto r s  are in pl ace . 

Selective clearing will be required along the l ine for 
c onducto r cl ear anc e .  Cl earing of the r ight-o f-way wi ll be limited 
to only that which is necessary to prev ent interfe renc e  of tr ees 
and brush with propo sed transmission fa c il ities . Tree to pping and 
p runing techn iques will be used to prov ide minimum conducto r 
c l ear anc e .  

Th e  mo st extens ive c l earing will b e  required along the 
a linement b etween the New Me lone s Switchyard and the Tu olumne 
County line . Th e  veg etation al ong thi s  area is primarily s c attered 
oaks and brush . A c leared construction area of  approximately 50 
f eet ( 1 5  m) rad ius wil l  be required ar oun d  each str ucture location . 
In add iti on , 5 - to 10-foot-wide ( 1 . 5  to 3 m) trails wi ll be c l eared 
in o rder to insta ll the c onductor on and between towers . The only 
o ther c lear ing will involv e vegetation which wo uld endanger the 
operation o f  the l ine . 

Ve getati on along the alinement betwe en the Tuolumne 
County line and the c onnection po int is pr imarily g rass  and pa sture ; 
theref ore , c l ear ing is not required . 

d .  Structure Installation 

Fo undation s requi re auger or hand-dug ho l es . Re in­
forcing steel is placed in the ho les and anchor b olts or b ase 
s tub s are po siti oned . Fo rms are placed fo r the c onc rete pour 
abov e the ground . The fo rms and holes ar e then fil led with 
c oncrete . 
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While the concrete is cur ing, the forms ar e removed and 
earth b ackfill is pl aced around eac h found ati on.  During thi s time 
the structur al memb er s  are del iv ered to each ind iv idual st ruc tur e 
l oc ati on . After the concrete has cured, the str ucture s are as s embled 
and erected . The erection will g enerally b e  acc omplished by the use 
o f  a mob ile c rane . In some selected areas, g in pole const ruction 
will be us ed for structure erection . 

e .  Conductor Instal lat ion 

Temp or ary wo od pole c learance str ucture s wil l  b e  
instal l ed at pub l i c  and private ro ads and at l oc ations where the 
n ew conductors c ould inter fer e with ex ist ing electr ic lines, 
c ommunication fac il itie s, o r  r oad traff ic . After the c on ductors 
a re strung , temporary st ruc tures wil l  be removed and the groun d  
w i l l  b e  r eturned t o  its natur al grade . 

Sp ec ial sites ( 1  a cre (0 . 4  ha) o r  le ss) are requir ed to 
s et up r ee l s  of c onductor and rel ated equipment for str inging the 
c onduc tor (pulling and payout sites) . Und er some c ir cumstanc es, 
the reel trailer s c an be placed al ong exi sting roadways with 
l ittl e or no ef f ec t  on adj acent areas . Cond uctors ,  r ee l  tra ilers, 
r el ated equipment, and mater ial s will b e  po sitioned at the payout 
s ite . Conductors will b e  attached to a vehic l e  or crawl er tractor, 
where the terrain and vegetation would all ow travel along the 
r ight-of-way . 

In areas where veg etation and ste epnes s  of terrain 
p revent the us e of g round vehicles , aeria l  or manual metho ds will 
be use d  to pul l in a l ea d  rope or a st eel cab le ( s ock l in e) which 
will be us ed to pul l  in the c onductor s .  After the c onducto r s  ar e 
placed in the traveler sheaves, they are then pul l ed into a 
precalculated ten s io n .  

f .  S ite Cleanup 

Cl earan c e  structure s  wil l  b e  removed as well as deb r i s  
s uc h  a s  packing crate s and shipp ing mater ia l s . The Bell ota-He rndon 
230-kV tran smi s s i on l ine will be temp orarily reloc ated but restored 
to it s former l oc ation after c onductor s have b een placed in the 
f inal positi on .  In areas where soils and veg etatio n may have 
b ec ome altered or disturbed, they wi ll be restored to near natur al 
c ondit ion s except where r equir ed where operat ion and maintenance 
prohib it it . 

g .  Tree Removal 

Tr ee r emoval wil l be minimal but some wil l  b e  required 
in the o ak and p in e  growth areas as depicted on the predominate 
v eg etation type s  map, plate 8. Tho s e  few r equir ing removal woul d b e  
trees whic h  would interf ere with operation of the l ine and tho se o n  
o r  near structure s  s ite s .  
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1 1. T entative Schedule of Construction Act ivities 

a. Access : Janua ry 1 ,  1 97 8  to Ju ly 1 ,  1 9 7 8  

b. Cl ear ing : January 1 ,  1 97 8  to Ju ly 1 ,  1 97 8  

c. Structure 
In stallati on : Apr il 1 ,  1978 to November 1 ,  1 97 8  

d. Conducto r 
Installati on : Ju ly 1 5 ,  1 9 7 8  t o  January 1 ,  1 97 9  

e .  Cl eanup : September 1 ,  1 97 8  to January 30 , 1 97 9  

1 2. PG&E Operation and Maintenance 

The propo sed l ine wil l  be patrolled and in specte d by a 
g round patro l at least once a year to insure a high degree o f  
s e rvice continuity. If electr ical or mechan ical trouble occurs 
e ithe r a ground or air patrol will be made to dete rmine the location 
o f  the fault. 

If line damag e occur s ,  repairs will b e  sche duled during 
no rmal wo rking hours unless the system di spatcher and local 
s up e rv iso rs dete rmine that immed iate action is required. Emerg ency 
s ituatio ns might require nighttime work. Mino r repair s could be 
handled by crews who woul d carry to ols  and equipment on foot from 
the ir trucks t o  the works ite s  if  road acce ss we re no t ava ilab le. 
Thes e too l s  wi l l  normal ly consi st of hand-operated to ols and ,  for 
night work , a portable g enerator fo r l ighting. In the rare event of  
maj or structural damage to a tower , repair wi ll be handl ed in the 
s ame manner and with similar equipment as us ed in the o riginal 
construction. ( Se e  Append ix B . ) 

Except for occas ional planned outages for maintenance 
purposes and forced outages , the tran smiss i on system wil l b e  
energi zed continuously. 

Certain construction road s  wi ll be retained fo r ope rat ion 
and maintenance purposes. Thes e  road s are to prov ide access for 
PG&E maintenance personnel and vehicl es for the pur po ses of  keeping 
the transmiss i on l ine in proper operating conditions. A r ight-o f­
way for use o f  the maintenance road s wil l  b e  secured betwe en PG&E 
and aff ected landowner s o r  land-use ag ency. Ex ist ing ro ads wi ll b e  
u s e d  f o r  maintenance purposes wherever po s s ib le t o  minimize the 
addit ional access sur face d isturbance . 

Ma intenance o f  the right-o f-way usua lly consi sts o f  erosion 
contro l ,  s e ed ing and sponso r ing revegetation that is compatib le 
with the transmis s io n  l ine , b rush and tree tr imming fo r veg etation 
which could inter fer e with the operation o f  the system , an d repair 
o f  the maintenance roads . 
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Propo sal 

1 3. Engineer ing Criteria 

The propo sed PG&E 230-kV transmi s s ion line would be a 
three-P2ase, d ouble-c ircuit tower line with a s ingl e, 1, 1 13 kcmi l 
( 6 9 6  mm ) aluminum conductor for each phase. The line wi ll be 
s upported by lattice steel structures except for the two turning 
p oles at the switc hyard. The towers will be self-supported, s quare 
b ase, l attice steel structure s, varying in he ight from app rox imat ely 
90 to 1 5 5  feet ( 2 7  to 47 m) . The span length will range between 500 
to 2,000 feet ( 1 5 5 to 600 m) , d epend ing on topo graphy and des ign 
constraints . The re qui red right-of-way wil l  be 100 f eet ( 30 m) 
wide, exc ept wh ere it paral lel s  the 230,000-volt Hetch-Hetchy lines. 
There it wil l  be 103 feet ( 3 1  m) wide. The line will be des igned to 
meet the crite ria s et forth in the Calif ornia Publi c  Ut il ities 
Commis sion General Or der 9 5  and Federal Energy Re gul atory Commiss ion 
Guidelines. Line specificat ions are shown in Append ix C. 

14. Saf ety and Health 

Al l activities are subj ect to the Federal Oc cupationa l Safety 
and Health Administ rat ion (O SHA) provis i ons and California standards. 

1 5. Power Fac ility Certification and Licenses 

Ce rtification by the State of  California Public Ut il ities 
Commiss ion and all licenses are being obt ained by PG&E. They al so 
appl ied for a transmis s ion line lic ense from the Fe dera l Energy 
Regulator Commiss ion on October 20, 1 97 6. The Tuolumne County 
Pl anning Commiss ion approved the proposed route on January 1 2, 1 977. 
Calaveras and St anisl aus Counties have al so approved the pro pos ed 
route. 

6 
Outl ine d in General Order 95 "Rul es for Overhead Electric Line 
Constructi on," St at e  of California Public Ut il ities Commiss ion. 
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B .  DESCRIPTION OF THE ENVIRONMENT 

1. Existing Environment 

The proj ect area has s o c ial and c ultural her itage developed 
f rom the California g old rush in 1 849  and the years f o llowing when 
p ro specto r s  throng ed to the Sierra Nevada f o othill s in s earch of  
g old . Pr ior to that time , Ind ians oc cup ied the area in v illag es 
while hunting and gathering plant foo d .  Many descendants o f  the 
g ol d  rush days still remain in the study area . Historic buildings , 
ab and one d mines , ferry s ites , artifacts , and r uins remain . The 
mining ac tivity has larg ely been replaced by agricultural and 
recreational activitie s .  

Ther e is a wide variety o f  historic , s cenic , and recr eational 
attractions which inc lude h is tor ic s ites and monuments ,  sp e cial 
g eologic al feature s ,  l akes , res ervoir s , mountains , camping , and 
h iking . Stat e Highway 1 08 / 1 20 is one o f  the main routes to the 
Yosemite Nati onal Park and to parts o f  the Mother Lode area . In 
1 9 7 6 ,  the average daily traff i c  (ADT ) use on the highway was 7 , 400 
n ea r  the p ropo sed l ine cross ing . By 1 99 5 ,  the ADT u se is projected 
t o  be  1 2 , 000 . 

The O ' Byrnes Ferry Road eminates from the highway and 
provides acc ess to the New Melones Powerhous e ,  Tullo ch Reservoir , and 
the C o pp ero pol is S ierra Cons ervation C ent er . The ADT use at the 
p roposed l ine cross ing was 1 , 1 00 in 1 97 6. 

a .  Climate and Air Quality 

( 1 )  C l imate 

The Stanislaus River Bas in has a temperate , semi­
arid cl imate characte rized by hot ,  dry summer s and coo l ,  wet winter s .  
Temp eratures at the New Melones SWitc hya rd ar ea have ranged from a 

o 0 0 0 
s ummer high of 1 13 F ( 4 5  C )  to a winter low of  1 4  F ( - 1 0  C ) . 
Air temperature ,  precipitation and wind are shown on table 1. 

Temp eratures ,may drop b elow freez ing for a few 
ho urs o f  several consecutive days during the wint e r ,  but no extended 
periods of sub f reezing temperatures oc cur . Precip itation generally 
o c curs as rain . Snowfall is rare . Fo g may o cc ur in the winter at 
the valley f loor . The av erage midday re lat ive humid ity ranges from 
7 5  percent in January to 55 p ercent in Ap ril , 39 p er c ent in July and 
4 7  p ercent in Octob er . This information was derived from Co lumbia 
Airport record s . 

A report called , "Cl imate o f  the San Joaquin Valley 
Air Basin" was pub l ished by the State of California Air Re s ources 
Board in December 1 9 7 4. Additional information is containe d in it . 
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Average Air T��p. F 

K�i3h t ' s  Ferry 2S 

Mod e s t o  

S onora Ranger S.ta . 

Prcc i o i t a t ion 
'3"�or:...n. l  - inches 

G r oveland Ranger 
S t a t i on 

K� i � h t s  Ferry 2 S E  -
1 97� 

�1odes t o  

S onora Ranger S t a .  

:'::' :-:G. (i97 :" - H i l e s )  

Kn i sh e s  Ferry 2 S E  

Jan 

47 
( 8 . 3  °e) 

45 
( 7 . 2  ° e )  

4 4  
(6 . 7  ° e )  

7 . 08 
( 1 8  em) 

1 . 89 
( 4 . 8  cm) 

2 . 15 
( 5 . 5  em) 
5 . 6 9 
( 14 . 5  =) 

5 1 7 
( 8 27 km) 

Feb Mar 

47 54 
(8 . 3  ° e )  ( 1 2 . 2  ° e )  

5 0  5 4  
( 1 0  ° e )  ( 1 2 . 2  °C) 
4 7  49 
( 8 . 3  °e) (9.4 °e) 

5 . 7 8 5 . 45 
( 14 . 7  em) ( 1 3 . 8  em) 

1 . 16 4 . 7 2  
( 3 . 0  Cr.l) ( 1 2 . 0  em) 

1 .  8 1  l . 64 
(4 . 6  em) (4 . 2  em) 

4 . 8 8 4 . 9 2 
( 1 2 . 4  =) ( 1 2 . 5  cm) 

27 3  447 
(437 km) ( 7 15 Ian) 

TABLE 1. - eLL'1ATIe DATA 

�. � � Jul 

55 64 74 7 7  
( 1 2 . 8  °e) ( 1 7 . 8  ' e )  (23 . 3  ° e )  (25 °e) 

5 9  65 7 1  7 6  
( 1 5  ° e )  ( 18 . 3  ° e )  ( 2 1 .  7 ° e )  ( 24 . 4  ° e )  

5 5  6 1  6 9  7 7  
( 12 . 8  ° e )  ( 16 . 1  °e) ( 20 . 6  °e) (25 'e) 

3 . 8 1 1 . 28 . 37 . 04 
(9 . 7  em) ( 3 . 3  em) (0 . 9  efl) (0 . 1  em) 

2 . 16 0 . 00 0 . 7 0 1 .  50 
(5 . 5  cm) ( 0 . 0 cm) ( 1 . 8  0In) ( 3 . 8  em) 
1 . 36 0 . 38 0 . 0 7  0 . 02 
( 3 . 5  em) ( 1 . 0  em) (0 . 2  em) (0 . 05 em) 
3 . 1 9 1 . 1 9 0 . 33 0 . 03 
(8 . 1  em) ( 3 . 0  em) (0 . 8  em) (0 . 1  em) 

364 5 1 9  690 615 
(582 kIn) ( 830 kIn) ( 1  108 Ian) ( 9 84 Ian) 

S ourc e :  e l ioa e o 1 ogy Daea--eali fornia Annua l Summa ry lS74--U. S .  Department of eommeree- -Vo l .  7 8  No . 1 3 .  

Cc III "F- 32 
1:'8 

� Sept Q£!:. Nov Dee � 

7 6  7 4  6 6  5 1  44 6 1  
(24 . 4  °e) ( 23 . 3  ' e )  ( 1 8 . 9  °e) ( 1 0 . 6  ° e )  (6 . 7  ° e )  ( 16 . 1  'C )  
7 4  7 1 6 3  53 46 6 1  
( 23 . 3  ° e )  ( 2 1 .  7 °e) ( 1 7 . 2  °e) (11.  7 ° e )  ( 7 . 8  °e) ( 1 6 . 1  °e) 

7 5  7 1  62 52 45 5 9  
( 23 . 9  ° e )  (2 1 . 7  °e)  ( 16 . 7  °e)  ( 1 1 . 1  °e ) ( 7 . 2  'e ) ( 1 5  °e) 

. 06 . 38 1 . 62 4 . 86 6 . 7 3 3 7 . 48 
( 0 . 2  cm) ( 1 .  0 cm) (4. 1 em) ( 12 . 3  em) ( 1 7 . 1  em) (95 . 2  em) 

0 . 00 0 . 00 1 . 59 l o l l  2 . 14 16 . 9 7 
(0 . 0  cm) ( 0 . 0  cm) (' •• 0 em) (2 . 8  em) ( 5 . 4  em) (4 3 . 1  cc:) 
0 . 04 0 . 1 6 0 . 6 2  1 . 5 2 2 . 1 0 1 1 . 8 7 
(0 . 1  em) ( 0 . 4  em) ( 1 . 6  em) ( 3 . 9  em) (5 . 3  em) ( 30 . 2 em) 
0 . 05 0 . 35 1 . 49 4 . 2 1 5 . 6 1  3 1 .  94 
(0 . 1  em) (0 . 9  em) ( 3 . 8  eo) ( 10 . 7  em) ( 1 4 . 3  em) ( 3 1 . !  c:u) 

503 344 318 256 530 5 . 37 6  
(805 km) ( 5 5 0  kIn) (493 km) (4 10 Ian) (848 km) (8 602 km) 



Environment 

Th e locat ion of these s t at ions is shown on plate 2. 

(a) Calaveras County 

Th e cl imate in the western sect ion of th e 
c ounty is  hot during the summer and cool during the wint er. Average 

0 0 0 
January temperatures f luctuate between 3 8  and 54 F ( 3  and 

o 0 
1 2  C) , whi l e  averag e July temperatures rang e between 6 1  and 

0 0 0 
97 F ( 1 6  and 3 6  C) . Go ing west to east, temp erature s drop 
with a corresponding increase in el evation. Annua l pre cip itat ion 
f luctuates betwe en 20 inches and 50 inches  ( 5 1  and 1 27 cm) , o f  wh ich 
over 90 per cent o c curs dur ing the winter. 

(b) Stanis laus County 

The cl imate is hot dur ing th e summe r and cool 
during the winter months ,  with th e ave rag e  Janua ry temperature range 

0 0 0 0 
b etween 37 and 5 3  F ( 3  and 1 2  C) , while th e average July 

0 0 0 0 
t emp eratures range between 5 8  and 94 F ( 1 4  and 34 C) . A 
l ong growing sea s on o f  ov er 260 days provides amp le opportun ity fo r 
g rowing a wide as sortment of crop s. Annual precipitat i on averages 
1 1  inches ( 2 8  cm) , the bulk of which o c curs during the winter 
months. 

( c) Tuolumne County 

Cl imate vari es with lo cat ion and altitud e. 
During th e winter months , heavy snows fall in the east ern s e cti on of 
the county ( S i erra Nevad a) , but there is no appre c iable snowfa l l  in 
the extreme we stern foothills. Rainfal l inc rea ses when cross ing 
the county from west to east with annual pre cip itation rang ing 
f rom 30 inches (7 6 cm) in th e western foothills to over 60 inches 
( 1 52  cm) in th e western s ecti on o f  th e S i erra Nevada. Av erage 

0 0 0 
34 and 54 F ( 1  and January temperatures range between 

o 
1 2  C) , and during July the average temperature range is  between 
6 1

0 
and 9 5

0
F ( 1 6  and 35

0
C) . 

( 2) Air Quality 

Air ambient qual ity standards f o r  Ca lifornia are 
g iven in App end ix M .  California air quality d at a  whi ch pertains to 
the San Joaquin Val l ey air basin is given in Appendix N .  

St anis l aus County is a nonattainment area (air 
qua l ity stand ard s vio lat ed) for oxidant ( o z one) , total suspended 
p artic l es (TSP), and c arbon monoxide (CO), but is an attainment area 
( air qua l ity standard s met) for nitrogen dioxide (N0 2) .  

Tuolumne Co unty is a nonattainment area for ox idant 
and total suspended partic les . 
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Environment 

Other pollutants have no t been clas s i f ied in th ese 
c ounti es . 

b .  Topography and Drainage 

( 1) General 

The transmission line c orridors traverse portions 
of two phy s iographic provinces in no rthern Cali fornia (plat e  9 ;  
Phys iographic and Province Map o f  Cali fornia ) .  The co rridor s 
begin a t  th e New Me lones Darn in th e foothills po rtion of the 
Sierra Nevada province and then traver se southwe s t ,  e s s ent ial ly 
parallel to th e Stani slaus River ,  crossing in to the Great Valley 
p rovince near Knigh ts Fe rry . The transition betwe en th e two 
province s is marked by a dis tinct ch ang e in topog raphy whe re th e 
c orridors c ro ss from the low , roll ing Si erra Nevada f o o th ills to 
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the sl ight ly undul ating marg in of the Gr eat Va lley . The Stanislaus 
River , wi th several in termit ten t  tribut ary st reams , is the primary 
d rainage in the proj e c t  area . 

(2) Sierra Nevada 

Gener ally , the topog raphy of the corr idor s in the 
Sierra Nevada provinc e c onsis t s  of elongated , north-south tr end ing 
ridges  separ ated by b road , undulating high plateaus . Su rface 
e l evat ion s  vary f rom ab out 400 feet ( 1 20 m) at  the we st ern edge of  
the province to 1,916  f ee t  ( 5 75 m) a t  Ba rth Ho untain , about 4 
mil es ( 6 . 4  km) nor thwest o f  New Me lones Dam . The Stanisl aus River 
has c arved a deep c anyon thr ough the foo thi lls . Surface elev ati ons 
o f  the r iv er vary from ab out 6 50 feet  ( 1 95 m) a t  New Me lones Dam to 
200 f e et ( 60 m) near Knights Ferry . The canyon wal ls ar e steep si ded 
thr oughout thi s secti on .  

(3) Great Valley 

In the proj ec t  are a ,  th e Grea t Valley province is 
g enerally a ne arly f lat alluv ial pl ain which has b een cut by 
numero us intermitt ent str eam valleys tributary to the Stanislaus 
River . Broad me sas and cuestas exist as  er osi ona l remnants b etween 
the tributary valleys . Elevati ons vary from sl ightly less  than 1 50 
f e e t  ( 4 5  m) near Oakd ale to ab out 400 feet ( 1 20 m) n ear Knigh ts 
Ferry . El evati ons of th e Stanislaus River vary from 200 f eet ( 60 m) 
to sl ight ly less than 1 50 f e et (45  m) . 

(4) Table  Hount ain 

Table  Moun tain is the mos t un iqu e  top ogr aph ical  
f ea tur e in Tuolumne County .  Th is flat-topp ed mesa begin s  nor the ast 
of Me lones Re serv oir at an el evation of ab out 1, 800 f eet and 
trends in a southwest d irect ion along the S t anislaus River . It 
s lopes very g ently along its l ength dropping to an el eva tion of 
about 600 f ee t  where it te rminates near the S t ani slaus County 
l in e .  

c .  General Geology and S oils 

( 1) G eneral 

The varying topograph y desc rib ed in the previo us 
s e c tion reflec ts b ed rock g eo l ogy in the proj e c t  ar ea . A g eol ogic 
map o f  the study ar ea is sh own on plate 10. The rolling S ierr a  
Nevada foothills a r e  c omposed primar ily o f  Me so z o ic metamorphi c 
and igneo us rocks , whi l e  the flat lands an d disse c te d  hil ls of the 
Gr eat Valley are c omp osed primar ily of unc ons olidat ed to semiconsoli­
d ated , Ceno zoic sedimentary deposits . So il c ov er in the propo sed 
proj e c t  area is also a reflecti on of b ed rock geology . In the mor e 
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res istant S i erra Nevada fo othills, soil cover generally c on s ists 
of  a thin veneer of slopewas h  mater ial , wh ile a thi cker soil 
hor izon has developed on the less res istant Ceno z o i c  strata of the 
Great Vall ey. 

( 2) S ierra Nevada 

In the portion of the Si erra Nevada fo oth ills 
crossed by the propo sed c orridors , metamorphi c rocks of up per 
Juras s ic age are predominant. At the eastern ma rgin of th e pro j ect 
a re a ,  a 3- (4. 8 km) to 4- ( 6. 4  km) mil e-wide comp l ex of maj or 
faults , l arge serpentine bodies , inclusions of Paleozoic metamorphi c 
ro cks , tec ton i c  melanges ,  and Me soz o ic intrus ive ro cks is  called the 
Bear Mo untains fault zone (part of  the Fo othills fault sy stem) . It 
is  b el ieved that the various faults in the Fo othills fault system 
a re actually lat e  Me s o z o ic sub duction z ones along the plate te ctonic 
bounda ries. 

Southwe st of the Bear Mountains fault zone in 
t he pro j ect area are metavol cani c ro cks usua lly c on s is ting of 
mass ive greenstones with s ome interb edded slate s and other metasedi­
mentary rocks. These are shown on the geologic map as b eing pa rts 
o f  the Logtown Ri dge Fo rmati o� and the Mariposa Formation ( after 
Taliage rro and Solar i ,  1 94 9) .  Cl ark ' s  regional stud ies (Cl ark; 
1 964) suggest that these rocks may not corre lat e  with the 
f o rmat ion s '  type local ities east of the Bear Mountains fault zone. 
He , the refore , named the sequence as follows, f r om east to we st , 
youngest to oldest. 

Copper Hill Volcani cs 
Salt Sp rings S l ate 
Gophe r Ri dge Vo lc ani cs 

Along and near the southwest ern marg in of the 
metamorphic rocks in the pro j ect are a ,  larg e ,  irregular ly shape d ,  
s il l- l ike b o d ies o f  quartz po rphyry appear t o  have intrud ed the 
metav olc ani c ro cks. 

The Mesozoic metamorphic and igne ous ro cks des cribed 
ab ove are overlain in places by the Pl io c ene age Table Mountain 
Latit e and assoc iat ed s ed iments. The Lat it e  forms a long , s inuou s , 
f l at-topped ridge and is generally c ons idered to be a local member 

7 N. L. Taliafe rro and A. J. Solari ( 1 949) , Geologic Map of the 
( 1 94 9) ,  Ge olo gic Map of the Copperopol is Quadrang l e ,  Cali f ornia : 

8 Calif. D iv. o f  Mine s and Geol . Bul l. 145  (map only) . 
Lorin D. Cl ark ( 1 9 64) , St rat ig raphy and Structure of Part of the 
We stern S i erra Nevada Metamorphic Belt , California : U. S .  Geol. Sur. 
Prof . Paper 4 10 .  
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o f  the lower part of the Mehrten Formation (desc ribed in paragraph 
(3) bel ow) . It was formed about 9 mill ion years ago when a very 
extens ive l ava fl ow came down an anc ient val ley of the Stan isl aus 
River . The lava-cov ered valley f l oor wa s then overlain by andes iti c 
sed iments of  the Mehrten Fo rmation and was subs e qu ently exposed by 
e ro sion o f  the overlying and adj acent materials .  

So il cover in the S ierra Nevad a  foothill s i s  
spar se , g enerally c onsi sting of  only a few feet o f  sl opewa sh 
mate r ia l s .  

Th e  ex ception to this o c curs in streambeds and 
c hanne l fills al ong the flanks of  Tabl e Mountain and near Tul l oc h  
Lake , whe re recent alluvial depos its may ex cee d  a few ten s  of  feet 
in thi ckn ess . So il d ep o sits may also be thic ker in alluv ia l  deposits 
n ear the mouths o f  smal l tr ibutary str eams where they enter the 
c hannel of 

'
the Stan isl aus River . Gener all y ,  soils in the Si erra 

Nevada foothi lls have been c ategori zed as Clas ses VI and VlI --fair 
to poor-- (So il Co�serv ation Service Cl as s i fi c ati ons) in terms of 
a gricultural us e .  

(3) G reat Valley Province 

In the Great Valley province ,  the Me so z o ic ro cks 
d e s c r ibed ab ove are unc onformably overlain by a se quenc e o f  sedimentary 
s tr ata o f  Ceno zoic ag e which d ip g ently (3 to 8 d egrees) to the 
s o uthwest . The old est o f  the Ceno z o i c  strata in the proj ect area is  
the lone Fo rmation whic h  occurs a s  s c attered er o si onal remnants on 
both sides o f  the provinc ial boundary . Th e  lone c onsist s  of cl ays , 
s ands and conglomerate , and is Eo c ene in ag e .  

The pr edominate Great Val ley provinc e fo rmations 
in the c orridors are--oldest to yo ung est--the Valley Springs 
Fo rmati on , the Mehrten Fo rmatio n ,  the Turl ock Lake Formati on , the 
Riverbank Fo rmation , and Mo desto Fo rmatio n .  Re c ent al luv ia l  
and terrace gravel s ,  sands , and clays o c c ur in the flood plains 
and as c hannel fill in the streams . 

The Mio c ene Valley Sp rings Fo rmati on is a northwest­
trend ing belt al ong the b order between the Great Valley and S i erra 
Nevada provin c es . The fo rmation is c omp o sed of rhyol itic st ream 
d ep o sits o f  tuf fa c eo us sand , sandy clay , and g ravel . These are 
interbed d ed with rhyol itic tuf f which has been partia lly altered 
to b enton iti c clay .  The Valley Sp ring s Fo rmati on i s  easily eroded , 
f o rming gently rounded hills  in the proj ect area . 

9 
Stani slaus Tran spo rtation Plan E IR--Cal ifornia Department of 
Tran spo rta tio n ,  January 1 9 7 5 , Volume 4, p-6-7 and Chart 5B . 
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Th e  Pl iocene Mehrten Forma tion c onsi sts o f  a 
s equen ce o f  an desitic mudf lows , tuff l enses , sands and grav el s .  
Th e mudflows c onsist  o f  har d ,  sub angu1 ar to rounded vol can ic 
c obbles  and b ould ers in a c on sol idated matr ix of f ine to c oar se 
andes itic sediment s .  The tuf f  is fine-grained , hard and resis tan t  
t o  weather ing . 

The Turl ock Lake Formation is P l io c en e  to 
Pleis t oc ene . The formation consi s t s  of stream deposits o f  pebbly 
s and and gravel which are interb edd ed with 1akeb ed depo sit s of s i l t  
and clay . These deposits c onsist o f  dissec ted ro lling hil l s  in th e 
midd le portion o f  the proj ec t  area and form flat t o  mildly d issec ted 
p l ain s in the southe rn portions of the proj ect area . 

The Pl eistocene Riv erb ank Fo rmati on forms l ow ,  
s light ly d isse c ted hi lls in the south portion o f  the pr oj ect ar ea 
near Dry Cr eek and on the nor th side of the S t an isl aus River at 
Oakd al e .  Th ese sediments consi st of b rown to g ray , l oc al ly pebbly 
s and with mino r amoun ts o f  s i l t  and clay . 

The Mo desto Formation c onsi s t s  of b rown to gray 
s ands and silts with an even we stward-sloping sur fac e .  

So il cov er in th e Grea t Valley i s  thicker than in 
the S i erran foothi lls . The mo re ea sily eroded Ceno zoic sediments  
h av e  b een reworked and depo sited in the floo d  pl ains an d channe l s  of  
existing and anc ien t drainages . Tops o il s  in  thes e  flood  pl ains-­
par ticularly in the flood pl ain of the Stanislaus River from Knight s  
Ferry to Oakd a1e--have b een classified a s  Classes I and I I  (prime) 
in terms of agricul tural use . Soil cov er on the sur fa c e  of in situ 
f ormations c onsi sts of sl opewash material , is thinner than in the 
f lood plains and channe l s ,  and ha s b e en categorized as C1tBS I II t o  
C l as s  VI--marg ina1 t o  fa ir--in terms o f  agri cul tur al us e .  

( 4 )  S e ismi city 

The intensive deforma tion of the upper Jurassic 
metamorph i c  rocks and the c omp lex fa ul t ing of the Foothil l s  fa ul t  
sys tem shows that l ate Me so zoic deformat ion and faul t activity we re 
ext ens ive . Pr ior to the Augus t  1 ,  1 97 5 ,  Or oville earthqu ake , it wa s 
widely acc ept ed tha t all of the Foothill s fault sy s tem was se ismically 
in active . Howev er , in ten siv e  geo log ic stud ies of the sys tem by 
various agencies and a c on sul ting firm as s t imulated by the Oroville 
e ar th quake hav e revealed tha t there has b een late C eno z o ic ac tiv ity 
along some segments of the Foothil ls fault sys t em .  Near Jamest own , 
east of th e pro j e c t  area , segmen ts o f  th e Melones and Bear Moun tains 
f ault zones have o f f s e t  the Tab le Mo unt ain La tit e by sever al tens of 
f ee t  ver t i c al ly ,  and hav e also offset soil ho riz ons estimated to be 

10 
Ibid . 
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100,000 years o ld and pos s ib ly young er. This has led to the 
c onclusion that these s egments of the Foothills fault system are 
"capable s tructure s "  und er nuclea r s iting requirements . However, 
they are anc ient featur�s without assoc iated histo ric seismic 
a ctivity. 

Th e  maximum credible earthquake from future movements 
along these faults has b een estimated to be o f  Ri chter magnitud e 
6 . 5 .  An earthquake ep ic enter map is shown on plat e  1 1, i nd icating 
earthquakes of  Ri cht er magnitude 5 . 0 or larger. No 5.0 or larger 
ea rthquakes have been recor d ed in the proj ect area. 

d. Vegetation 

. The vegetation of  the propo s ed alternat ive corridors 
varies with altitude, so il, moisture, asp ect, and d isturbance. 
S c ientific names of plants are g iven in Append ix D .  Thre e veg etat ion 
a s s emblages or communities are manif ested al ong the propo s ed corridors 
a nd are descr ibed as follows : 

(1)  Valley Grass land 

The valley g rassland c ommunity is chara ct eri zed by 
an open treeless g rass land, with winter rain and hot, d ry summers. 
Its sp ecies compo sition has chang ed markedly ov er the last 200 
y ea rs. Orig i na lly, the val ley g rass land was c omp o s ed of pe rennial 
bunchgra s s e s  such as Stipa pulchra, �. c ernua, Poa scabrella, and 
Ar istida d ivaricata. Because of introduced se ed, d estruction by 
g ra z i ng pressures, and pro long ed drought, the nat ive pe rennials 
s u c cumbed to the better adapted Europea n annual grass es and forbs. 
Presently, the val ley g rassland is comp o s ed of Avena sp. , Bromus 
spp., Festu ca spp . ,  Hordeum spp., and Erodium spp. 

The valley g rassland is governed by an averag e  
rainfa ll of  6 to 20 inches ( 1 5  t o  5 1  cm) , and a g rowin§ season of 7 
to 1 1  months. Mean maximum summer t emperatures are 8 8  t o  1 0 2

0
F 

o 0 0 
( 3 1  to 3 9  C) � and mean winter minimum t emperatur es are 3 2  to 
3 8

°
F (0

0 
to 3 C) . The valley g rassland rang es betwe en 100 and 

500 feet (30 - 1 5 2  m) above s ea level. 

(2) Chaparral 

Th is vegetat ion community is c omposed of  br oadleaf ed 
evergreen s c lerophyll shrub s, 3 to 6 f eet ( 1  to 2 m) high. Th ey 
d i splay a dense, nearly impenetrab le, vas e-shaped branc hing pattern. 
Typi cal domina nt spe cies are Adeno stoma fas iculatum, Heteromeles 
arbutifol ia, Arctostaphylo s sp p., C eanothus spp . ,  and Quercus 
dumo sa. 
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Chaparral is found on dry s lopes and ridges at  
e levat ion s  400 t o  3 , 000 feet ( 1 20 to 900  m) , usual ly on rocky , 
gravelly or fairly he avy soils . Al though the oc currence of chapp aral 
is edaphi cally determined , the presenc e of chap arr al may also 
indic ate a ser al stage in community c omp o s i ti on resul t ing 
from fire . The g rowth hab it o f  many shrub s of th is c ommunity 
exhib i t s  stump spr out ing which accounts for the ir fire adaptab il ity . 

The chaparral communi ty exp erienc es 1 4  to 2 5  inches 
( 3 6  t o  64  cm) o f  rainfa ll annua lly , with ho t ,  d ry summers and c oo l  
winter s .  Growing sea son i s  8 t o  1 2  months .  Mean summer max imum 0 0 0 0 
temp er atures are 82  to 9 4  F ( 2 8  to 3 4  C )  and mean winter 

o 0 0 0 
minimum temper atures are 2 9  to 4 5  F (-2 to 7 C ) . 

( 3 )  Foothill Woodland 

An open or dense wo odland with trees 15 to 2 0  f eet  
(5  t o  6 m) t all and scatte red brush and gras s land between the 
t ree s is chara c teristic of th e f o o thill woodland community . It 
o cc urs in fo o thill s and valley b order s  400 t o  3 , 000 f eet  ( 1 22 to 
9 1 4  m) e levat ion , f inger ing upward on warm sl ope s to 5 , 000 f eet 
( 1 , 524 m) . Sp ec ies c ompo sition of this c ommuni ty is dominated by 
P inus sab iniana , �. c oulteri ( at highe r el evations ) ,  Quercus 
douglasii , Q. wislizenii , Q. loba t a ,  Umb ellularia californica , 
Aesculus calif ornica , Ceanothus cuneatus , C ercis o c c identali s , and 
Eriodictyon californicum.  

Av er age annual rainfal l of the foothill wood land is 
1 5  t o  4 0  inche s ( 3 8  to 1 0 2  cm) , wi th littl e or no fog .  Growing 
se ason is 6 to 10 months with ho t ,  dry summers . On the av erage ,  the 
l as t  frost occurs l ate in Marc h ,  ex cep t in the l owest pa rts of river 
b ot t oms where it oc cur s as late as mid-April . In aut umn th e fir st 
f ro st s  g enerally oc cur in mid-November . Mean maximum temperatures 
are 7 5 0 to 9 60F ( 2 40 to 3 60C )  and mean winter minimum 
tempera tur es are 2 90 to 4 20F ( _2 0 to 6 0C ) . 

e .  Fish and Wildlif e 

The ex ist ing area at the north en d inv olv ing all th ree 
p o ssible alinement s has trout , b ass , and cat fish in th e Stanislaus 
River system. Ab out 15 d iffer ent kinds of fish may be found in 
these areas . An ad romous ( migratory)  f ish are no t ab le to pass ab ove 
the Go odwin and Tul l ock Dam structure s in to thi s  str etch of the 
r iv er .  

Small g ro ups o f  resid ent b lack-tailed deer ar e l oc ate d 
in the pro posed proj ec t area and are sh own on the Pr imary Ar ea s o f  
Wildl ife Re source Popul ation plate 12 . Coyo tes and bob c a t s  ar e 
presen t  but r ar e  in thi s  ar ea . Some 14 o ther smal l mammal s ,  2 0  
b irds , and 6 rept iles may b e  found in th e g ener al ar eas of th e thr ee 
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Environmen t 

al inements . The game an imals and b irds ar e the deer , b ob cat s ,  
r abb it s ,  g rous e ,  qu ail , b and-tailed pigeon, and the mourn ing dov e .  
S e e  th e de tai led listing in Appendix D .  

(1) Rare, Th reatened ,  o r  Endangered Fauna 

The thr ee alternate al inements ar e wi thin the 
range o f  th e endanger ed Southern Bald Eagle (Haliaeetus leucocephalus 
leucocephalus ) .  Th ere ar e ,  however , no known nes ting sites on or 
near the pro po s ed al inement or any of the alterna tiv e  alinements 
s t ud ied . 

( 2 )  Rare , Threatened,  or Endangered Flora 

Ac co rding to th e inven tory o f  Rare and Endang ered 
Va s cular Pl ants of Calif orn ia ( 19 7 4 )  pub l ish ed by the Cali fornia 
Na tive Pl ant Socie ty , the Tuolumne c oyo te-thi stle  ( E ryngium 
pinnatisectum Jepson) i s  present in the proj ect are a .  Three add i­
tional pl ant s of the pro j ec t  area are now being considered as 
c andidate end ang ere d or thr eatened spec i e s .  Th ey ar e :  ( 1 )  a soap 
p l ant ( Chlorgalum grandiflorum) , ( 2 )  a member of the evening pr imro se 
f amily ( C larkia ros trata) , and ( 3 )  a member of the sunflower family 
( P s eudobahia bahiaefolia ) . 

The th istle  was rec ord ed in 1 94 5  in S e c ti ons 33 
and 3 4 ,  R .  1 2  E . ,  T.  2 N . , MDB&M near the town of Copperop olis and 
in the NE 1 / 4 ,  Se ction 3 ,  R. 1 2  E . ,  T .  1 N .  No occurr enc e of this 
species has b een recen tly repor ted , and the plan t  wa s not c arr ied 
on the U . S .  Fi sh and Wildl ife Service propo sed l i st of endanger ed 
species which was pub l ished in the Federal Registe r ,  Volume 4 1 ,  
No . 1 1 7 , June 1 4 , 1 976 . 

f .  Exis t ing Rec reat ion 

Al though rec rea tion par tic ipa tion det erminants such as 
visitor pr efer enc es and site chara c teris tic s are us ed to describ e  
r ec reation ar eas , they ar e no t he lpf ul in assess ing the ex ist ing 
recre ation use s al ong the proposed powerl ine corrid ors . Area s o f  
recreati on a r e  shown o n  plate 1 3 .  In thi s  in stance , l and ownership 
l argely inf luences  recre ation use , a s  it also aff ects  acc ess and 
entry to potential rec rea tion areas . Th e  vario us l and ownership 
entit ies and the existing rec rea tional us e s  ar e described as 
f ol l ows : 

( 1 ) Private L and 

Almos t  all of the land within the prop osed power l in e  
c o rridor s i s  held in privat e owner sh ips . Th is s ev erely l imit s the 
avail ab il it y  of the land for recre ati onal us e ,  excep t  to tho se 
per sons hav ing consen t  from the landowner . Some tr espass ing 
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o c curs from the general publi c ,  y e t  thi s i s  fel t to b e  minimal 
b ecaus e o f  f en c ing and pa trol by th e owne r .  Al tho ugh no formal 
record s are kept on recreation activity par ti c ipati on,  it i s  
a s s umed tha t some up land game hunting , hiking , and ho rseback 
r id ing oc cur . 

(2 ) C orps of Engineers ' Land 

Land administered by the C o rps of  Enginee rs is 
l oc ated at th e sub sta tion of New Me lones Dam p owerho use . It will 
b e  admini stered by the Bur eau of Re clama tion during operation o f  
the fac il ities . Fo r security and pub l ic saf ety thi s area wil l  
probably be c l o sed t o  th e pub li c .  

( 3 )  Tuolumne and Calaveras C ounties 

The pr opo sed transmission route would cro ss the 
Gr een Spr ing Run Bay of Tulloch Reservoir mor e than 1 / 2  mile ( 0 . 8  
km) from the upper end of the bay ( s outh of Hammil ' s  Mo untain ) . 
Ther e are no rec reation d evel opmen t s  in thi s  por tion of  Tulloch 
Reservo ir . Very l itt l e  g ener al b oating is d one her e b ec aus e it is 
shal l ow .  Tuol umne County recreation d ev el o pmen t s  are al l far ther 
s outh near the southern end of the reservoir . 

Al l land 5 f ee t  ( 1 . 5  m) or hi gher ab ove th e normal 
high wa ter l in e  of the reservoir ( 5 1 5  f ee t / I SS m) i s  private l and 
ex cept in the area of  the Lake Tull och Marina ( Co unty) and th e 
pr ivate d evelopments o f  Poker Flat , Bl ack Cr eek Lodge , and Co pp ercove 
Resort in B lack Cr eek Bay . 

(4 ) S t anis laus County 

The alternate route "B" would cro ss a potential 
recreati on and water trail al ong the S t an islaus River at S e c tion 
3 ,  R .  1 1  E . , T .  2 S .  

Au tho r izati on for the New Me lones d evel opment is 
un iqu e  in that it als o  includes d evelopment o f  th e l ower S t anislaus 
River . Ba sed on the author iza tion , the U . S .  Army Corps of Enginee r s  
h a s  propo sed a l ower river program for the river whi ch inc ludes : 

(a) Acqui r e  easements for flowage chann el 
maintenan c e  and fish and wil dlife on 4 , 000 acres ( 1  61 9 ha) o f  
r ipar ian hab ita t and salmon spawning beds . 

(b ) Purchase o f  1 2  p ub l ic acc ess s i te s  whi ch wi ll 
make po ssible a water trail . 

( c )  P r ovid e  a 4 -mile ( 6 . 4  km) kayak run below 
Goodwin Dam . 
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Environment 

( d )  Provide rangers to pa trol the fed era lly owne d 
pa rks . 

Ac quisit ion o f  sever al pub l ic access si tes ha s 
b een c omp l et ed and ac qui sit ion o f  o ther lands wi ll be compl eted in 
the near fut ure . 

g .  Land Ownership and Use 

The st udy area for the proposed transmiss ion l ine fa lls 
p r imar ily within the areas zoned for ag ricultur e .  Land cl ass , 
use , and ownersh ip are shown on plates 1 4 ,  1 5 ,  and 1 6 , respec tively . 
Agricul tur e  Zone A- I within Calavera s Coun ty i s  largely us ed fo r 
c at t l e  g razing with recreation allowe d in some ar eas . Mo st of  the 
area wi thin Stan isl aus County is in an A-2 , Ex clusiv e  Ag ricul t ural 
Z one with 1 0-ac re (4 ha) minimum parcel s .  The maj or ity of the 
s t udy ar ea within Tuolumne C o unty is e ither un der an Ex clusive 
Ag ricul tural Z one A-E with a 3 7-acre ( 1 5  ha ) min imum lot s iz e ,  or 
a Gener al Ag ricul tural Z one A-I with a 1 0-acr e (4 ha) min imum lot  
s iz e .  Th e st udy ar ea also inc ludes pockets  of  resi den tial zone . 

( 1 )  S outhern C orridor 

The ar ea traver sed by the pr opo sed rout e l ie s  s outh 
o f  the Stanislaus River and is us ed pr imar ily f o r  dryl and grazing . 
The bound ary be tween Stanislaus and Tuolumne C o unties , approximately 
600 feet ( 1 80 m) in el evation , is the approx imate divid ing line 
b e tween barren g razing land to the so uth and west and th e g razing 
l and to the nor th and eas t which is c ontrast ing ly c over ed wi th 
s c att ered oaks and brush . 

Be tween Warnerv ill e Substation , the we stern te rminus 
o f  the corridor , and Emery Ro ad , appr oximately 2 . 5  mile s  ( 4  km ) 
east , the land has b een devel ope d as irrigat ed pa sture . Th is is 
po ssible b ec aus e the topog raphy , b e tween 2 50 feet ( 7 5  m) and 2 75 
f e e t  ( 8 3 m) , is s t i l l  g ently rolling in na tur e .  As the corridor 
pr oceeds east and nor th , the terrain b e c omes increasingly undulating , 
mount ainous and und evel oped , making fur ther ir r ig ation diffi cul t 
o r  imp o ss ib l e .  However , many c reeks , springs ,  and intermittent 
s t r eams traver se the c orr id or al ong its entire length . 

There ar e very few res idenc e s  in the ar ea and 
own erships along the c orrid or ar e in l arge tracts and devoted to 
ranching and l ivestock op era tions . Lo cated in the corr idor approxi­
mately 2 . 5  miles  ( 4  km) eas t  o f  Warnerv ill e Substation near the 
intersection o f  Fogarty and Emery Ro ad s is a 40-acre ( 1 6  ha) 
feedl ot . Al so l oc ated in the c orr ido r ,  approximately 4 miles ( 6 . 3  
km) s outh o f  the New Melones dams ite , the east ern terminus o f  th e 
c orr id or , on O 'Byrne Ferry Road is the Sierr a C onserv ati on Camp o f  
the California St ate Depar tment o f  Corr e c ti ons . 
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In the upper elevat ions of  the foothil l s , a number 
o f  l imestone and marb le quarries ar e in oper ation . On e such 
quarry is located within the c orr id or approximate ly 2 miles ( 3 . 2  
km) s outh of the New Melones damsite . Numerous operat ing , nonoperat­
ing , and ab andoned g old mines and other pro spe cts are located in 
the f o o thill s ;  however , no mines are known opera ting within the 
c orrid or .  

Due to the restr i c ted ac cess and rugg edne ss o f  the 
higher elevat ions wi thin the corr idor , there ha s been no re creational 
d evel opmen t in thi s area . In add ition,  there are no commercial , 
ind ust r ial or urb ani zed areas within the corr ido r .  

Land us e within the c orridor i s  a s  follows : 

Irrigated Pa s tur e 1 1 %  
Dry Grazing 89 % 

Land ownersh ip wi thin ilie c orrid or is as fo llows : 

Pub lic  Land s 2%  
St ate of  Californ ia 6% 
Pr ivate Lands 9 2 %  

The southern corrid or traver ses O ' Byrne Ferry Road , 
State Hi ghway 1 08 / 1 2 0 ,  Tull och Lake , He tch-He tchy Aqueduc t ,  Wi llms 
Ro ad , Sierra Ra ilroad , and Warnerville Ro ad , as we ll as mi scellaneo us 
c anals , lateral s ,  power1 ines and other surfa c ed , g rav el and d ir t  
r oads . Towns , villag es ,  and mo st  ranche s in the area have electric ity 
and tel ephone s .  

( 2 )  N orthern Corridor 

The corridor , whi ch l ie s  nor th of the S t anislaus 
Rive r ,  traverses app roximate ly six differen t  land us es . These 
have b een ident ified as irrigated pasture , rural homesites , d ry 
g razin g ,  d ry cro p ,  recr eat ional home sit e s , and river wa sh . Th e 
rural homesite classific ation also inc lud es ranchett es ,  orcha rds , 
an d vineyard s .  

The Oakd ale Airport i s  lo cat ed 1 mil e ( 1 . 6  km ) 
nor th of  th e Warnerville Sub st ation wh ich i s  the we stern te rminal 
of the corrid or . The surro und ing land , f o rmer ly used fo r dry 
grazing , has now b een developed as irrigated pasture . This ha s 
b een po ssible b ecaus e the topography , b etween 2 00 feet and 2 50 
f ee t  ( 6 0 and 7 5  m) , i s  st ill gently roll ing in nature . Pr oceeding 
nor the ast , the c orrid or in ter sec t s  an d paral lel s  the flood pl ain 
o f  th e S t anisl aus River . Ex cellen t  acces s , so il , topog raphy , and 
proximity t o  the town of Oakd ale , 4 mile s  ( 6 . 3  km) t o  the we s t , 
encourag e  a varie ty of  us es as dry agricultur e ,  p o ul t ry produ c tion ,  
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Environmen t 

rural homesi tes , par t-time farming operations , and a d iver sity of 
ag ricul tural produc tion , such as wa lnu t s , almond s ,  peache s ,  g rapes , 
and bar l ey . Land in th i s  area wh ich i s  no t adaptab l e  to these us es 
b ec aus e  of  soil and topog raphy i s  ut i l i zed as dry g razing land . 
This d iver sity of  us e c ontinue s  unt il the c orr ido r  l eaves the r iver 
p l ain and proc ee d s  in to the foothills of the Sier ras . Here the 
t errain is inc rea singly undul ating , mountainous , and und evel op e d ,  
making irr igation difficul t o r  imp o s s ib le .  Sc att ered oaks and brush 
are encoun ter ed at 400 feet ( 1 20 m) e levat ion and many creeks , 
s p r ing s ,  an d intermit ten t streams traverse the c o rr idor . Land us e 
f or the r emaind er o f  the c orridor is pr imar ily dry grazing . 

Approx imately 5 miles ( 7 . 9  km) wes t  of  th e New 
Me lones Switchyard the east ern terminus of the transmission l ine , 
the nor th ern c orr id or crosses the Black Creek arm of Tull och 
Lake . Because of view , acce ss , to pog raphy , and locatio n ,  b oth 
s ides of  the lake in thi s  area have been signif icantly developed 
for rec reati ona l homesites of 1 acre ( 0 . 4 ha) or more . Th er e are 
a number of f ine homes , b oth seasonal and full- time , s cattered 
throughout this area . 

There ar e some residenc es in the ar ea , and the 
s i ze of ownersh ips along the c orrid or var ie s  depend ing on land 
use . Owner sh ips are in small trac ts , S to  40 acres ( 2  to 1 6  ha) , 
t hroughout the areas uti l ized in c onnection with rural homesi tes , 
ranche tte s ,  an d par t-t ime farming opera tions . In c ontrast , l an d  
u s e d  for graz ing and field crop produ c tion is  owned in large 
t rac ts . Loc ated in the corridor , app rox ima tely 3-1 / 2  mil es ( 5 . 5  
km) nor theas t of  Warnerv ill e Subs tat ion , near State Highway 1 08 / 1 2 0 ,  
i s  a 2 0-acr e  ( 8  ha ) t urkey ranch . 

In the upper elevat ions of  the foothil l s , a 
number of l imestone and marb le quarr ies are in opera tion.  No such 
quarr ies are known operating within the nor thern corrid or ; however ,  
n ear the New Me lones damsi te , a large asb est o s  mine is currently 
in op eration.  Numer ous abandoned g old mine s and other pro spe c ts 
are located thr oughout the foothills . 

Ther e ar e no c ommerc ial , indust r ial , or urb ani zed 
areas within the c orrid or . 

f ol l ows : 
Land use within the northern c orr idor is  as 

River Wash 
Dry Crop 
Rec reat ional Homesi te s  
Irr igat ed Pa sture 
Rural Homesites 
Dry Grazing 
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2% 
2% 
7 %  

1 1 %  
12 % 
66%  



Environmen t 

Land ownersh ip wi thin the corr id or is as follows : 

Public Land s 
State of  California 
Othe r 
Pr ivate Land s 

2% 
4% 
1 %  

93 %  

Th e corridor traver ses O ' Byrne Fe rry Road , Sonora 
Road , Or ang e Bl ossom Ro ad , St anislaus River , Lancaster Road , State 
Hi ghway 1 0 8 / 12 0 ,  Tu lloch Lake , Sierra Ra ilroad , Wanb le Ro ad , and 
Warnervil l e  Ro ad , as we ll as mi sc ell aneous irr igat ion canal s ,  
l ateral s ,  powerlines , and other surfaced g ravel and dirt ro ads . 
T owns , v illag es ,  and mo st residence s  in the area have el ectric ity 
and telph one s .  

h .  Special Interest P o ints  

(1)  Geologic P o ints of  Interest 

As a portion o f  California ' s  historic Mo ther Lode 
c ountry , the S i erran f o o thi lls in g eneral , are an area of  geologic 
in ter est . Numerous mine s--b o th oper ating , nonope rat ing and ab and oned-­
d o t  the land s c ape . Depo s i ts o f  gold , s i lver ,  c opper , z inc , chromium ,  
manganese , asbesto s , s l ate , c lay , and l imest one are presently being 
mined in the porti on o f  the foothill s the propo sed corr ido rs traverse . 

Th e de formation o f  the Me s o z o ic strata ,  as well as 
the var ie ty and typ e s  o f  rock in the area , make the fo o thill s an 
in terest ing g eo l og ic study area . 

Pi c tures que Tab l e  Mountain , which ac tually 
r epre sen t s  a "fossil ized stream channel , "  is ano ther fe ature of  
sp ecial geo log ic intere st . 

(2 ) N atural Areas 

The only known recreati onal natur al ar ea de signated 
f or pub l ic use is  Kerr Park lying ab out 3 mil es ( 4 . 8  km) west of  
the propo sed alternative al inemen t "B"  al ong the S t an islaus River . 

( 3 )  Regional History 

Cal averas , Stan isl aus , and Tuol umne Coun tie s 
encompass an area rich in hi story an d trad i t ion . Th e area wa s 
inhab i ted by Miwok Indian s .  Gabriel Mo raga wa s among the fir st 
explorer s j ourneying in to thi s area on sever al exp edi t ions be twe en 
1 80 6 -1 808 . Other explorer s  who followed were : Jeded iah S .  Smith 
( 1 82 7 ) ,  John B i dwell , John C .  Fremont , and Ki t Carso n .  
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In 1 84 8 ,  the discovery of g old near Sac ramento 
b rought the first g reat influx of sett l er s .  Many a disapp o inted 
4 ger , however , turned to farming and servi ce indus tries as the veins 
ran out . Curren t ly ,  the thr ee-county area ha s s ome of the mos t  
produc tiv e  agricultural land s in the wo rl d ,  as well as a my riad of 
rec reati onal fac il ities . 

(a)  Calaveras County 

One of the oldest gold mining dis t r i c ts in 
the Stat e ,  Calaver as Co unty ,  was incorporated in 1 850 . Named fo r 
the Calaveras River , wh ich in Spanish mean s sku ll ,  b y  Gab riel 
Mo raga who d is c ov ered its banks strewn with Indian skulls , the 
c ounty i s  in the heart o f  the Mo ther Lode c o untry . 

(b ) Stanis laus County 

Inc orporated in 1 85 4  by annexing a se c ti on of 
Tuolumne County , the county d erives its name from the Stanislaus 
River . Explored in 1 806 by Gab riel Mo rag a ,  who named it Rio d e  
Lo s D o l ores , the river was sub sequen tly renamed af ter a Chr ist ian­
educated Ind ian chief tan who adop t ed the name Es tanisloa from the 
P o l ish Sain t  S t an islaus . 

( c )  Tuolumne County 

It is an in teg ral par t of the Mo th er Lode 
c o untry , and immor ta l iz e d  by such men as Bret Harte and Ma rk 
Twain. Tuolumne County i s  one o f  the 27 orig inal count ies in the 
Stat e .  

Ther e ar e some old mines , an ab an d oned ra ilr oad 
b ed ,  the Si erra Ra ilroad,  etc . ,  l ocated near the line ro uting . 

During the historic  per iod , and fo r an unknown 
span o f  prehis t o r ic time , the Stanislaus River Ba sin , inc lud ing 
the proj ec t area , wa s the homeland of Central Sierra Miwok Indians . 
In ad d it ion , the area wa s a par t  of  California ' s  histo ric "Go ld 
Coun try . "  The ar ea purcha sed for th e New Me lones Proj e c t  is 
inc lud ed in a propo sed "New Melones Hi st oric D i st ric t" and has 
b een declared eligib le for inclus ion in th e Na tional Regi ster o f  
Historic Plac es o n  the basis o f  its  ex ten siv e his tor ical and 
archeo l og ical resources . 

( 4 )  Historical S i tes 

An inven tory of  historic and prehist oric features 
is g iv en in Append ix E .  Th e  remains o f  the gold rush c ommunity of 
Kn ights Ferry i s  in Stanislaus County .  
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In re searching th is subj e c t ,  th e PG&E c ompany 
contac ted the Cal if ornia Stat e  Of f ic e ' s  His toric Preserva tion 
Of ficer . His re sponse , which identif ied the Willms Ranch , is given 
in Appendix F .  Th e Wi llms Ranch near Knights Fe rry is designat ed as 
Cali fornia Histori cal Landmark No . 4 1 S .  It is sh own on plate 
1 7 . 

Th e PG&E Me lones Powerhous e ,  located abo ut 1 / 2  mil e  
( 0 . 8  km ) up s t ream from the New Melones Swi tchyar d ,  wa s const ruc t ed 
about 1 92 7 .  Al though it is nearly SO yea rs old , i t  has l it tle 
h is toric s ignif icance . 

(S ) Ar cheological S i t es 

Th e PG&E c ompany contracted for a Phase I ( s it e  
ident ificat ion )  survey o f  1 00 feet ( 3 0  m) o n  each s i d e  o f  th e 
surveyed c enterline as well as a su rvey for s ight s  up to 300 f eet 
( 9 0  m) from the proposed route cente rline . Ac cess roads were al so 
surveyed in a similar manne r .  A f inal report was provided to PG&E 
in January 1 9 7 7 .  

Four o f  th e seventeen arche ologic al sites lo cat ed 
are prehis to ric . 4-T UO-S-4 4 1  is a bedrock mor tar s i t e ,  wh ile 
NM-1 2 and NM-1 3  are hab itat ion sit es . NM-S is  a prehis toric 
h ab itat ion s it e  with his toric ranch s truc tures . Eight of th e 
thirt een his toric sites are rock al inements . Site  NM- 1 is a 
h is toric dam .  S i t e  NM-2 is a his toric ranch . Sites NM- 1 4  and 
4-T UO-S-4 42 are h is toric dit ches . 4-T UO-S-4S 3 is a placer mining 
area . 

A Phase I I  (s igh t  s ignif icance ) survey was made by 
Billy J .  Peck and Dudley M. Varner for PG&E in June 1 9 7 7 .  Two of 
the Phase I s it es were cho sen for further inves tigat i ons because of 
the proximity of the propo sed t ransmis s ion l ine and th e surface 
d es cr ipt ion s .  Inve s t igations o f  th ese s it e s  in clud ed a reexaminat ion 
o f  surface content and mino r sub surface t es t ing c on sis t ing of aug er 
h o l es and smal l excavation uni ts . Th e two sites were found to 
c ontain s ignif icant sub sur fac e mater ial s wh i ch mu st be  protected.  

i .  S o c ioeconomi c Aspec t s  

( 1 )  Introduction 

Th e s o c ioeconomic se t t ing for the propo s ed t rans­
mis s ion l ine is given in the f o llowing paragraph s .  Th e area of 
consid eration is wi thin Calaveras , Stanislaus , and Tu olumne Count ies . 
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( 2 )  Demography 

Calaveras , Stani s l aus , and Tu olumne Counties o ccupy 
a to tal land area of 3 , 1 04 , 1 90 acre s ,  ( 1  2 5 6  2 2 1  ha) , o f  wh ich 
3 1 , 640  acre s  ( 1 2  805 ha) are wa ter-covered by lakes , res ervoi rs , 
and s treams . Of this acreag e ,  b as ed on th e 1 9 7 4  County Ag ricul tura l 
Commis s ion er ' s  Repo rts , 1 , 4 93 , 740 acres ( 6 04 495 ha) --or 4 8 . 6 
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percen t  of the available land area--were being farmed . The remaining 
1 , 5 7 8 , 809 acres ( 6 3 8  92 1 ha) --or 5 1 . 4  per c en t  of the avail ab l e  land 
ar ea--was avail ab l e  for commerc ial , municipal , and residen tia l ,  as  
well as rec rea tional us es . 

Al though the three c ounties are contiguous , they 
are no t homog ene ous . Ca laver as and Tuolumne are pr imarily rural 
c ounti es without sub stantial , c onc entrated po pul ation cente r s . 
With an averag e population density of  1 5 . 87  and 1 2 . 05 per sons per 
s quare mile ( 6 . 1 3  and 4 . 65 per sons per s quare km) , respec tivel y , 
and with only one inc orporated city in ea ch , it i s  ev ident that 
the maj o r  pro portion of  the se two count i e s '  inhab itan t s  reside in 
un inc orp orated areas . 

In c ontrast , Stan isl aus i s  a heavily populated 
county --average density per square mile is 1 43 . 2  per sons ( 5 5  
p er sons per squar e km) --with a nucleus of  i t s  inhab itants resi d ing 
in concentrated population c enter s , thus provid ing for a much wider 
and d iver sif ied economic as well as s o c ial base . 

Ab out 30  perc ent o f  Ca laver as and over 60  per c en t  
o f  Tu olumne C o untie s '  land ar eas are within th e Stanis laus Na ti onal 
Forest or Yo semite Na tional Park . 

Table 2 depi cts  popu lat ion d istribut i on s  for ea ch 
r espe c tive c ounty in 1 970 and 1 97 5 .  A qu ick g lanc e ind ica tes that 
a sub stant ial propor tion resides in unincorporated (rural) areas 
and that population growth in the thr ee-county reg ion is expec ted 
to inc rea se at an annual rate of around 2 -3 p er c en t . 

Calaver as , Stanislaus , and Tuol umne Coun tie s had a 
combined popul ation of  2 30 , 2 60 in 1 970 , wh ich was split 4 9 . 5  
p er c en t  t o  5 0 . 5 percen t  b e tween mal es and femal es . Th e  median age 
in each county wa s 3 8 . 5 ,  2 8 . 0 ,  and 3 4 . 3 ,  respec tivel y . Mino rit ies 
t o tal ed 6 , 882 or ab out 3 per c en t  of  the total population,  wi th th e 
most numerous b eing : Blac ks , American Ind ians , Fi l ipin o s ,  Ch in ese , 
and Japanese . 

The maj ority of  the inhab i tan ts are married and 
native b orn , wi th an educational achievement l evel equ ivalent to a 
hi gh s choo l  education.  Ab out 98 p er c en t  of the total population 
were organized within household s ,  wi th the r elative distr ibution 
o f  male to female family heads being 9 1  p er c en t  t o  9 per c en t .  The 
most prevalent languages spoken in the area we re Engl ish and 
Span ish , with over 85 p er c ent of the total population regard ing 
the se as the ir pr imary language . 

The d iffer enc es b etween the rural nonfarm and th e 
r ural farm populations were o f  some co nse quence . Al though the 
med ian age for the rural farm p opulation is higher , they ar e on 
the whole , b et ter educated than their rural nonfa rm peers . 
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TABLE 2 - POPULATION DISTRIBUTION (1970)  

19 70 19 7 5  

Calavera s Coun t�y. 

Ange ls Camp 1 , 710 2 , 4 00 
Unincorp o ra t e d  11 , 8 75 1 3 , 4 5 0  

TOTAL 1 3 , 5 85 15 , 8 00 

Stanislaus Cou n t y  -

Cere s 6 , 029 9 , 3 7 5  
Modes t o  61 , 712 7 9 , 5 0 0  
NeHm3n 2 , 505  2 , 5 70 
Oakd ale 6 , 5 9 4  7 , 2 0 0  
Patt erson 3 , 14 7  3 , 7 4 0  
Riverb ank 3 , 9 4 9  4 , 2 3 0  
Turlock 13 , 9 9 2  15 , 900 
Waterford 2 , 2 4 3  2 , 2 4 0  
Unincorp orated 9 4 , 335 88 , 845  

TOTAL 194 , 5 06 213 , 600 

Tuolumne County 

S onora 3 , 100 3 , 3 4 0  
Unincorp orated 19 , 069  2 2 , 36 0  

----

TOTAL 2 2 , 169 2 5 , 700 
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(3 ) E du cation 

The pub l ic school sys tem f o r  el ementary and high 
s chool which exist s in Calav era s ,  Stan isl aus , and Tu olumne Coun tie s 
o ffers a wid e  varie ty of  courses whi ch culmina te wi th the gradua tion 
of the stud en t  from a colleg e-prepar ato ry curriculum .  The ac tiv e  
pub l ic s chool enrollmen t f o r  the three-coun ty area as of  fall 1 97 5  
wa s 5 9 , 3 0 6 ,  with a staff t o tal of 3 , 2 09 based on 1 973 f igures . 

The private and paro chi al enr ollmen ts wi thin the 
three-coun ty area we re 4 , 86 7  s tud en t s  who att ended 3 2  private or 
parochia l schoo l s  in Stanislaus and Tu olumne C o unties ( sinc e  
Calaver as has n o  private or par ochial enr ollmen t) where 1 3 1  ful l­
time and 6 8  par t-time tea chers carried out the ir in struction . 

Ther e  ar e two communi ty coll ege s :  Mo desto Jun io r 
Coll ege in S t anisl aus County and Co lumbia Junior C o ll ege in Tuolumne 
County . Their enrol lments were 1 8 , 2 6 9  and 2 , 7 6 9 ,  respe c tively . 
B o th provid e a 2 -y ear curric ulum lead ing to the As s o c ia te of Ar ts 
or Assoc iate of  S c ience d eg ree s ,  as well as provid ing amp le 
oppor tun ity f or nonstudent citizens of th e community to enr ic h  and 
expand th eir educat ional hor izons . On ly one 4 -year pub l ic inst itu­
tion,  the S t an isl aus Campus of the California State Un iversity 
s ys tem , i s  within the thr ee-county area . Wi th an en rol lment of 
2 , 700,  thi s 4-year pub l ic institution provid es a curric ulum leading 
to either a Bachelor in Ar ts or S c ienc e  in the humanitie s and in the 
s c ienc es . 

( 4 )  Employment and Income 

Ca laver as ,  Stan i�!aus , and Tu olumne Counties are 
areas of pe r si stent unemploymen t .  During the peak of the 
r ec en t  reces sion , 1 9 75 , unempl oymen t rates in th ese three counties 
were almost twice the ab ove-averag e rate of  unemp loymen t that 
p er sisted in 1 970 .  The lab or for c e  and income of famil ie s are shown 
on tab les 3 and 4 ,  respectively . 

Calaveras , Stanisl aus , and Tuolumne Counties can be 
c onsi d er ed thr ee o f  Cali fornia ' s "middl e in come" co unt ies . The 
med ian inc omes of the se thr ee counties ranked 2 5 ,  30  and 3 4 ,  
r espec tively , among California' s 5 8  c oun tie s ,  b ased on a per sonal 
inc omI2

tax stati sti c s  compari son , by c ounty , f o r  the 1 97 3  inc ome 
year . 

1 1 
U . S .  Depar tment of  Lab o r ,  Emp l oyment and Tr ainin g  Adminis tration, 
"Ar ea Trend s in Emp loymen t  and Unemp l oyment : Oc tob er , November , 

1 2  
De cember , 1 97 5 "  pages 1 6-1 7 .  
St ate o f  Ca l i f o rn ia ,  "Calif orn ia S t at ist ical Ab str act-- 1 975 , n 

table D-4 , page 3 5 .  
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TABLE 3 - LABOR FORCE . 1 9 7 0  ( 1 6  Y EARS AND OVER )  

1 3/ Total Laber Fo r c e  -

1 3/ 
Civi l ian Lab o r  Fo r c e  --

Emp loyed 
Unemploy ed 

Unemp loyment r a te , perc ent 

14/ 
To tal Emp loyed , All Indu s tr ies --

Agri cu l ture,  f ores t ry and f i sheries 
Mining 
Cons truct i on 
Manufa c turing 
Transp o r t a t ion 
Communicat ions and public u t il i t i e s  
Who l esale and r e tail tra d e  
Financ e ,  insurance , and real es tate 
Services 

S 

Pub l ic admin i s t ra t ion 

Ca lavera s S t a n islaus 
Coun ty Cou nty 

4 , 7 3 7  

4 , 71 2  

4 , 2 7 8  
434  

9 . 2  

4 , 2 7 8  

302  
97  

4 8 1  
643 

22 
209 
7 7 6  
1 9 7  

1 , 225  
3 2 6  

7 2 , 259 

7 2 , 015 

6 5 , 232  
6 , 7 83 

9 . 4  

65 , 232 

7 , 099  
153 

4 , 07 3  
1 2 , 6 7 6  

2 , 05 7  
2 , 108 

1 4 , 2 18 
2 , 4 3 4  

1 7 , 030  
3 , 384 

Tuo l umn e 
Coun ty 

8 , 1 7 9  

8 , 1 7 2  

7 , 4 2 8  
7 4 4  

9 . 1  

7 , 4 2 8  

4 0 5  
8 1  

9 /\ 5  
9 21 
1 8 7  
3 9 6  

1 , 5 7 0  
400 

1 , 9 5 3  
5 7 0  

11/ S t a t e  o f  California , Depa r tmen t o f  Human Resou r c e s  Deve lopmen t ,  
Emp loyment Da ta and Research Div i s ion , "Calif o r n i a  Manpmver 
Ind ica tors From the 1970 Census : Summary of Hanpm-ler I nd ica tors , "  
July 19 7 2 ,  Tabl e  6 ,  page 8--for each o f  the three count ies . 

14/ Ihii. , Tab le 10 , page 1 2 . 
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TABLE 4 - INCOME OF FAHIL I E S , 1 9 6 9  

Type o f  Income o f  Fam i l i e s  

To tal fami l i e s  
Mean f amily . 1 6/ lncome -

(Total pos i t i on s  f i 1 1ed) 
Mean earnings 

12/ 

With s o c ia l  s ec u r i t y  i n come 
Mean s o c i a l  s e cu r i t y  income 

\-lith pub l ic a s s i s t an c e  income 
Mean pub l ic a s s i s t a n c e  i nc ome 

With o ther inc ome 
Mean o ther income 

Total Famil i e s  B e low P over ty 1 7 /  Level -

T o tal fami l i e s  
P ercent o f  a l l  fami l i e s  

Mean incom e , a ll sources 

Calaveras S t an is l a u s  
�un ty._ �un ty_ 

3 , 7 5 8  5 0 , 709 
$ 9 , 81 3  $ 10 , 085 

3 , 651  5 1 , 6 2 7  
$ 8", 5 7 3  $ 8 , 7 4 6  

1 , 0 6 7  10 , 3 8 4  
$ 1 , 7 0 7  $ 1 , 60!! 

2 4 9  6 , 301 
$ 1 , 2 2 8  $ 1 , 5 2 3  

1 , 6 3 6  16 , 4 6 1  
$ 2 , 10 8  $ 2 , 04 1  

351 6 , 002 
9 . 3  11 . 8  

$ 1 , 5 9 7  $ 2 , 100 

Tuo lumne 
County 

5 , 9 6 7  
$ 9 , 9 7 0  

5 , 8 84  
$ 8 , 6 4 2  

1 , 4 2 4 
$ 1 , 7 2 7  

413 
$ 1 , 2 7 6  

1 , 9 9 5  
$ 2 , 8 3 3  

5 5 9  
9 . 4  

$ 1 , 6 9 4  

12/ S ta te o f  Ca l i f orni a , Depar tm en t  o f  Human R e s o u r c e s  Dev e l opmen t ,  
Emp loymen t D a t a  and Research D iv i s ion , " C a l i f o rnia Hanpower 
Indicators From the 1 9 7 0  Censu s :  Summa ry o f  Manpower I n d i c a t ors , 1 I 
July 1 9 7 2 ,  Tab l e  1 2 ,  page l4--for each o f  the three c o u n t ie s . 

1!l../ �b id . ,  Tab l e  1 1 ,  page 13 . 

11./ lb i d . , Tab l e  13 , page 1 5 . 
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Environmen t 

The following empl oyment and inc ome pro files were 
c onst ruc ted for the thr ee c ount ies , b ased on 1 970 u . s .  Bur eau of 
Census data . 

( 5 )  E conomic Base 

Al though Calav era s ,  Stan isl aus , and Tuolumne 
Countie s are often t imes classified as b e ing rur al , they der ive a 
s ignif icant propor tion of  the ir r ev enues from indust r ie s  o ther 
than ag ric ul ture . In S t anislaus , a very prolific agricul tural 
c oun ty , over 8 1  perc ent of the work f o rc e  is conc entrated in 
servic e ,  support , and manuf acturing industrie s .  Ca laver as and 
Tuol umne , in th e hear t o f  the Mo ther Lode country , have a signif i­
cant t ourist and recreati on industry . Mi sc ell aneous servi ces 
whi ch are available includ e  the usual : 

j .  Noise 

We lfare and Public  As si stance 
Ci ty and Coun ty (Gene ral ) 
Law Enforcemen t 
Medical 
So c ial and Re ligio us 
Re creation 
Transpor tat ion 
Ma ss Me dia 
Hous ing 
Family Li fe 

No ise l evels in the c o rri dor l oc ati ons c an be largely 
a t t r ib uted to the foll owing sources : 

Mo to r vehic l e  and road construc t ion , Sierra Ra il road , 
p owerb o ats on Tull och Lake , New Me lones Dam const ruc tion , agricul­
tural activitie s ,  mining , natural backg ro und sounds , air c raft , 
hunting , and pag ing sys t ems . No ise l ev els we re measured in the 
s t udy area on July 2 6  and 2 7 , 1 97 6 .  Dayt ime level s ranged from 3 1  
t o  6 2  dBA, and nightt ime level s were 2 6  t o  5 6  dBA. Trac tor s and 
motor v ehicl es ranged from 5 0  to 8 0  dBA a t  1 00 f eet ( 3 0  m) when 
they passe d . 

2 .  Probable Future Environment Without the Project  

Without the transmiss i on l ine , the environment o f  the 
c o rr id or would remain r elatively the same as  i t s  pres ent us e bec aus e 
o f  soil , topog raphic , and acc ess restric ti ons . No plans for maj or 
c hang es in land use are known to the wr iters at th is  t ime . 

Th e  slow changes in l and use patterns now o c c urr ing in th e 
a rea can be expe cted to continue . Re creat ion d evelopmen t o f  the 
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Blac k  Cr eek arm of Tulloch Lake is j ust get t ing started and can b e  
expec ted to expand consider ably during the next few year s .  Likewi se , 
the demand for rural homesi tes i s  al so consi d erable , and this us e 
wtll be c ontinuous ly expanding throughout the area . 

Agricul tur e and it s suppor ting indus t r ie s  c ontinue to b e  a 
sub stant ial revenue producer in S t an islaus C o unty . Calaver as and 
Tuol umne , with a less d iverse b ase than S t anislaus , is expec ted to 
c ontinue to exper ien c e  prob l ems in find ing j ob s  for it s people , 
and may experienc e some po pul ation outmigrat ion , e specially among 
the yo ung . The pro spec t s  for these two c o unt ies to at tract new 
ind us t r ie s  and capital investmen t s  are unfavorab le at thi s  t ime . 
A g eneral l ack of  c oncen trated population c enters d oes no t all ow 
u t i l i zation o f  ec onomies of s cale for manufac tur ing and se rvice 
indus tries o r  pr ovide a poten t ially lucrativ e  market ing ar ea . 
Curr ently b oth Calaver as and Tuolumne Counties are taking advan tag e 
o f  their sub stantial recrea tional fac ilitie s and hi storic al folklore 
in promot ing a luc rative tour ist industry . 
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C .  ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION 

1 .  Indroduct ion 

Th is s ec tion discusse s the impacts the propo sed l ine is 
exp ec ted to have during construct ion and after operat ions have 
b �� .  

Sh ort-term and long- term impacts ar e consi der ed .  Shor t-t erm 
impact s o c cur mainly during const ruc tion while l ong-t erm eff ec t s  
o cc ur during operat ion and main tenanc e .  

Impac t s  f o r  various lands c ape zone s are describ ed in 
thi s sec tion . Th e  tr ansmiss ion l ine traver se s  var ious landsc ape 
t yp e s . The vi sua l  eff ec t s  o f  the propo sed proj ect are ex amined in 
tab le 5 .  

2 .  Cons truct ion Related Impac t s  

a .  Phys ical Sys tems 

Sh or t-term minor d isturb ances o f  ai r ,  wa ter , and 
l an d  systems wi ll occur during the l2-month c on struc t ion period of 
the elect ric al transmiss i on l in e .  Th ey inc lude the foll owing : 

(1)  Vi sua l  impacts assoc iated with equipmen t and 
activity during cl ear ing and cons truc tion will be temp or ary and 
l oc al . Vi sua l impacts  are expec ted to be  minimal sinc e mos t  o f  the 
l ine wo ul d be in rel atively remote area s and const ruc tion ac tiv ities 
are o f  sho r t  duration in any one locat ion . Impacts  on various 
l andscape zones are shown on tab l e  5 .  

( 2 )  Highway 1 0 8 / 12 0  and zoned ro ut e s  o f  travel wil l 
b e  c ro sse d at o r  near right angle s .  Long tang en t s  o f  the powerlin e  
sho uld no t b e  visib l e  from these areas . Cons tru c tion on ridge to ps 
where the struc tures wo ul d be skyl ined will be av oid ed where po ssible ; 
howeve r ,  skyl ining will oc cur at Tabl e Moun tain and Green Sp ring 
Run . The impact at Tabl e Mo un tain is reduced by it s remote loca tion 
as shown on plate 1 8 . 

( 3 )  There wil l  b e  smal l amoun ts o f  carbon monoxide an d 
n it rog en oxides emitted from construc t ion v ehic l e s  in ar eas now 
r el atively free from vehicular traffic . An est imated 51 mo tor ize d 
c onstruc tion vehic l es and equipmen t shown on App endix B wil l  be 
d isper sed along the l ine dur ing var io us pha ses o f  const ruc tion ; 
th ere for e ,  the exhaust fumes will no t be c onc en tra ted in one area . 

( 4 )  Th er e wi ll be a local temp orary ef fec t on air 
qua l it y  f rom part iculate ma tter relea sed when burn ing of slash from 
cl ear ing is pe rmitted . In the extreme c as e ,  b urning woul d  l ikely 
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Table 5 Visual Effects of the Proposed Project 

Lsndscape 
Zone 

(line in zone) 

irrigated 
pastures 

( 1 . 3  mL , 2 . 1  km) 

w 
� 

dry grazing 
lands 

(4.0 mL . 6 . 4  km) 

httmmocky 
grasslands 

(6 . 3  mL , 1 0 . 1  km) 

Visual 
Quality 
Rating 

(See Text) 

low 

low 

above 
average 

Zone With 
Transmission Line 

� 

!COURTESY P.G.&EJ 

Visibility 
(exposure and viewers) 

Line will be prominent in non­
parallel section because it wil 
be the maj or vertical element i: 
this flat panoramic landscape. 
A few ranch house residents nea 
the Warnerville Substation woul, 
be Visually affected. Distant, 
1-mile views of line will be 
pvssible from Highway 108/120. 

The transmission line in this 
flat, relatively undeveloped 
landscape will be highly 
visible. However, few viewers 
will be affected, with no major 
roads or residences involved. 

The proposed line will be vis­
ible in this spacious undis­
turbed landscape. Scenic diver­
sity in this zone is created by 
isolated conical hill forms. 
grey-black rock fences and 
jagged lichen covered rocks . 
There are few screening possi­
bilities and a lack of existing 
transmission lines. 

Degree of Visual 
Impact/Preferred Route 

A transmission line here would 
have low visual impact because 
the line parallels an existing 
line and thus does not create 
a new vertical element. 

Lack of variety in this land­
scape and few viewers will 
make the �isual impact in this 
zone low. 

The introduction of a nev line 
in this spacious and diverse 
landscape will change existing 
visual relationships signifi­
cantly. Visual impact for 
viewers will depend on the 
value they put on this landscape 
type. 



'.;ont inued 

Landscape 
Zone 

(line in zone) 

riparian 
woodland 

(0 mi . ,  0 km) 

\..oJ 
00 

rolling oak 
woodland 

(8 . 9  mi . ,  14 . 3  km) 

dry scrub oak/ 
digger pine 
slopes 

(2 . 1  mi . , 3 . 4  km) 

Visual 
Quality 
Rating 

high 

average 

high 

Zone Wi th 
Transmis sion Line 

(COURTESY P.G.&E.) 

Visibility 
(exposure and viewers)  

Degree of Visual 
Impact /Prefe rred Route 

Because of its re la t ively small I Preferred route does not 
enclosed scale and scenic traverse this zone . 
natu re , a transmission line 
would be highly visib le to 
viewers in this z one . This 
riparian p lain includes exi s t-
ing farms , a his torical town 
site , proposed conservational 
and recreat ion areas ; all of 
which will attract more viewers 
in the future . 

Vis ibility of the line wil l  
depend on si ting in this land­
scape zone . Topography and 
vege tation vary affording some 
potential screening . A maj or 
part of Highway 108/ 120 runs 
through this zone . 

Minimal line vis ibility is pos­
s ible in many areas because of 
great divers i ty in topographic 
and vege tative backdrop . More 
visitors wil l  vis i t  this land­
scape wi th the comp le tion o f  
Melones D am  and cont inued 
recreational use of Tullock 
Lake . 

A low visual impact can be 
ac comp l ished in this are a 
wi th sens i t ive towe r s i t ing 
and cons t ruction prac tices 
be cause views can be b locked 
by vege tation and linear qual­
ity of line can be broken . 

Similar to oak-woodland but 
in few open areas whe re 
Tab le Mountain is visible 
impac t  of line would be 
signi ficant . Location in 
screened areas can minimize 
impact in thi s zone . 



Table 5 Continued 

Landscape 
Zone 

( l ine in zone) 

Table Mountain 
format ion 

(0 . 4  mi . ,  0 . 6  km) 

(To t a l 23 . 0  mi . ,  
37 . 0  km) 

W 
\0 

New Melones 
Swit chyard Area 

Visual 
Quality 
Rating 

high 

h igh 

Zone With 
Transmission Line 

(COURTESY P.G.&E.) 

Visib ility 
( exposure and viewers) 

A span up the unique Table 
Mountain format ion from the 
digger pine zone could be 
highly visible depending on 
where i t  is sited . At times 
the mesa runs near the high­
way becoming a visual featur e .  

The vis i tors to the pub lic 
over look will see the panor 

Degree of Visual 
Impact/Preferred Route 

Because the Table Mountain 
formation is a dis tinctive 
landscape feature , there is 
a high po tential for visual 
impac t .  The preferre d trans­
mis sion route  crosses this 
mesa onc e .  Th is crossing is  
a t  a vis ually isolated 
locat ion out of view f rom 
travelled roads or developed 
areas . 

Tower , pole and insulator 
coloring , b ackground and 
vegetat i.on reduce the impact . 
Special conductors will reduce 
their vis ib ility . 



Impacts  

a ff e c t  local air qua l ity for ab out 30 days through the I-year 
c onst ruc tion pe r iod . Chipping wil l be one method of s l ash disposal . 
Some b rush may be piled for wild life hab it a ts . Open burning will b e  
s ub j ec t  to air pollut ion regulations . A chipping machine will cause 
noise intrus ions in rel atively qui et areas . 

( 5 )  Water qua l it y  could be adv ers e ly affec ted if 
const ruc tion wa ste s such as oil , c oncre te ,  and sanit ary wa stes wer e  
acc idently int roduced into sur fac e wa ters . Th is spillag e  could al so 
po ssibly affec t g round water through per col ati on . Th e magni tud e o f  
the impac t wo uld be  d ependen t  o n  the nat ure of  the accid ent and the 
numb er and locat ion of oc currenc es . Al l local , State , and Federal 
l aws and regulations regard ing di spo sal of wa ste s ,  wi ll be foll owed 
during const ruc tio n .  An emerg ency conting ency p l an f o r  act ions t o  
b e  taken in c a s e  o f  an acc idental spill age will b e  pr epa red . The 
Bureau , the State Wa ter Pollution Control Boar d ,  and Federal Envir on­
men tal Protec tion Ag ency ( E PA )  wil l be  noti fied if spillag e  occurs 
wh ich has the potent ial to pollu t e  st ream or g round wa ter . 

( 6 )  When construc tion vehi cl es cross unb ridged streams , 
there will b e  some temporary local ized turb id ity introduced into th e 
wa ter flow .  Ac cess roads ac ros s  unb ridged st reams wi ll be  eliminated 
i f  possib l e .  It is antic ipated tha t five culvert s  wil l  b e  util ize d 
for st ream cro ssings dur ing const ruc tio n .  No l ive str eams will be  
crossed by ac c es s  roads . 

( 7 )  Raw or exposed soils in the footh ill area s which 
are exposed to const ruc tion ac tiv ity wil l  b e  sub j ec t  to erosion . 
Th e to pso il along with much o f  the organic mate ria l  on the steep 
s lopes could be lost from disturbed areas . Typi c al steep slop e s  ar e 
l oc ated above the swi t chyard , Tabl e  Mo un tain , and Gr een Sp rings 
Run as shown on plate 18A .  

Foothill terrain subj ec t  to ero sion would be at 
s truc ture sites and wher e new acc ess roads ar e const ruc ted . Some 
erosion could oc cur and turb id ity could be introd uced into nea rby 
s t reams drain ing the area . With appli cat ion of no rma l ero sion 
c on tro l me asures , thi s  turb id ity will no t be sev ere , and aqua tic 
e c o sys tems downst ream should not be adver sely aff ec ted . 

Borrow areas for agg reg ate and backf ill ar e no t 
antic ipa ted sin c e  commer c ia l  aggregat e sourc es wi ll be us ed and 
exc ava ted materia l  will be  ad equa te fo r us e as b ackfill ar ound 
s t ruc ture found ati ons . 

( 8 ) Wher e traff ic oc curs , there will b e  some so il 
comp ac tion .  If the same route is used repeated ly , the compac tion 
wil l caus e the soil to l ose its ab ility to  ho ld water and main tain 
v eg e ta tion .  Th is impac t wi ll b e  confined t o  th e ar ea used by 
v ehic ular traff ic , includ ing heavy construc t ion equipmen t .  Ab out 5 
a cres ( 2  h a )  of  land will b e  impac ted . 
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Impac t s  

( 9 )  Access ro ads  will b e  mutually des ignated by 
a greement b etwe en PG&E and the resp ec t ive l and own ers . Ab out 1 2  
mil es ( 1 9 . 3  km) of  new ac cess road s which inc lud e about 30  acre s  ( 12 
ha)  of  land will b e  ne eded . These roads wi ll be stab il ized and 
mainta ined to acc ept able stand ard s to preven t damage to bo th th e 
r oad and adj ac ent areas . The ro ads wi ll be c l o sed to the pub l ic . 
No roads would be us ed during powerline construct ion where exce ssive 
d amage to the area woul d occur . A helicop ter may be us ed at th e 
S t an isl aus River Cross ing . 

( 10 )  Th ere will be  dus t  raised dur ing dry perio ds  by 
t r aff ic , c onstruct ion ac t ivity and by perio d ic blasting . This dus t  
will have a sho rt-term and very local ize d eff ect o n  air qua l it y  and 
wi ll coat veg etati on in the immed iat e  vi c in ity of the a c t ivity . 

expec ted . 
( 11 )  N o  maj or in ter fer enc e wi th agricul tural work i s  

( 1 2 )  Over thr ee-fourths of  the prop o se d  al inemen t is on 
open rang el and . No prime ag ricul ture land is crossed . Ab out 2 85 
ac res ( 11 5 . 4  ha) of  right-of-way are need ed for the 23-mile ( 3 7  km) 
l ine of  which 3 acres ( 1 . 2  ha) are for tower location s . The impact 
on g razing due to d i sturb ances during co nst ruc tion wil l  b e  very 
l imited . 

( 1 3 )  N o  rel ocations of  living ac c ommod ati ons , historic al 
l andmarks , or o f  build ing s with red eeming soc ial value s are ne c es sary . 
The only hi sto ric l oc ation near the l ine is the Willms Ranch s i t e  
whi ch i s  ov er a mil e  ( 1 . 6 km) away . 

( 14 )  Ma terials requi red for the l in e  wil l  b e  haul ed ov er 
exi sting roads wh ich may caus e some tra ffi c c onges tio n.  

noise . 
( 15 )  Bl as ting may b e  required which will cause sh ort-term 

( 1 6 )  Archeol ogical resourc es al ong the selected trans­
mis s io n  al inemen t are no t expec ted to be impac ted by the const ruc tion 
or operat ion of  the l ine . The repor t on the archel ogical survey 
( Phase I )  indicated several sites are so lo c at ed tha t they hav e  the 
p o t ential to b e  adver sely aff ected by th e propo sed al in emen t .  
However , the inves t ig ating arc heo l og ist c oncluded that i f  spec ial 
c onst ruc tion metho ds ar e us ed any adver se effect on the sites would 
be avo ided . 

PG &E has c onferred with the staff of  the California 
State Hi sto ric Prese rvation Offic er on a course o f  ac tion designed 
to pro tec t the archeologic al and hi stor ic resources that might b e  
subj e c t  t o  impac t b y  the const ruc tion o r  operation o f  the proposed 
transmiss ion l ine . The Federal Energy Regulato ry Commiss ion will 
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a c t  a s  the Federal agency off i c ial and the "Proc edures f o r  the 
Pro te c ti on of Historic and Cul tural Properties" ( 3 6  C FR BOO ) wil l  
b e  followed . 

( 1 7 )  The propos ed l ine would hav e l it t l e  o r  no eff e c t  
a s  a b arrier to d eer mi gra tion ac t ivitie s .  Th e  l ine ' s  right-o f-way 
will not b e  fenced , and theref ore , the l ines presen c e  wi ll no t b e  a 
probl em to d ee r  or o ther maj or mammal s .  

( l B ) I t  should b e  recog nized th at the usua l ann ual 
spring and fall migra tion f l igh t s  of smal l b ir d s  an d mov ements o f  
t he l arger rap t or s  a r e  common t o  all areas and tha t the tr ansmiss ion 
l ine woul d pose a very l imit ed int er f erence . Any pr edominant fl igh t  
route s of  t h e  maj or migratory wa terfowl sp ecies ( ducks , g ee se ,  
p e l ic ans , e tc . )  o f  th e Pacific Flyway b ord er on the more we sterly 
p o sit ions of  thi s transmission l ine al inemen t ov er the valley 
grass lands where the l ine would parallel the ex ist ing steel tower 
l in e s . 

b .  Biological Sys t ems 

Sh or t- term disturbances of the b iological syst ems 
will b e  minimal . Some tr ee and brush cl ear ing will be  needed in 
Tuol umne County . This woul d be mostly oak wh ich will be st ake d for 
wildl ife refuges , cut for firewo od or disposed of depending on th e 
a greement with the landowner . 

( 1) Impac t s  on Vegetat ion 

Some vegetation cl earing is nece ssary for the 
const ruc tion of t owers , access roads , c onduc tor stringing , c onduc tor 
c l earanc e ,  and assembly ar eas . The ef fec t of v ege tat ive c l earing 
f or a transmission l ine can b e  appraised in part o f  vegetative-typ e  
d en s it y ,  produc tiv ity and rec overy ra te . Gener ally , th e growth 
hab it o f  a plan t  ( i . e . ,  g rass , sh rub , tr ee ) will determine the 
necessity of cl earing as well as th e plant ' s  ab ility to re col oni ze 
an area after it ha s b een c leare d .  Tabl e  6 d isplays th is in format ion . 

Annua l Gra s s  

Perennial Gra s s  

Chaparral 

Trees 

Total  

TABLE 6 - VEGETAT ION CLEARING 

Approximat e  
acre s 

1 
. 4  ha) 
1 

. 4  ha) 
2 

• B ha) 
7 

( 2 . B ha) 
1 1  

( 4 . 5  ha) 
42 

Re lative 
ne cess ity 
to c l ear 

Very l ow 

Very l ow 

Low t o  modera te 

Modera te t o  h igh 

Propaga t i on 
rate to  as sume 
or igina l dominance 

1 year 

Ext inc t ion 

4 to 6 years 

20 to 50 y ears 
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( 2 )  Impacts on Wildlife 

The impacts on wildl ife should be temporary . 
Animals should re turn to thei r hab itat when const ruc t ion is completed . 
Ab out a 1 0-acre ( 4 . 1  ha ) reduc tion in hab i tat will oc cur due t o  
c l ear ing . 

c .  Socioeconomic Sys tems 

( 1 )  Introduct ion 

Cons truction of th e t ransmis s i on l ine wi ll re quire 
a maximum of 5 0  skil led , t echni cal , and unski l le d  people who wil l  b e  
emp loyed during the l2-month construct ion perio d .  PG &E c onstruc tion 
c rews wi ll commute t o  th e area or lo cate t emp orarily . Th eir families 
a re not expected to relocate . 

The additional public  servic es re quired for thes e  
p eople should be neg l ig ible i f  the emp loyees commute from towns ne ar 
the const ruc tion area , such as Oakdale , James t own , and S onora . 
Addit ional police and fire pro tec t ion , med ical and denta l car e ,  and 
u t ilitie s , sani tary , educati on ,  and commuic ati on se rvices sh oul d  be 
minimal . 

On the o ther hand , the lo cal economic activity 
can be st imuta ted by the additional emp loyment for th e l ine , and 
s ervic es re quired to accommodate in cre ase d pur cha se power of lo cal 
and trans ient employees for groceries , motel s ,  trail er parks , aut o 
maintenance ,  etc . In add ition , the local tax base would in crease by 
the add ition of the l ine . Such activitiy should incr eas e the 
qua l it y  o f  l ife for l coal re s ident s in a very small measure . 

Landowners will be comp ensated fo r the right-o f-way 
e as ement in proport ion t o  i t s  app rai sed value . Property value s  now 
r ange from $ 3 00 to $ 1 5 00 / acre . The right-of-way compensat ion is a 
p orti on o f  that amount . 

Mining , manufac turing , and shipp ing of th e needed 
mater ial s and equipment will have a smal l st imulus to th e nat ional 
e conomy . 

The electrical power delivered by th e facilities 
will reduce dependence on f o ss i l  fue l s  and add to th e e conomic 
well-b eing of the Bureau of Re clamat ion cus t omers and the nation.  

( 2 )  D emography 

Sinc e 1 9 7 0 ,  this area has gr own 1 0 . 81 percent , 
g r owing from a p opulation o f  2 3 0 , 2 60 t o  255 , 1 5 0 .  Al th ough more 
re cent f ig ures are no t available , when c ompar ed to ea rlier data the 
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1 9 7 0  c ensus data ind ic ate tha t Calaveras and Stan islaus and to a 
l esser ex ten t ,  Tuolumne Counties were l os ing a significant proportion 
of the ir popul ations in th e 2 0-2 4 age range .  Bo th Ca lav eras and 
Tuolumne c oun ti e s  have a hi gher than averag e  propor tion of senior 
c i tizens . 

Th e  ar ea i s  expec ted to co ntinue to grow b etween 
1 0-18 p erc ent every 5 year s ,  wi th th e popul ation in th e two 
mounta inous c oun ties ( Calav eras and Tuolumne ) c ontinuing to have a 
l arge per c en t  o f  senior c it izens . Ca lav eras and Tuolumne Coun tie s 
may provid e an att rac tiv e area for urb an dwell er s  t o  reloc ate . 
Stan isl aus c ounty will continue to conc entr ate the maj or pro por tion 
of i t s  popul ation inurb an areas as indiv iduals leave th e rur al ar eas 
f or the c i tie s .  

Th e  presen c e  o f  ab out 5 0  workers over a l2�onth 
p er iod will have a very minor imp ac t .  Th eir impact o n  th e rural 
s e t t ing for l ine const ruc tion will b e  sho r t- t erm and is no t exp ec ted 
t o  hav e a si gni f ic ant impac t .  

( 3 )  Education 

The c onstruct ion of the tr ansmiss ion l ine will 
no t create any probl ems as far as di spl ac ement and rel oc ati on o f  
pup il s .  N o r  should ther e  b e  any physic al prob lems regar d ing the 
al teration o f  ex ist ing s chool distr i c t  b oundar ie s ,  or the d issolution 
and creat ion of new schoo l distr icts . 

No inf lux of the workers and the ir famil ie s i s  
exp ected . Th ere sho ul d  be no signif icant eff ect  on th e schoo l 
sys tems . Th er e  is presently no evidence  o f  ov erc rowd ing . Fall 19 73  
f igures show pup il-tea che r ratio s for the 3-coun ty area b eing a 
c omfor tab le 1 8 . 66 ,  whi ch i s  we ll below th e State o f  California 
s tandard 2 5 . 00 pup ils per teacher . 

Sinc e there are no d i spl acemen t reloc ation prob l ems , 
there seems to b e  no eviden c e  o f  a negative or a b enef icial side 
e f f ec t  to thi s  se c to r .  

( 4 )  Employment and Income 

Th e  proj ec t ,  b ased on Ap ril 19 75 f igures , wil l  cost 
approximately 4 . 3 mill ion dol lar s and emp l oy up t o  50 s ki lled and 
un ski lled worker s .  Th e  const ruc tion op era tion will have a techni cal 
c or e  of workers who will move to work on the proj ec t , b ut no permanent 
j ob s  are antic ipated for the local inhab i tan t s . A net economi c 
b enefi t  t o  the regional economy will b e  th e demand for goods and 
s ervic es by the c onst ruc tion-rel ated worker s .  It doe s no t app ear 
l ikely tha t businessmen will make any sub st ant ial capita l inv estments 
nec ess ary f o r  any s o r t  o f  an economic recov ery since th e proj e c t  in 
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i t s elf wi ll no t create a large enough d emand . The total payroll 
should b e  nearly one-half million dollars ov er th e I-yea r con s truct ion 
p er iod . 

(5 ) Economic Bas e 

The impact o f  the l ine upon thi s 3-county area wi ll 
a ff e ct the local economies only sl ightly . Th e immed iat e potential 
b enef its derived from the fac ilities are two fo ld : 1 )  increases in 
the tax b as e ,  and 2 )  the pres ence of the worker s  sho uld provide a 
smal l economic st imulu s to a depres sed economic sys tem. Howev er , 
the magnitude of this b enef it will be smal l and wi ll no t b e  of su ch 
intens ity t o  neces sitate the expansion of exis t ing service and 
s uppor t industries . 

( 6 )  Mi s c ellaneous S ervices 

The impacts on miscellaneous serv ices are given in 
t able  7 .  

Mate ria l s  for the line , except concre t e ,  will be 
deliv ered from PG&E supp l ie s  outside th e area by th eir transportat ion 
f ac ilitie s . 

Since no families are exp e c te d  to relocate , only 
sho r t  periods of motel or t railer park use ar e ant icipat ed . Workers 
will commute t o  th eir homes on weekends .  

3 .  Operat ion and Maint enance Related Impact s  

Op eration and maintenanc e rel ated imp ac ts ar e long-term 
impac ts .  Impacts on various sys tems are d iscussed in the f ol lowing 
p aragraph s . 

a .  Phys ical Sys tems 

( 1 )  Port ion s of the const ruc tion roa ds wi ll be us ed 
f o r  opera tion and maintenance whi ch will make th ese roads a pe rmanent 
part of th e l ands cap e  for at leas t the 5 0-yea r life exp e c tancy of 
the l ine . Ex ist ing operat ion and maint enance road s wil l b e  us ed when 
p os s ib le .  Ab out 12 miles ( 19 . 3  km ) o f  new roads wi ll be re qui red . 

( 2 )  S ome soil ero si on may o cc ur at st ruc ture sites on 
the comp l et ed tran smission l ine and th e ass ociated maintenan ce 
roads . If c on t inuing erosion oc cur s ,  wa t er qual ity would be adver sely 
a f f ec ted near the proj e c t  by th e int roduc tion of some turbidit y  int o 
s t reams . No l iv e  str eams will b e  cr o ss ed by access  roa d s .  Ero si on 
c ould al so cause d et eri ora tion o f  th e soil ho rizons , eventually 
making reestablishment of veg etation in th e area d if f icult . Dust 
raised from maintenanc e vehicles usin g  the ac cess  roads in dry 
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TABLE 7 - IMPACTS O F  MIS CELLANEOUS SERVICES 

S ervice 

(i)  Welfare and Public 
Ass is tance 

( i i )  C ity and County 
(General) 

(iii) Law Enforcement 

( iv)  Med ical 

(v) S o c ial and Religious 

(vi ) Recreat ion 

(vii)  Transportat ion 

(viii)  Mas s  Media 

( ix) Housing 

(x) Family Life 

S ignif i cant 
Impac t  Yes No 

S ome additional 
work 

Right-of-way 
recording 

No new per sonne l  
expected 

Ample facilities already 
available 

Facilit ies should 
be adequate 

Minor crowding 
may o ccur 

Minor traffic 
increase 

Little 

Requirement for about 
50 temp . worker s  

No home relocations 
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s eason could al so c ause a temporary lo cal ized d ec rease  in air 
qua l it y .  Dust wil l  be v ery minor as inspec tion of the l ine by 
g round patrol is not a frequent oc currence . 

( 3 )  I f  emergency maintenan c e  i s  ne eded dur ing bad 
weathe r c onditions , he avy equipment c ould cause extens ive ro ad an d 
v eg eta t iv e  damage d epend ing on the natur e and l oc ati on of the l ine 
troub l e .  

( 4 )  E l ec trical eff e c t s  wi ll be presen t in the vicinity 
of all energi zed electric l ines ; the magn itude of the effe c t  wi ll 
d epend on the physic al d istan c e  to the l ine , th e l ine voltage , 
c onduc tor d iamet er , c onduc tor height s ,  ph ase configurat ion , spa c in g ,  
e t c . Th e  el ec t r ic al eff ects  are the resul t  o f :  

(a) Par tial ion iza tion of air known as c orona . 
As s o c iated with c or ona is radio recept ion qua l it y ,  te l ev ision 
r ec ept ion qual it y ,  aud ib l e  no ise qua l it y ,  and air quality . 

(b )  E l ec tro sta t ic and elec tromag netic induct ion 
re lativ e  to annoy ing nonhaz ard ous induced currents and voltages on 
conduc tive obj ects  exposed to the field . 

When air is stress ed by an electr ic field call ed a 
grad ient (vol t s  per unit l ength ) in exc ess o f  a certa in c r itical 
value , the air is pa r ti ally ion ized and cor ona occurs . 

In the c as e  of overhead tr ansmiss ion l ines , the 
maximum field g radient is at the surface of th e c onduc tor and is a 
f un c ti on o f  th e operating volta g e ,  th e radius of the conduc tor s ,  the 
spacing and position o f  the ph ase conduc tor s ,  and the height of th e 
conductors above g round . Fo r co rona to occur , the maximum surfa c e  
g radient o f  th e conductor must exc eed the b reakdown gradient o f  air 
suf f ic ien t ly to provide the energy nec ess ary for breakd own . Th e  
b reakd own g radient for air i s  a func t ion o f  air density an d is , 
there for e ,  affec ted by temper atur e ,  pr ess ure and altitud e .  In 
practi c e ,  transmiss ion l ines are designed to have max imum smoo th 
surfa c e  c onduc tor g radients o f  0 . 6  t o  0 . 8  o f  the theoretic al value 
o f  cr it i c al surfac e gradient r equir ed to start corona . Howev er , 
with discontinuit ies s uch as dust , insec t s ,  sn owf lake s ,  and raindrops , 
the sur fa c e  grad ient no longer is nece ssa rily l es s  than th e critic al 
sur fac e gradient . At these points , c or ona d is charge may b eg in .  

Th e  effec ts o f  transmiss ion l ine corona, c al l ed 
radio interf erence (RI) , are primar ily in the AM standard broad­
casting band ( 5 3 5 to 1605  kHz ) . Th e  ef fec ts fall off r api dly wi th 
increasing frequency ; therefore , FM and TV r ec ept ion ar e l argely 
unaff ected . Th e  radio interf erence atenua tes qui t e  r apidly in th e 
l at eral direc t io n  and ,  the ref ore , i s  l imited to short d ist anc es from 
the l ine . Th e  ac c ep tab l e  r ad io no ise lev el i s  dependen t  up on si gnal 

47 



Impac t s  

s tr ength , amb ient no ise levels and the characte ris t i c s  o f  the radio 
rec eiv er . Th e  si gnal st rengths vary consid erab ly d epend ing on 
location and atmospher ic cond it ion s . Th e  chara c teris t ic s  o f  al l 
rad io rec eiv ers are not equivalen t .  Oc c as ionally , in ter fer enc e may 
b e  experienc ed on some receiver s when tuned to a very d istant 
s ta t ion and the rec eiver is near the l ine . 

As a pr ac tical ma tter , PG&E ' s  experienc e with 
hund reds of mile s  of exi sting 2 30-kV tran smi ssion l ines ind ic ates 
tha t  the const ruc tion and operation of the propose d  2 3 0-kV l ine wi ll 
not advers ely af fect  any o f  the exis t ing rad io , television,  telephone , 
mic rowave or o ther c ommunicat ion c ir cui t s . 

Sp ec ial consid era tion wa s g iv en to the Sierra 
Cons ervation Center rad io and tel evi sion system. ( Se e  Append ix J ) . 

Aud ibl e  no ise a ss o c iated with the operation o f  a 
23 0-k V  tran smi ssion l ine is most ly a foul weather phenomenon .  
Aud ib l e  no ise level und er fair wea the r condi tions i s  gener ally 
und ete c table to negligib l e .  During rain or heavy f og cond it ion s ,  a 
l ow-l evel crackl ing or buzzing sound may b e  produc ed which i s  
g ener ated b y  co rona discharg es pr imar ily from wa ter dropl ets on the 
l ines  o r  in sul ators . 

Und er wo rst weather cond it ion s ,  the cor ona no is e a t  
1 0 0  f eet ( 3 0 . 5 m) f rom the outer c onduc tor o f  th e propo sed 2 30-kV 
l ine is expected to be 30 to 4 0  dBA. Th is level of no ise wo ul d be 
s l ightly aud ib l e  to in aud ibl e  und er qui et amb ient cond ition s .  

In consid ering the six maj or amb ient air pol lutant s 
g overned by Fede ral EPA and Ca l ifornia Standards , ph oto chemical 
ox idan t ,  carb on monox ide , n itrog en dioxide,  sulfur dioxid e ,  suspended 
parti cul ate mat ter and hyd ro carb ons , only v ery small amount s of 
pho toc hemical ox idants , primarily ozone , and even smal ler amoun ts o f  
n it r ic oxide ( which transforms into nitrogen d ioxid e) wil l be 
pro duc ed by th e high vol tage electr ic power tr ansmiss ion l ine . No 
l ead par tic ulates or hyd rogen sul fide (also con trolled by st ate 
s t and ard s )  will be produc ed by th e powerl ine . 

High concentrations o f  oz one can adversely affec t 
animal and plan t  life , as well as contr ibut ing to pho t ochemi cal smog 
und er c er tain c onditions . However , th e l ine is no t expec ted to 
produce  such high concen trations . Oz one conc entr ati ons c ompar abl e  
t o  the glob al backg round concentrations o f  0 . 015 t o  0 . 03 0  part s per 
million ( p/ m) woul d be exp ected in the pr edominantly rural sett ing 
of the route . Th e  types o f  conduc tors and struc t ures  b eing co nsi der ed 
f or the transmission l ine wo uld add only ins ignifi can t  amounts to  
the g round l evel ozone concentr ati ons near the line , ev en und er th e 
wor st wea the r c ond i tions . In the wo rst weather cond itions , repre sen­
tative g round l evel concentrations for a 230-kV tran smissio n  l ine 
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and a conductor he ight of 4 3  feet ( 13 . 1  m )  woul d b e  . 01013 par ts per 
hundred mill i�g at a lateral distance of 40 f ee t  ( 12 . 2 m)  f rom the 
c enter pha se . Th is concen tration wo ul d rapidly d ec rea se a short 
d i stance from the l ine . Sinc e the l ine is ro ute d away from maj or 
tr aff i c  or po pul ation areas , th e o ther fac tor s neces sary to crea te 
pho to chemical smog would be av o id ed .  

It i s  antic ipated tha t there will b e  no harmful ef fec ts 
due to electrostatis cally induced currents o r  elect romagnetically 
induced vol tages resul ting from the propo sed 2 30-kV l ine on human s 
and animals .  Th e  de sign o f  the transmi ssion l ine is based on : 1 )  
minimum co nductor t o  g round clearances tha t  sat isf y the State o f  
Cali fornia Pub lic Ut il iti es Commission Gener al Order 9 5  enti tled 
"Rules for Overhead El ec t ric l ine Cons truc tion , "  2 )  electr ost atical ly 
induc ed currents tha t do no t exc eed the human per c eptio n  level , and 
3 )  e l ec tromagnetically induc ed volta g es tha t wi ll no t cause annoyance 
b ec ause no line location is propo sed whic h wi ll pa ral lel any ex ist ing 
l ong , c ontinuous , in sul ate d ,  c onduc tiv e obj ect such as a wire fence . 
Perception l evel of steady-s tate curren t s  occurs a t  approximately 
one mi lliamp er e .  Th is i s  the value o f  current a t  which a per son is 
ab l e  to de tec t a sl ight t ingling sensa t io n  in one ' s  han ds or fing ers . 

(5 ) The Warnerv ill e and Hernd on Sub sta tions ar e the 
r emote line terminals . Warnervi lle b el ong s t o  the c ity an d county 
of San Fr anc isc o and is loc ate d at the end of th e propo sed l ine . 
He rnd on i s  locat ed nor th o f  Fresno . No signi fic ant change of 
f ac ilitie s is c ontemp lated . 

b .  B iologi cal Sys tems 

( 1 )  Dur ing in itial phase s of oper ation, v egeta tion 
in disturb ed areas wil l  be ree stab l i shed by invad er sp ecies or 
thr ough r ehab il itati on . Th is will resul t in l ocali zed secondary 
suc cession with in the eco sys tems . Th e pe r io d ic pruning of tree s 
and shrub s to maintain electr ical cl ear anc e wil l  tend to main tain 
a stab il ized sub climax- type vegetative c ov er . Wi th the type of 
c l ear ing proposed for thi s transmiss ion l in e ,  there will no t b e  
c omp lete removal of th e cl imax spe c ie s .  

Veg etation at lower el evat ions is primarily 
r angeland and ag ricultural lands . The na tur al rangelan d  veg eta tion 
sho uld return sho rtly after d isturb an c e ,  since thi s  veg eta tion 
comp ri ses an early seral stage . 

18  
Le tte r from V.  L.  Char tie r ,  Advance Technol ogy Re search and 
De sign Eng in eer , We stinghouse El ec tric C o rp . , Nov . 2 2 ,  1 9 72 .  
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(2 )  The  transmiss ion l ine wi ll in itially b e  an unfamil iar 
obj ect in th e ec o system and as such , may c aus e some temp or ary d isturb ance 
t o  usual wild l if e  hab it s .  This disturb an c e  is expec ted to have a l imited 
impact . 

( 3 )  The cl ear ing and pruning o f  dense chapar ral and fores ted 
woodland v eg eta t io n  communit ie s  in some por tions of the transmission 
l ine right-of-way will tend to have an "edge " or eco tonal effec t f or 
wil dlife populatio n s .  This effect is due to an ov erl apping of veg eta tiv e  
c ommuni t ie s  which occurs when one communi ty is removed and ano ther 
typ e of community is reest abl ished . This t end s to naturally inc rease 
the var ie ty and the to tal amount of wildlife sp ecies--par tic ularly 
g ame spe c ie s  whi ch are usually known as edg e species . This s egment o f  
the wil dl ife d isper ses into the adj a c ent open grass lands dur ing th e 
noc turnal or qui e t  dayl ight pe r io d s .  Some o f  the original organ isms 
o f  the forest and plains are abl e  to surviv e  in the manmade forest 
edg e ,  wh ereas tho se organisms es pec ial ly ad apt ed to the forest edg e ,  
notably many species o f  we eds , b irds , in sec ts , and mammal s ,  o f ten 
inc rease in number and expand the ir ranges a s  a re sul t o f  crea t ing new 
e dg e  hab itats . 

In areas where natural fl ora domina te s ,  weed est abl ish­
ment i s  desirab l e  for soil stab il iza tion and ero s i on contr ol .  Where 
the l ine c ro s s e s  rangelan d ,  no veg eta tiv e  c on trol will b e  nece ssa ry . 
If b rush b e c ome s t o o  th ick to permit main tenanc e thr ough fores ted 
l ands , c ontro l measures will be requir ed to pe rmi t acc ess . Th e  
ar eas around the towers wil l  b e  r eseed ed t o  provi de a cover similar 
to the original . Ar eas c leared for str ing ing the c onductors and 
electr ical cl ear anc e wi ll reseed themselves . Be cause o f  the l imited 
amoun t  o f  nox ious v eg eta tion , only minimal amounts of he rb icides 
wil l  be us ed within the easement . Th e  chemi cal s wi ll be plan t  
specific . Typi c al produc ts tha t PG&E uses for v eg eta tiv e  c on tro l 
inc lud e :  

T ree and Brush C ontrol 

1 .  Sl o-Gr o  (Mal eic Hydaz ide ) 1 ,  2 - Dihyd ro - 3 ,  6 - pyrid az ine­
d io ne 

2 .  Ma in tain "A" or CF-12 5 ( Chl oro flurenol)  

Grass and Weed Control 

1 .  Amino Tr iazole 3 Amino - 1 ,  2, 4 - Tr ia zo l e  ( Amazol Weedazo l )  

2 .  Ro undup Is op r opylamine Salt o f  Glypho sat e 

3 .  Simazine (Pr in c ep 8 0  W )  2 - Chloro - 4 ,  6 - B i sc elhyl amino -
S - T r ia zin e 
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4.  Spike 1 ,  - ( 5  - tert . byty1 - 1 ,  3,  4 - thiadiazo1- 2 y1) -
1 ,  3 - dimethy1urea 

These herb ic ides wi ll b e  applied in minimal amoun t s  s o  that they 
will no t leach into the ground water which av erages 50 to 100  f ee t  
b el ow th e surfa c e .  An annual inspec tion o f  vegetation g rowth will 
be mad e for in ter ferenc e wi th transmission l ine operation . Sp raying 
in terval s will range from 1 to 10 year s wi th an aver age of ab out 5 
y e ars . In any event , Environmen tal Prote c ti on Ag ency standards wi ll 
be met . 

( 4 )  Al though all acc ess roads wi ll have lo cked gat e s ,  
there may b e  a minor inc rea sed hunting pre ssure o n  game sp ecies 
during th e hun ting sea son s as  a result o f  new main tenanc e roads . 
Du ring th e nonhunting season s ,  the pe r io d ic intrus ions by PG&E 
v ehicl es may d isp lac e the game . Th e degree o f  d isplacement will 
depend on the kind of intrus ion and the frequency of main tenanc e 
r oad use . Howev er , no maj or di spl acemen t will oc cur . 

( 5 ) Of f-season poaching of game may inc rea se as a 
r esul t o f  new and /or b ett er roads only wh ere permanent ro ads would 
be open to the pub l ic as de termined by th e company and the resp e c t ive 
l and admin ist ering agencies or landowner s .  

( 6 )  Minimal fo rag e and hab ita t for domestic and 
wildlife spe c ie s  will b e  lost where struc tural found ations pro trud e 
from the g ro und at st ruc tur e  sites and along cleared maintenance  
acc ess roads . 

( 7 )  Ca ses o f  illegal sh ooting of av ifauna ( rapt ors)  
pe rched on the st ruc tures  and conduc tors of  the transmi ssion l ine 
may occur at pub lic us e sites s ince  the y wi ll be conspi cuous targets 
f or peopl e with firearms . The tr ansmiss ion l ine will no t b e  an 
e l ec trocution haz ard for avifauna . As shown in App end ix A ,  the size 
of the l ine , the conduc to r  spa cing , and the spa c ing b etween any 
c onduc tor and ground far exc eeds the wing span of any rapt o r .  

(8 ) Transmiss ion tower s and condu c tors will prov ide 
perching and huntin g  sites for b irds of prey . Th is increas ed us e 
will oc cur mos tly in intensively dev eloped agricul tural ar eas with 
high ro den t  popul ation . Raptors will use the struc ture s and con­
duc tor s for perching and have easy v is ib i l it y  of the ir prey . 

c .  S ocioeconomic Sys tems 

The fo llowing socio economic sys tem imp ac ts we re consi der ed :  

( 1 )  The tr ansmiss ion l ine wi ll b e  an unnatural ob j ec t  
o n  th e lands c ape and will de trac t  fr om the sc enic values o f  th e 
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area . These vi sual impacts wi ll re sul t from the transmission 
struc tures , c onductors , ne ces sary cl ear ing of right-of-way , and 
ope r ation and main tenanc e roads . They ar e b r ie f ly summarized on 
tab les 5 and 6 .  

( 2 )  The impac t on histor ical sites will be l imi ted 
to an o ccasional ma intenance v ehicl e passing on a nearby ro ad . The 
primary occurr enc e is the Willms Ranch (plat e  7 ) . 

(3 ) Certain segmen ts of the tran smis s ion l ine may be 
v i sib le from por tions of the U . S .  Bureau of Re clamation Overl ook at  
the Visi tor Center ( plate 18 ) ,  Tabl e  Mo un tain-Si err a Conse rvation 
Center (pl ate 1 9 ) O ' Byrnes Fe rry Road (plate 21) , and St ate Rout e  
1 0 8 / 12 0  (plate 2 2 )  near the Warnerv ill e Subs tat ion (plate 2 3 ) . The 
known pr esence o f  th e l ine may d etract from the qua l it y  o f  exper ience  
s ought by  b ack-countr y use rs . The line will cro ss Hi ghway 1 0 8/ 12 0  
onc e ab out 5 mil es ( 8 . 1  km ) eas t o f  Kn ights Fe rry . 

The tr ansmiss ion l ine is not exp ected to impair 
s cenic values o f  Tull och Lake ; nor will it affec t storag e .  See 
pl ate 2 0 .  

( 4 )  The transmiss i on l ine will hav e ,  a t  most , a minimal 
effec t on Tul l och Lake and the adj o in ing rec rea t ional and resi den tia l 
us e devel opmen t s .  Le ss than 2 miles  ( 3 . 2  km) o f  line wi ll cross the 
re creatinal l and ne ar the New Me lones Switchyard , and less than 1 / 2  
mil e ( 0 . 8  km ) at  Green Spring Run . The tr ansmi ss ion line will be on 
a d oub le-c ir cui t st ruc ture , and the vi sua l  impact wo ul d be of the 
s t ruc tures and six conduc tor s . 

( 5 )  All non-Federal lands oc cup ied by the tr ansmiss ion 
l ine right-of-way are des ignated on the c ounty l and use plan s  for 
ag ric ultural us e .  The tr ansmiss ion l ine and ac cess  roads may 
inhib it some typ e s  of po ssible future l and use s .  The land under the 
c ondu c tors will be availab le for wild l if e  hab it a t ,  hunting , d ryl an d  
f arming , grazin g ,  and other us es consi stent with right-of-way 
a greement s ,  and tr aver sing by v ehicle  or foo t . Exp lorat ion or 
expl oita t ion of mine ral deposi ts sh oul d not be limited appre c iab ly . 
Some chang es in land use may b e  preemp ted by the presence of th e 
l in e  and ac cess  road . Re sidences will no t b e  permitted un der the 
c onduc tors b ec aus e of the elec tr ical sa fety hazards . Othe r construc­
tion may be permitted only where it wo uld no t interfere with us e o f  
t h e  right-of-way . Al l right-o f-way us age no t rest ric ted by the 
r ight- of-way agreement wil l  be determine d by the landowner and 
app rop r iate l ocal g overnmental regulat ion s .  

During periodic opera tion and maint enance o f  the 
l in e ,  there will be intrus ion s  on the privacy of landowner s who se 
l and is traverse d  by the l ine . 
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( 6 )  S ome of the r ec rea tional potential ass o c iated with 
"natur al " terrain may b e  adver sely aff ec t ed by th e pr esence of the 
transmi ssion l ine . 

( 7 )  The l ine c ould in ter fer e  wi th exploration and / or 
d evel opmen t of s ome mineral re sourc e s .  Howev er , the l ine does no t 
c ro ss any ac tiv ely mined or kn own commercial deposits  of any minerals . 
Commerc ial deposi t s  o f  asbestos d o  o c cur in the vicinity o f  Al ternat e 
B in th e area southwe st o f  th e New Melones Switchyard . 

Al tho ugh th e l ikel iho od of comme rcial depo sit s  is 
small , any in ter fer enc e wi th po ssib le fu tur e  mineral dev elopmen t 
would re sul t in ( 1 )  higher cost  of extrac tio n due to rel oc ation o f  
the transmi ssi on l ine or working around the l ine and struc t ure s ,  and 
( 2 )  increased saf e ty hazard s .  Th e  line and struc ture may restr ict 
the si ze or typ e s  of equipment used und er or in th e immediate 
v i c in ity of the l ine . 

( 8 )  The transmi ss ion l ine wi ll have mino r eff ects  on 
c ul tivated and g razing lands . The e f f ec ts in clud e :  ( 1 )  the land 
surfa c e  area ut ili zed by pe rmanen t ro ads and pro trud ing structure 
f o und ations wil l  be removed from veg eta t iv e  produc tio n ,  and ( 2 )  
s truc ture s  in cul tiv ated lands wi ll compl icate farming operations . 
The s e  effec ts wil l  oc cur thr oughout the leng th of the l ine al tho ugh 
e ff ec t s  on cul tiv ated ar eas wil l  primar ily b e  in the vic init y o f  the 
Warnerville Sub station.  Ab out 12 mile s  ( 19 . 3  km) of new ac cess  
roads wh ich includ e ab out 30  ac re.s ( 12 ha)  o f  land will be needed . 

( 9 )  In some ar eas the l ine may make conver sion to 
dry land ir r ig ation mor e co stly . The st ruc tures  will res trict  th e 
size and /or type of sys tems tha t can be used .  Th e  condu c to r s  will 
al so introduce an el ec tric al hazard to some types o f  sp rinkler 
and /or pipe systems wh ich may acc iden ta lly appro ach or conta c t  th e 
high vol tag e c onduc to r s .  Th e  Oakd al e Irrigation Di str ict  has no 
ex ist ing p l an s  t o  add any ir r ig ation sys tems along the line . 

( 1 0 ) The tran smissi on l ine could pose an el ectrocution 
th rea t caused  by o c currences or ac tiv ities in th e vic in ity of the 
l ine . In event o f  a struc ture failur e ,  the l ine wo ul d aut omatic ally 
f a ul t  out and be deene rgi zed upon hit t ing the groun d .  An animal or 
human c ould be electr o cuted if hi t d ir ec tly by th e condu c to r  pr ior 
to c ontac ting th e ground . 

( 1 1 )  Th e proposed tran smission l ine is not exp e c te d  to 
aff e c t  nav igab le air spa c e .  

( 1 2 )  The impac t on empl oymen t i s  not exp ected to b e  signi­
f i c an t  in terms of the overal l ec onomy . The tax base inc rease due 
to the add itional fac il ities  should mor e than off set the effec t s  on 
s o c ial in sti tut ions . 
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( 1 3 ) Min ing operation s ,  wh i ch woul d interf ere with op era tion 
and maint enance o f  the l ine woul d not b e  al l owed within the l ine 
e as ement . This wil l  have l it tle or no imp ac t  on mining op era tions 
in the area . 
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D .  MITIGATING AND PROTECTIVE MEASURES 

1 .  Introduction 

This sec tion presents mitigat ing and prote c t ive measures 
whi ch hav e  b een devel ope d by the Pac i fic Gas and El ectric Comp any 
f or des ign , c onstr uc t ion , operat ion , and maintenan c e . 

2 .  C onstruct ion Related 

a. Phys ical Sys tems 

( 1 )  To  maintain visual and esthe tic integr ity , the 
following cr ite r ia and guid elines are estab l ished to mit ig ate the 
adv erse e sthe tic impac ts :  

The tr ansmiss ion l ine design wil l use to pog raphic 
and vegetative screen ing , whenever po ssible , to bl end 
the l ine in to the lands c ape . The pr opo sed rout e was 
loc ated to create the best oppor tun ity t o  blend struc t ures 
with th e backg round . 

In clear ing f or the c onstruc t ion o f  the tr ansmiss ion 
line spe c ial care will be taken to minimize th e damag e  
to the veg eta tive cov er and soil when removing tre e s  or 
moving st ruc tur e component s .  Dust ab atement control by 
watering wher e ne eded and so il manag ement prac tic es wi ll 
be observ ed .  

Limited clearing for ac cess  ro ads , structure 
sit e s  and for conduc tor clearanc e will help minimize th e 
imp ac ts f rom soil er osion on the wa ter she d .  Al ong 
ac c es s  ro adways , culver ts wil l be ins talled at wa terways . 
Cross drain s ,  roll ing dips and wate r b ar s  will b e  us ed 
to contr o l  water flows on th e ro adway s . Th e  cut and 
fill ar eas will be seeded during const ruc tion . 

Many o f  the areas al ong the proposed al inemen t will 
no t re qui re road const ruc tion for ac c es s .  The te rrain 
is s uch that it can b e  traversed without cut ting or 
fi lling . Ex ist ing roadways wil l  be us ed where prac tic al . 
No rmally , the se roadways are stab l e  and requir e very 
l it t le wo rk by const ruc tion crews . In some areas smal l 
che ck dams may b e  in stalled to cont rol sedimen tat ion . 

Tree topping and pruning technique s will be used 
where possib le to so ften right -of-way cl ear ing . Low 
g rowing shrub s and other dec iduous spe c ie s  wil l  no t be 
remov ed unl ess they pr esent a saf e ty hazard to th e 
l ine . 
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( 2 )  Hi ghways and zoned routes of travel will b e  cross ed 
at  or near r ight ang le s .  Long tangen t s  o f  the powerl ine should no t 
b e  visib l e  from the se areas . Cons tru c tion on ridge top s whe re th e 
s tr uc ture s  would be skyl ined will b e  av oid ed wher e possible .  

( 3 )  S t ructures will b e  d es igned to blend wi th the ir 
s ur roundings as much as po ssib le . This c ould inc lud e varying the 
spa cing between st ruc tures , painting , and o ther means curr ently 
av ail ab l e .  Level ing and b enching will no t be all owed . Do ub l e  
c ircuit towers proposed f or the l ine ar e shown on pl ate 7 .  Galvaniz ed 
l at t ic e  steel struc ture s ,  b e c ause of the ir open appearan c e ,  b lend 
effec tiv ely wi th the lands c ape at a distan c e .  We ather ing will 
red uce sun reflec tions f rom the struc ture s .  

( 4 )  S p e c ial treatment o f  insul ators and conduc tor s 
i s  und ertaken in areas o f  high visib ility and in areas of heavy 
p o pul ation c oncen tra tion . Sp ec ial treatment will b e  taken with th e 
f our struc tures whi ch wil l  be visib l e  from the USB R  over l ook . the 
st ruc tures  will be c ol or treated to c onform to plans of the Army 
Corps o f  Eng ineer s and the Bur eau o f  Re clamation.  Nonsp ecular 
c onduc tor s for the tr ansmiss ion l ine wi ll b e  used in ar eas o f  high 
visib ility or in areas of he avy v ehicular traffi c .  Brown insulators 
wi ll be us ed in the New Me lones Proj ect  area . 

(5 ) Tr an smi ssion l ine locat ion will b e  in ac c ordance  
wi th the guid elines set forth in the "Environmental Cr ite ria for  
El ec tric Tr ansmission Sys tems , "  pub l ished by  the U . S .  Depatments of 
Ag ricul tur e and the Inter ior . Ac cess will b e  c onsid ered in tower 
site  sel ec t ion . 

( 6 )  An effor t will b e  mad e to loc ate struc t ure s f or the 
new l ine adj ac ent to struc tures in ex ist ing lines to min imize vi sual 
impact and the number of new spur ro ads neede d .  Th is will b e  
a c c omp lished f o r  a stretch o f  about 6 miles ( 9 . 7  km) e ast o f  the 
Warnervil l e  Sub station.  

( 7 )  Th ree areas which woul d hav e high pub lic expo sur e  
wer e  given spe c ial consi der ati on . Th es e we re the Vi sitor ' s  Center 
near the Dam and Powerplan t ,  Green Spring Run on Tulloch Lake an d 
the S t at e  Hi ghway 1 0 8 / 12 0  c rossin g .  

The l ine b el ow the Vi si tor ' s  Center (Visito r ' s  
Center Overl ook ) will span the river and be pa rti ally hidden by a 
small ridge . Pl ate 1 8  shows the screen ing eff e c t  o f  the sel ec ted 
route . The two l at t i c e  steel tower s b el ow the ov erl ook wi ll b e  
painted t o  blend wi th the ir b ackg round . 

Pl ate s 19 and 21 show the effec t o f  cross ing 
Tab l e  Mo un tain and the S i erra Conservation Center and the O 'Byrnes 
Ferry Ro ad . 
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Two tubular pol es wil l  b e  ins talled on the hill 
we st of the swi tchyar d to harmon ize wi th th e switc hyard st ruc tures . 
These pol es are f or the r iv er cro ss ing . They wi ll be pain ted or 
hav e  a Co r-ten fin ish . 

The cro ss ing of Tull och Lake ( FPC Proj e c t  2 0 6 7 )  
at  Gr een Sp r ing Run was moved t o  a remote l oc ation and el eva ted to 
avo id the area used by most re creationa l is t s  without an undue line 
l ength inc rease . The approximate impac t is shown on plat e  2 0 .  The 
s cr een ing eff e c t  o f  th e State Highway 1 0 8 / 12 0  i s  shown on plat e  2 2 .  
Plate 23  shows the proposed connec tion near the Warnerv ill e  Sub station.  

(8)  As desc rib ed under "impac ts , "  special co nst ruc tion 
techni que s wi ll be ut ilized by PG&E to av oid all adv erse impac ts on 
arche ologic al resour c es . The PG&E Company wil l  con tinue to c onsult 
wi th the S t a te Hi storic Preserv ation o ff icer , and the pro c ed ures f or 
the Pr otect ion o f  Hi st oric and Cultural Propert ies : ( 3 6  CFR 800 ) 
wil l b e  fol l owed . 

If any add it ional archeolog ical sites ar e unc overed 
during co nst ruc tion , they wi ll be invest iga ted by a profe ssional 
arche ologist b efore c onst ruc tion work is c ontinued . 

( 9 )  The Willms Ranch wh ich i s  sh own on plate 1 7  i s  a 
Cali fornia Hi storic Landmark . The ranch i s  lo cated ab out 2 mil es 
( 3 . 2  km ) s outh o f  Knights  Ferry in a b owl- shap ed val l ey . The l ine 
wa s routed  to screen the l ine fr om view of the ranch building s .  
This was coo rdinated with the Calif orn ia State Hi sto ric Preserva tion 
Of f i c er . 

( 10 )  The Tab le Mountain Na tural Ar ea wo ul d b e  crossed 
by the propo sed l ine . Sp ec ial soil cond i tions c reate an edaphic  
p lant c ommuni ty whi ch i s  found on  th e flat  tab le mounta in tops . 
PG&E c ontac ted Mr . Le slie Hood , execut ive direc tor o f  the California 
Na tur al Ar ea s Coordinating Co uncil . He rec ommend ed tha t a b o tan ist 
survey the ar ea for the edaphi c plant communi ty . He said that the 
l ine const ruc tio n  shoul d not b e  in c ompatib l e  with the plan t  community 
if p roper c aution is used . PG&E has c ontrac ted for a survey t o  b e  
c omp let ed b ef ore c onstruct ion b eg ins . 

( 1 1 )  T o  min imi ze fire haz ard during const ruction , f ir e  
saf e ty pro c edure s wi ll b e  us ed , spark ar resters wi ll be used on 
e quipment , an approved slash d isposal plan will b e  fo llowed . Any 
b urning will b e  contr olled by appropriate l aws and regulat ions . 

( 1 2 )  To minimi ze danger to aircraft , any aircraft 
haz ard area s wil l  be marked as required by the Fe der al Av ia tion 
Adminis tration ( FAA) . 
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( 1 3 )  Ab out 30 miles  ( 4 8. 3  km ) o f  ex ist ing roads and 
trail s wi ll b e  used to reduce lands c ape s carring . In add ition, 
ab out 12 miles ( 19 . 3  km ) of new acc ess roads will be r equ ired . Thi s  
r epre sen t s  ab out 15 acre s o f  land . The ac cess  ro ads wi ll gener ally 
f o llow the c on tour of the land and wil l no t be l oc ated in the b o tt om 
o f  d rainag es . Ro ad sur fac es will be properly d rained , s tab il ized 
and main ta ined .  Ro ad s no t ne eded for powerl ine main tenanc e wi ll be 
ob l it e rated , r evegetated , and ero sion pr o te c tive measures taken . 

( 1 4 )  Const ruc tion criter ia clearly c onvey managemen t ' s  
d esir e for envir onmental control . The company main tains stric t  
c ontrol o f  al l ro ad construc tion need s  and ut i l ization . Se par ate 
provisions spe c if ically re qui re the res tor ation of impacted areas 
a f t er c onstruc t ion is compl ete . This i s  no rmally closely coord ina ted 
with the governmental and private ag enc ies concerned . 

( 15 )  Rubb er- tired vehicles will b e  used to the extent 
po ssible so tha t  damage will be minimal . Tr ack equipment will be 
l imited to conduc tor in sta llation and tempor ary work to main tain 
s ervice  during const ruc tio n .  

( 16 )  Vehic l es wil l  b e  equipp ed with emission controls 
as  requir ed . 

(17 ) "Tension string ing " is uti l ized  to inst all 
conduc tor s . This meth od el iminate s the need for d riving down the 
r ight-of-way with tractors to pl ace the c onduc tor s .  Th er efore,  
t r ees c an b e  tr immed ins tead of  removed , and und erbrush i s  left  
und ist urb ed exc ept for trails . 

( 1 8 )  Construc tion techni que s which wil l  minimize adver se 
impacts on sur fac e and ground water reSUl t ing from turb idi ty , 
p ol lutant d is charge or spill age will b e  us ed . 

( 19 )  Care will b e  taken to av oid plac ing towers d irec tly 
a s tride known se ismic faul t s ,  l andslides  or other areas of po ten tia l 
g eolog ic haz ard . 

PG &E procedures in l oc ating tr ansmiss ion s truc tures 
in c lud e a land stab il ity a ss essment by experien c ed eng ine er s .  In 
ar eas o f  sp ecial concern,  opinion from the g eo l og ical sta ff is 
e l i c it ed . 

It is not  always possib le to lo cate transmission 
l ines  away f rom f aul t s ; howev er , th e inherent charac ter ist ics of th e 
l ines all ow a les ser deg ree o f  concern ab out an ea rth qua ke shaking 
or fault movemen t than for an inhab ite d st ruc tur e .  Th e  ma ter ial s 
used to c on struc t  overhe ad l ines hav e the physi cal flex ib i l it y  to 
wi ths tand sub st ant ial movements . Additional precautions that can b e  
appl ied inc lud e c ro ssing the faul t ( s )  a s  near to a r ight an gle as 
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po s sib l e ,  l o c ating cro ssing tower s as far from the faul t as possib l e ,  
and employing th e us e of sus pen sion rather than st rain ins ulator s on 
c ross ing towers t o  th e degree prac t ical . 

Insofar as the effec ts o f  seismic loads induc ed by 
e ar thquakes on faul t s  at var ious distan c es from struc ture s ,  op era ting 
hi story ha s shown th i s  to be  a minimal prob lem. Structures such as 
the ones to be used on thi s  pro j e c t  ar e de sig ned for later ial wind 
and broken conducto r  loading tha t wo uld exc eed any seismic loads . 

A f inal consi derati on des erv es mention . The 
proposed l ine constitutes but one segmen t of a sys tem designed and 
op era ted to remain funct ional aft er the occurr enc e of a l ow prob ab il ity 
event such as a damaging ear thquake . 

b .  B i ological Sys tems 

When trees and shrub s ar e cl ear ed fr om spec i fic ar ea s 
tho se cleared ma ter ial s may b e  pi led as cover for wildlif e  in stead 
o f  burning i f  the landowner requests  it . Th e  State Department o f  
Fi sh and Game recommends th i s  procedure as  a mi tigation practi c e  
b enfi ting the terre str ial b io l ogy sys t em .  

In e ff ec t  thi s wi ll se rve dual purp o se s o f  enhan c ing 
reveg eta tio n ,  and mi tig ating wildlife hab it a t .  Di sturb ed ar eas no t 
r equir ed for ope rat ion and main tenanc e will be rev egetated to 
re store the area to a nea r natur al condi tio n .  

Ar ea s clear ed f o r  c onduc tor ins tal lat ion and elec trical 
c l ear anc e wi ll no t b e  reveg eta ted as th ese regene rate nat urally . At 
s truc ture l oc ati ons the area us ed to er ect the struc t ure will b e  
redressed to natural conto urs and seeded . Cl ear ing requir ed for the 
c onst ruc tion of acc ess roadways wil l  be seeded whil e soils ar e soft 
and will acc ept seeds . Grass typ e s  tha t wi ll b e  us ed in the reveg eta­
tion of th e right-of-way will be o at s , annua l ry egrass , p er enn ial 
ryegrass and smoo th b rome . Fertilizer s ad apt able  to the area wil l  
b e  us ed . 

c .  S o cioeconomic Sys t ems 

Some o f  the adver se so c ioeconomic impac ts wi ll be 
mitigated as follows : 

(1 ) L and owner s will be c omp ensated for right-o f-way 
ea sement s in acc ord anc e wi th its apprai sed value . 

( 2 ) The l ine is routed to av oid any maj or relocation s 
o r  di srup ti ons o f  hi storical sit e s .  Maj or popul ated ar eas will be 
avoid ed . 
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( 3 ) Any telev ision or radio prob l ems caused by the 
l ine will be corre c ted by PG&E . 

( 4 )  The use o f  the right-o f-way will b e  restr ic ted so 
as t o  ut ilize as l it t l e  land as is prac t ical . 

3 .  Operation and Maintenance Relat ed 

a .  Phys ical Sys tems 

( 1 )  To ma intain visual and es the tic integr ity , the 
following cr ite r ia and guid elines were establ ished to mi tigate th e 
e sthetic impac ts during operat ion and main tenanc e .  

( a )  S t ruc tures will b e  main tained in a manner that 
will presen t  a minimum impac t on the env ironment .  

(b ) Total right-of-way c l earing wil l no t b e  
us e d . Fi re safety procedures and special equipment will be us ed . 

o r  c rops . 

( c )  Ga tes to ac c es s  roads wi ll be c losed . 

( 2 ) Care will be exercised no t to disturb lives tock 

( 3 ) Measures to mitigate damag e to the soil and wa ter she d 
wi ll inc lud e spe c if ied qualit y  o f  road and regul ar pe r io d ic main tenanc e .  
Thes e measures wil l  ensur e pr o te c tion o f  the resource s .  An y  other 
erosion rel ate d to the pre sen ce or opera tion of the l ine wo ul d als o  
b e  controll ed . 

( 4 )  Extensive road and vegeta tiv e damage c aus ed by 
emerg ency main tenanc e dur ing bad wea ther condi tions will b e  repa ired 
as s oon as c ondit ions ar e such tha t fur ther damag e wi l l  no t o ccur . 
Damaged areas wil l  be restored to such c ondit ion tha t ero sio n would 
be c ontrolled an d the na tur al appearanc e resto red . 

( 5 ) Co rona d is charge and the possib l e  oz one genera tion, 
r ad io interf erence , and noise woul d b e  minimized th rough selec tion 
of c onduc tor size and proper main tenanc e .  Where prob lems occur , it 
i s  the PG&E p ol i cy to try to solve them with the peo ple involv ed .  

b .  Biological Sys tems 

( 1 )  Cl ear ing will b e  held to a minimum . So il dist rub anc es 
and vegeta tiv e damage will be minimized by us ing exi sting ro ads . 
Annual seeding and plant ing along cut and / or fil l sl ope s o f  permanent 
r o ads wil l  b e  re pea ted until the areas are satisfac torily reveg eta ted 
and stab ilized . The same gen eral crite r ia on reveg eta tion wil l  b e  
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us ed on all Governmen t an d private lands . Ac cess dur ing ro utine 
maint enance and operat ion activitie s  wi ll be confin ed to tha t whi ch 
is necess ary to ass ure the proper fun c tioning of the pr oj ec t .  

( 2 ) Pub lic acces s  al ong the corr id or wo uld b e  limite d 
by pr ivate l andowners or th e land administerin g  ag enc ies . This 
c on trolled ac cess  wi ll serve to l imit d isturb ances t o  wil dlife and 
to avian spe c ie s ,  an reduce the po tent ial fire ha zar ds as soc iated 
wi th pub l ic use . 

( 3 ) S t ruc tures and conduc tor s are separ ated suf f i c iently 
to preven t e l ec t rocution o f  rapto r s .  

c .  S o cioeconomic Sys tems 

Th e vi sual impact o f  the comp l e ted proj ec t wil l  b e  
mitigated b y  the design, l oc ation, and const ruc tion te chn iques . 
Fenc es and ut il ity c ro ssings wi ll be ground ed by the company t o  
el iminate induc tiv e  hazard s . Control safety fea tur es will min imize 
the electrocution hazard in the event o f  a conduc tor or st ruc ture 
failur e .  In the event o f  a failur e ,  aut omatic sa fety f ea tur es wi ll 
d eene rgize the condu c to r .  

4 .  Energy Conservat ion 

St ruc tural steel will be deliv ered to each st ruc ture locati on 
by v endor to reduce handling of st ruc tur al memb er s .  In areas where 
th is typ e  of delivery canno t b e  accomplished , structural members 
will be tr ansfer red fr om the vendor ' s  tr ucks d ir ec t ly to company 
v ehi cl es to ke ep the handling to a minimum . 

The mate r ial ( hardwar e ,  insul ato r s )  and st r inging equipment 
wi ll b e  pa ckaged in th e const ruc tion yard ahead of time so that only 
one trip to a struc ture site wi ll be nec ess ary to distrib ut e  and spo t 
mater ial . 

The tr ansmiss ion l ine is des igned to minimize lo sse s and 
make effic ien t us e of mate r ials consi stent with costs . 

Lo sse s in a transmissi on l ine ar e governed mainly by the 
e l ec t r ic al power b e ing transmitte d ,  the l ine vol ta g e ,  the line 
l eng th , and size of c onduc tor s .  The line length is consi der ed th e 
sho r te st possib le c onsisten t  with land use and environmental 
const raints . The power to be  transmitted is determine d by th e 
e l e c tr ic al demand of the sys tem the l ine suppl ies or gener ator 
c apab ility . 

A c onductor size was cho sen to tr ansmit the ener gy wi th 
minimum losses consisten t  with e ff i c ient use o f  materials an d cos ts . 
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Larger c onduc tors would reduce l osses but woul d inc rea se co sts and 
tonnage o f  st eel and aluminum (Bo th of which require energy to 
produc e)  dispro por tional to the sl ight dec rea se in losse s .  
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E .  UNAVOIDABLE ADVERSE EFFECTS 

1 .  Design and C onstruct ion Phase 

a .  Phys ical Sys tems 

( 1 )  S ome air pollution wil l  be c aused b y  dus t rai sed 
dur ing dry p er iod s by const ruc tion vehicles and from earthwork 
operations . Al so , a ir quality wi ll be temporarily affected by 
exhau st emi ssi ons from const ruc tion equipment and v ehi c le s . These 
d is t urbanc es woul d b e  sea sonal , l oc al i zed , and o f  short duration.  
Ac tual work would only o cc ur f or periods of 1 day to 1 week for each 
o f  the c onstr uc t ion opera tions , wh ich inc lud e exc ava ting foo tings , 
s e t t ing stub angles and pouring the c oncre t e ,  erec t ion o f  st ruc tur e s ,  
and str ing ing conduc tor s .  Th e s e  ac tivities woul d occur in termitten tly 
a t  all  st ruc tur e  sites f or the 12 -month const ruc tion perio d .  

Air pollut ion may resul t  from slash burning , whi ch 
will be permitted only und er spe c ia l  condi tio ns . Ai r quality 
s tandards ar e no t expec ted to b e  exceeded in the air basin involve d .  

( 2 )  Fire hazard s wil l  ex ist b ec aus e of c ons truc tion 
ac tivity and the presen c e  o f  const ruc tion personne l .  

( 3 )  Temporary l oc al ize d turb id ity wil l  occ ur in st reams 
and riv ers at some vehic ular cross ing s .  No l iv e  str eams will b e  
c ro ssed  b y  ac c es s  roads . Turb idi ty will b e  introduced in to the 
streams dur ing in sta lla tio n  o f  culv ert s ;  howev er , the e ff ec t s  would 
be temporary . Some se d iments wo uld be depo s ite d  in the stream 
b o ttom dur ing culvert ins tal lations . Th e  amount of depo sit s  are not 
ant icipated to be in quant ities tha t wo uld stifle the aqua tic 
o rg ani sms . Mo st d eposits  woul d b e  scoured away dur ing hi gh-flow 
p er iod s .  

( 4 )  Wherever c onstruc t ion activity oc cur s in the 
v ic inity o f  tr ansmiss ion l ines ,  th ere wil l  b e  a safety ha zard 
assoc iated with possib l e  equipmen t  ent ang lement which could re sul t 
in elec trocution and in terrup t io n  o f  power d el ivery . 

( 5 )  Minor d isturb ances o f  lives tock may oc c ur .  

b .  B iological Syst ems 

( 1 )  Vegetation will b e  remov ed at tower site s in the 
s e l ec tiv ely c l ear ed areas and wher e road construc tion o c cur s .  This 
may be consid ered inc ompatib l e  wi th the surround ing s unt il veg eta tion 
is r ee stab l i she d ,  whi ch c ould take a year for grass es and invad er 
sp ecies  and possib ly 5 to 10 years  or longer for b rush and trees . 
The Oak-Wo od l and and Digg er Pine Communitie s will be a ff e c te d .  A 
l imited amoun t of f ir ewo od of c ommer c ia l  value will b e  remov ed .  
Ther e wi ll b e  in termitten t  voids under the c onduc tors and clear ed 
corridor s  f o r  roads in tree-cov ered ar eas . 
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( 2 )  S inc e thi s  c onstr uc t ion ac t ivity is an in trusion on 
the natural environment , the normal mov ements o f  wildlife wo uld be 
temp or arily d isturbed by const ruc tion ac tiv ity . Re produc tion 
p ro c esses may b e  int errupt ed during construc tion . 

(3 ) Ab out 10 acres ( 4 . 1  ha)  o f  wi ldl ife hab it at will 
be d isturb ed initially ; however , r evege tat ion sho uld ev ent ual ly 
reestabl ish most o f  the hab it at Wh ich is l o st . 

( 4 )  Temp or ary no ise and dust will occur . 

c .  S ocioeconomic 

( 1 )  N o is e ,  c aused by c onstruc tion equipmen t  and the 
l imited bla sting , wil l  oc cur periodi c al ly dur ing c onstruc tion 
throughout the l ength of the l ine . 

(2 ) The const ruc tion o f  the transmis sion l ine wil l  
resul t  i n  an unavoid ab l e  adv erse impact on th e esthe tic and vi sua l  
qual it ies o f  the areas immed ia tely adj acent t o  th e al inemen t because 
o f  the clearing requirements and the int rus ion s  mad e by the struc ture s 
and conduc tors . 

( 3 )  Temp or ary di srup ti ons o f  traff ic at the four ro ad 
cross ing s wil l  oc cur during the weekd ays . 

2. Operation and Maintenance Phase 

a.  Phys ical Sys tems 

( 1 )  The propo sed transmission l in e ,  and ac cess  road s ,  
will b e  in troduced in to a predominantly rur al l andsc ape and will , 
therefor e ,  b e  e sthe tically undes irab le to some local re sid ent s .  

(2 ) En try o f  l ine patro l s  at l east onc e  a ye ar wi ll 
oc cur with po ssib l e  add iti onal incur sions i f  maj or repai rs ar e 
r equi red . 

b .  B iological Sys tems 

( 1 )  Topp ing and pruning o f  trees may render some 
species of trees more sus c eptib l e  to diseas e .  

(2 ) L o ss o f  ab out an ac re ( . 4 h a )  o f  wildl ife hab i tat 
in the Peo ria Basin Wild life Management ar ea . 

( 3 ) Pe r io d ic inv asi on o f  fauna hab ita t s  dur ing maintenance  
wil l cause a minor temporary re clocation . This wo ul d b e  similar to 
owner-management activitie s now occ urr ing . The in c rease in poaching , 
h un ting , and fishing ac tivities , if any , wil l  b e  neg l ig ib l e  bec ause 
a c c es s  roads gates wil l  be kept l ocked . 
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(4)  T emporary disruptions o f  some ne sting birds may 
o c c ur b etween February and June due to l ine pa tro l s  or main tenanc e .  

c .  S o c ioeconomic 

( 1) The l in e  will b e  visib l e  to tr aveler s  where it 
c ro ss e s  main rout es o f  tr avel and rural roads , and it will detrac t 
f ro m  the qual i ty o f  exper ience  for b ack-country use r s .  

( 2 )  S ome land user s may experienc e some adv ers e  impac t s  
s uc h  a s  proper ty value deprec iation due t o  the pr esenc e o f  the l ine 
on o r  near the ir proper ty . 

(3 ) A str ip of land approx imately 100 f e e t  ( 3 0 . 5 m) 
by 23  miles ( 3 7  km) l ong will b e  d ed icated to tr ansmiss i on l ine 
r ight-of-way easemen t .  This c ould be c on sidered to be adver se by 
l andowners who might wish to use thi s land for purposes tha t  will 
no t b e  permi t t ed . 

( 4 )  Humid atmospher ic condi tions , ic ing on the lines , 
and a loo sening of c onduc tor mounting hardwar e might cause a l ow 
humming from the c onduc tor . The humming woul d be o f  low p it ch and 
be aud ib l e  up t o  an est imated 3 00 f ee t  ( 9 1 . 4  m) f r om the l ine . 
Tr ee s  and other vegeta tion would tend to ab sorb some o f  the noise 
and reduce the d istan c e  tha t the no ise i s  aud ib l e .  Any no ise from 
the l ine would detrac t from the esthetic mod e of remote , und evel op ed ,  
o r  rural areas usually v isi ted only by hunters , hi ker s ,  fi shermen , 
f armer s ,  an d ranchers . 

( 5 )  E l ec tr i c al haz ard s wo uld resul t  from the presenc e 
o f  th e tr ansmiss ion l ine . Peopl e could cl imb a str uc ture regardl ess 
o f  warning signs at  each tower ; h owever , after c l imbing , acc identa l 
c ontac t with a l ine conduc to r  would be v ery unl ike ly .  Inj ury by 
f a l l ing would be more prob ab le .  En tanglemen t  in the condu c tor s by 
r ar e  o c c asiona l  helic opt ers on patro ls or l ow-f lying ai rpl ane s 
c ould occ ur . Co ntact by the movement o f  irr ig ation or o ther ta ll 
equipment is ano th er potent ial hazard asso c iated with the New 
Me lones-Warnerv ill e transmiss i on l in e .  Mo st acciden tal human 
c ontac t wi th the conduc t ors resul t s  in d eath . 
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F .  SHORT- AND LONG-TERM ENVIRONMENTAL USES 

Construction and operat ion and main tenanc e of the tr an smission 
l ine wi ll resul t  in b o th sho rt- t erm and l ong-term uses of the 
environment . Th er e wo uld b e  sh ort-term disturb an c es o f  the landsc ape 
in the vic inity o f  the tr ansmiss ion l in e .  Some gr azing land will b e  
temporar ily d isturb ed during construc t ion . Ex cav ati ons woul d be 
re quir ed f or f oundations and some veg eta tion would be disturb ed . 
Af ter c onst ruc tion, the disturbed ar eas would b e  r ehab ilit ate d by 
g rading and reveg eta t ing with na tiv e  or adaptive pl ant spec ies . 
Shor t-term empl oyment will be available to const ruc tion wo rkers . 
Only a minor eff ect  is an tic ipa ted on local economies . Cons t ruction 
workers and equipmen t  may hav e  a short-t erm ef f ec t on wi ldl ife 
mov ements . 

A l ong- term es the tic eff ect  will resul t from the pr esence o f  the 
transmiss ion l ine and permanent ac c es s  ro ads in the lands c ape . A 
l ong- term c ommitment of land is requ ired for the struc ture locatio ns . 
No maj or eff ect on wi ldl ife is an tic ipa ted . Main ten anc e ro ads may 
increase the acc essibility to some ar eas . Th is should no t mater ially 
incre ase trespassing or vandal ism b ec aus e all ac cess  roads wil l  have 
g ates  tha t are l ocke d .  

Addit ional " cl ean " energy wi ll b e  provided t o  the CVP l oad s . 
Prefe r en c e  agenc ies in Calav er as and Tu olumne Counties can make 
appl icat ion for and rec eiv e  up to 25 p er c ent of this energy . Th e 
o c c upancy of the r ight-of-way by the transmission l ine preempts th e 
use o f  th e land for s ome oth er fut ure use s .  Mo st o f  the land can 
s t ill be us ed for g razing dryl and farming , o r  re c re ation . Th e line 
c ould ,  in the futur e ,  b e  relocated but c onsid erab le thought was 
g iv en to es tab l ishing a route tha t would avo id the ness ess ity of 
reloc ating the l ine in the foreseeab l e  future . 
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G .  IRREVERS IBLE AND IRRETRIEVABLE COMMITMENTS 

Numerous resour c es are involv ed in the c ons t ru c tion and oper ation 
of the tran smissi on l ine . Re sources involv ed inc lude the land on 
whi ch the struc tures ar e located , r aw mater ials such as steel , 
aluminum , and concrete , v eg eta tion di sturbed and remov ed by con­
struc tion and the const ruc tion equipment , and manp ower .  

The re sources  committed irrev ersib ly and irr e tr i evably , d ue to 
the const ruc tion of thi s proj ect , ar e mainly mater ia l s  and lab or .  
The struc tures , in sul ato r s ,  and conduc to r s  could b e  salv aged,  b ut 
the concrete work co uld not b e .  

The fuel us ed by motor vehicl es would b e  an irretr ievable  
c ommitment . 

Some of the maj or re sourc e s  required would b e  approximately a s  
f ol l ows : 

1 .  St eel 9 2 0  t ons ( 8 2 8  t )  

2 .  Aluminum 4 2 0  t ons ( 3 78 t )  

3 .  Conc rete 950  yd
3 3 

( 7 2 6 . 8 m ) 

4 .  Right-of-way 2 85 acres ( 11 5 . 4  ha) , plus ab out 
12 mile s  ( 19 . 3  km) o f  acc ess road s 

Sinc e the propo sed proj ec t i s  c onsid ered "p ermanent " ,  the 
visual eff e c t  of the tr ansmiss ion l ine is ano ther dir ec t , r elatively 
p ermanent , ir rev ersib l e  environmental change assoc iated with pro j ec t  
implemen tat ion . Howev er , in the event the l ine b ec ome s obs o le t e ,  
t h e  fac il ities could be removed and the land returned t o  i t s  original 
use . 
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H .  ALTERNATIVES T O  THE PROPOSED ACTION 

1 .  Introduction 

A d is cus s io n  o f  the array of alt ernatives tha t were consi dered 
is presen ted b el ow .  The se lec tion of alternatives wa s in fluenc ed by 
the following criter ia : 

a .  Th e ne ed to find a d el ivery po int capab l e  o f  acc epting 
the power o utput und er varying condi tions of th e 3 00 , OOO-kW New 
Me lones Powerp lan t .  

b .  Th e transmiss ion fac ili tie s avail ab l e  in the area a s  
shown on plate 2 4 .  

c .  Exist ing contra c t  requirements . 

2 .  T ransmi ss ion L ine Alt ernat ives 

a .  Overhead Single- and D ouble-Circuit Alternat ives 

Al though rated plan t  out put c ould be d el ivered over a 
s ingle- c ircui t , 2 30-kV l ine ; a doub l e-c ir cui t l ine wa s cho sen fo r 
the rea sons tha t follow :  

(1 )  Re l iab il ity c riteria estab l ished requir e rated 
plant output with one c ircuit out for main tenanc e .  

(2 ) Th e plan t  can b e  l ooped into an exi sting line , 
thus el imina ting the need for add it ional remote terminal fa c il iti e s .  

(3 ) Redu c tion in energy l osses und er normal operat ion . 

( 4 )  Savings ov er two singl e-c ircui t  line s in cost s and 
right-of-way , and o ther impac t s .  

b .  Voltage L evels 

The cho ic e o f  voltage l evel for the propos ed line wa s 
influenc ed by transmiss ion needs , reliabil ity , economic s ,  and 
c ompatib i l it y  wi th the existing sys t em .  

Vol ta g es c onsid ered wer e llS-kV, 2 30-kV ,  and S OO-kV. 

( 1 )  llS-kV . Th e  ex ist ing llS -kV t ran smi ssion fac ili tie s 
in th e ar ea are inc apable o f  ac c eptin g  the power output o f  the New 
Mel ones Proj ec t .  A l lS -kV d oub le-c ir cui t tower l ine would be 
inad equat e  for the power to be tran smitte d ,  and the power l oss e s  
would b e  more than fo r th e propo sed 2 30-kV system .  
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( 2 )  SOO-kV . Th er e i s  no SOO-kV system available  in the 
immed iat e are a .  Th e capac ity of this c lass of facil it ies is great ly 
in excess of the requirement . Both cost and land use wo uld be 
excessiv e .  

( 3 )  D irect Curr ent . Th e us e o f  d . c .  would be exceedingly 
exp ensiv e  f or terminals  and is no t c onsidered app ropriate . 

c .  Materials 

( 1 )  Structures 

Supp ort ing structures are av ailable in several 
categories based on the mat erials and shapes . Poles or tubular 
c onst ruc t ion generally use b ulkier members than lattice and tend to 
b e  used in the urban areas . Al ternative suppor ting structures 
c onsid ered are listed bel ow :  

(a)  Wood pole 

Wood pole struc tures we re cons idered but were 
not favored for the f o llowing reasons : 

1 Al though they tend t o  bl end into the 
wooded areas , the y are more massive than lattice st ruc tures and are 
more visible  from a distance . 

2 They ar e sub j ec t  t o  fire and woodpecker 
damag e .  

3 More st ruc tur es per mile are re qui red 
which requir es more maint enance roads and inc rea s es their vi sua l  
impact . 

4 Sh orter sp ans reduce the flexib ility of 
struc tur e placement . 

5 More maintenance is required than for metal 
p oles or towers . 

6 The limit ed supply of wo od poles could be 
more ap tly us ed elsewhere . 

7 Doub le-circuit wo od struc tures are not 
readily availabl e .  

8 Two singl e-circuit wo od struc ture l ines 
wo uld re quire si gni f icant ly more right-o f-way . 
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Al terna tives 

(b ) Tubular S t eel 

Tubu lar steel st ruc tures we re considered 
f o r  ins tal lat ion s outh of th e Stani slaus River and at th e S t ate 
Hi ghway 1 08 / 12 0  crossing . The in creased cost o f  ab out $ 1 4 , 000 
p er st ruc ture did no t seem to be  j us t if ied . 

The clean , s traight lines of th e tub ular steel 
t owers are more compat ible with high-d ensi ty us e in sub d ivided 
ar eas . A c ompar ison with lat t ice s truc tures f or vario us ba ckg round s 
i s  shown on plates 25 , 2 6 ,  2 7 ,  and 2 8 .  

The es thetic chara c teris tic s o f  an ob j ec t  
c onsis t  o f  f orm , color , texture and pa ttern . The esthetic chara c­
t eris t ic wh ich d if f erent iat es th e tub ular from lat tice s truc ture is 
f orm . Th e tubul ar pole has a solid form and mass , thus making it 
vis ib l e  from greater d istanc es . The latt i ce tower has an open f orm ; 
its mass is d iffuse d .  

Seen clo seup , the base o f  th e tub ular pole is 
smaller and is more symmet rical and app ear s l es s  mas sive than tha t 
o f  the lat tice t ower . Potentia l  clo seup viewing o f  th e transmis sion 
s t ruc tures which may o ccur along th e propo sed route and alternative 
r outes A and B are as follows : 

S t a t e  Hi ghway 
Crossings 

C o un ty Ro ad 
Crossings 

Hous ing 

Propos ed 

1 

3 

Rura l res idenc es 
near Oakdale 

Alt ernat ive A 

1 

6 

Rural res idence 
near Oakdal e 

Alt ernative B 

1 

5 

Rura l residence 
nea r Oakdale 

Copp er Cove 
Subd ivision and 
near Orang e 
Blossom and 
Lancaster Roads 

The S t at e Highway 1 0 8 / 1 2 0 cros sing is partially 
s creened and st ruc tur es would be more than 5 0 0 f eet  from the hi ghway . 
At this distance , the v isual impact sh oul d be less for t owers than 
p oles . A similar condit ion exists at the O ' Byrnes Ferry Ro ad . The 
Table Mo untain cross ing would be viewed from a distance in ex ces s o f  
1 mile . As pointed out in th e "Mitigat i on" Sec tion ( page 5 5 ) , the 
two st ruc tures at  th e Vi sitor Center Ov erl ook wi ll be camouflaged 
with a grey -g reen paint t o  match th e t errain . 
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Al terna tives 

(c) Weathered S teel 

Weathered st eel (ASTM A-S 88)  turns rus t 
c o lor ed when it weathers . Some people c onsider th at they blend 
well wi th a wood ed ba ckgound . Insulator con tamination may b e come 
ex cessiv e  and caus e f lashovers due to iron ox ide bleeding ov er 
insulator s tring s .  Corrosion oc curs at conductor conne ctions . 

( d )  Aluminum 

Aluminum structures t end to b e  more massive 
than st eel . Sp ec ial designs ar e requir ed . They al so hav e br ight 
surfa c es wh ich are difficul t to paint or treat . Anodized aluminum 
is very expensiv e .  

( e )  C oncrete and Specialty 

Considerab l e  po tentia l  exists 
tr eatment us ing conc rete and sp e c ialty s tructures . 
costs  involved to devel op th ese st ruc tur es have no t 

( 2 )  Insulators 

for esthetic  
The ad d itional 
b een j ust ified . 

An insulator is a b ell-shaped ob j ec t  of nonconducting 
mater ial s such as porcel ain , g las s , or plas t ic us ed to suspend the 
c onduc tor from th e s truc ture . Individual insul ator s are strung 
t og eth er in the length requir ed by th e voltage of th e line . Various 
c ol ors are available . Brown was selec ted to harmonize with the 
nativ e  backg ro und near the swi tchyar d .  Glass insu lators wi th a 
g reenish cast wi ll be us ed el sewher e .  

( 3 )  C onduc tors and Overhead Gr ound Wires 

Ea ch alterna ting curren t  c ir cui t has th ree-phas e 
c onductors . Cond uctors may consist  of one or more sub conductors 
d epending on th e l ine requir ements . The mo st common typ e  o f  conductor 
i s  al uminum with or without steel supporting cores . 

Standard aluminum conductors are sl ight ly cheap er 
b ut can cause a minor amount of glare . Nonre fle ctive conductors 
were s electively cho sen for us e in two 1 and 1 / 2 -mil e ( 7 . 9  km) 
s e c ti ons at ( 1 ) the New Melones Swit chyard , and ( 2 )  S t at e Hi ghway 
1 0 8 / 12 0 .  

2 
Th e 1113  kcmil ( 6 9 6 mm ) conductor si ze selec ted 

is one that is commonly used by PG&E so that accessor ies and f ittings 
would be read ily av ail abl e from stock .  It is al so an ec onomic 
c onduc tor s i ze for the capac ity involved an d exceed s the minimum 
s iz e  needed to keep corona noise and rad io in ter fer enc e within 
a cc ept abl e  l evels . 
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Al te rna tiv es 

St eel-st rand overhe ad g ro und wires are provid ed 
ov er the first 1 and 1 /2 mil es ( 2 . 4  km) o f  the l ine from the New 
Me lones SWi t chyard to sh ield the phase c onduc tor s from direc t 
l ightning st roke s .  Dire c t  l ightn ing s troke s to pha se c onduc tors can 
cause damage to any c omponent c onnec ted to the conductors wi thin a 
mi l e  or so of the d irect stroke . To pro tec t expen siv e  swi tchyard 
equipmen t ag ainst damage from direc t lighning strokes , it is g ood 
prac tice t o  in sta ll overhead g round wires ov er the swi t chyard and 
over a mil e  o r  s o  o f  the l ine from a swi tchyard . When lines ar e 
l oc ated in areas where the number o f  l ightn ing sto rms per year are 
l ow a s  in th i s  case , it is no rmally ac ceptab l e  to omit the overhead 
g ro und wi res from the portions of th e l ine tha t ar e more than ab out 
a mile from a swi tchyard .  Dire c t  l ightn ing stroke s t o  the se portions 
o f  line can , on occasion,  caus e damage to c ondu c tors or in sulators 
but the cost of r eplac ing such i tems is not g reat , and the risk is 
theref ore acceptab l e .  Th e ab ove basis was used in providing ov erhead 
g ro und wi re s .  Omiss ion of ov erhead g round wires near the New 
Me lones Swit chyard would resul t in a small reduc tion of vi sua l  
impact but woul d j eopardize switchyard equipmen t .  

d .  Alternatives t o  the Warnervi lle Connect ion 

It is nec essary that the power gener ated at the New 
Me lone s Powerplant be deliv ered to Bureau l oads . Investigati ons 
were mad e to select a delivery point whi ch wo ul d hav e the leas t 
a dv ers e envir onmental impac ts c onsis ten t  wi th ec onomical const raints . 
Power flow cases were run to determine the most promising deliv ery 
p o int . Th e alternative terminals considered ar e discussed in the 
f o llOWing parag raphs . 

( 1 )  Tracy SWi tchyard 

Tracy Swi tchyard is the nearest exist ing Bureau 
te rminal . It is ab out 6 2  miles ( 9 9 . 8 km) we st o f  the New Melones 
Powerplant . A preliminary route is shown on plate 2 9 .  Pr ime light 
indus trial , l ight commercial , or farmlands wo uld be crossed . The 
popul ation density i s  generally greater than in the pro po sed ro ute . 

The primary load of six pump mot ors at Tracy i s  
a d equately suppl ied b y  four 2 30-kV Bur eau l ine s from the north .  Th e 
o ut l et s outh i s  to the PG&E Comp any Tesla Substation . Th ese l ines 
are often heavily l oaded . The in troduc tion of New Me lones power 
would cause the l ines to ov erl oad . 

( 2 ) S an Luis Switchyard 

The San Luis Switchyard is ab out 7 0  airl ine mi les 
( 11 7  km) f rom New Me lones . A 4 2 4-MW pumping-generat ing plan t  owned 
j ointly with the State of Calif o rnia is located there . Their sys tem 
would be abl e  to ab sorb the power at tha t locat ion . Th e  pr imary 
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Al ternativ es 

obj ecti on i s  the d i stance involv ed , and the l ine wo uld hav e  to cross 
more o f  the fertile San Joaquin Valley farmland than the propo sed 
route . 

( 3 )  Melones 11S-kV Substation 

Th e  Melones 1 1 S -kV Sub s tat ion is located at the 
exi sting PG&E Me lones Powerplant adj acent to the New Me lones Power­
p l an t .  The stati on is gross ly under sized to rec eive full plant 
o utput . No acc eptab l e  me tho d of upg rad ing the se facil itie s to 
acc omo date the New Me lones power wa s f ound . 

( 4 )  Bellota 230-kV Sub s tation 

The PG&E Company 230-kV Bello ta Sub s tat ion rec e ives 
a surplus o f  power from the ir Tuolumne and Feathe r River plants and 
the Sacramento Muni c ipal Ut ility Distric t Rancho S e co Nu cl ear 
Powerplan t .  Additio nal power is not nee ded there . 

( 5 )  Warnerville Substation 

The c ity and county of San Franc isco 2 3 0 -kV Warner­
v il le Sub stati on rec eives power from the He tch He tchy proj e c t  
p l ants . The Warnerville Sub st ati on tie s t o  a PG&E Company Bell ota­
Herndon 2 30-kV l ine and to loads in the Mo des to/Oa kdale ar e a .  

Terminal s  at  the Warnervil le Sub sta tion would cause 
e xtra c onstruc tion not needed by the propo sed fac ilitie s . 

( 6 )  Parker Substation 

The Parker 2 30-kV Subs tation b e ing cons tructed by 
the Mo desto Irrigati on Distric t and ass o c ia te d l ines should be 
c apab le o f  receiving plant output . 

The Bureau has wheeling rights from the Parker 
Sub s tation to the PG&E 230-kV system near We stley . Ab out 11 mile s 
( 1 7 . 7  km ) o f  additional l ine c onst ruc tion wo uld be re quired through 
an are a with a higher population density than the prop o se d  route . 
Th is plan is more expens ive due to the highe r cost  o f  new c on struction 
than us ing exist ing fac ilitie s .  

( 7 )  Waterford S ub s tation 

The PG&E Company is c on Sid ering construc t ing a 
maj or sub sta tion near Wate rford Sub stat ion which would tie the ir 
f ut ure 5 00 -kV s ystem to the Turlock /Mo desto are a  load . The sub­
d ivision is no t presently s cheduled to be c ompleted in t ime to 
provide a terminal for the New Melones l ine and the locat ion of the 
s ub station has no t been firmly estab l ished . 
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e .  Alternative Routes 

Th ree al ternat ive routes t o  the pref erred route were 
c onsi d er e d ,  and they are : ( 1 )  Al te rna tiv e  Route A l oc ated in 
Calaveras , Tuol umne and Stanisl aus Countie s g enerally s o utheas t o f  
t h e  preferred route ; ( 2 )  Al ternative route B l oc ate d in Calav era s 
and Stan isl aus Count ies primar ily no rthwe s t  o f  the Stan isl aus River ; 
and ( 3 )  An und erg round route through Tuolumne and Stan isl aus Count ie s .  
Tab l e  8 is a c omparison o f  the al ternative routes with the pro pos ed 
route . 

( 1 )  Alt erna tive Route A 

(a)  Proj ect  Description 

Al terna tiv e  Route A would b e  ab out 2 5  mil es 
( 4 0 . 3± km ) l ong from its origin at the propo sed New Melones Swi tch­
yard to its termination point near the Warnervil l e  Sub sta tion . Th is 
r oute would ess ent ial ly f o llow the same corrid or as the preferred 
ro ute for the first 0 . 5 mile ( 0 . 8 km) t o  a point a cross th e acc ess 
road to the New Melones Dam . At this point the l ine would cross the 
Me lones-Riverbank Junc tion l15-kV wo odpole l ine and parallel it on 
the east side for ab out 2 . 2 mil es ( 3 . 5  km ) to Tab l e  Mo un tain . From 
her e ,  the route would c ontinue southe rly th rough scattered trees and 
b rush f or approx imately 3 . 4  miles ( 5 . 5  km ) pas s ing eas t of the 
Sierra Conservation Camp . 

The l ine woul d take a s l igh t turn to the 
west to provide a be tter c ro ss ing of Green Spr ing Run . Turning back 
e as t erly an d continuing southe rly through sc att ered trees , Al terna tiv e  
A would c ro s s  t h e  new hi ghway ( State Hi ghway 1 0 8 / 1 2 0 )  and the old 
hi ghway east of Ki stl er Ranch . Limited screen ing would be ob ta ined 
f o r  the highway c ros sing by the scattered oaks . 

From the highway c ro ssing , the ro ute woul d 
c ro ss Ro ck River Ro ad and roughly paral l el it for ab out 1 . 4  mil es 
( 2 . 3 km ) before c rossing the Hetch-He tchy Aqueduc t .  At the aqu educ t 
c ro ssing , the l ine would turn we sterly an d continue the rough 
p arallel of th e Ro ck River Ro ad for ab out 0 . 8 mile ( 1 . 3 km ) c on tinuing 
on to th e c o unty l in e .  

The l ine woul d then en ter S t anisl aus County 
a pp rox ima tely 1 mil e  ( 1 . 6 km) nor thwest o f  the c ity and c oun ty of 
San Fran c is c o ' s  transmission l ines and head southwes terly in ter sec ting 
the city of San Francisco  l ines aft er abo ut 2 mil es ( 3 . 2 km ) . thi s  
al ternat ive route woul d par all el tho se l ines  o n  th e so uth side for 
about 1 0 . 5  mil es ( 1 6 . 9 km) . From the int er s ec tion with th e He t ch­
He tchy Aqueduc t to th e end of the l in e ,  th e route wo ul d fol l ow an d 
p ar all el the same c orridor as tha t  d es crib ed for the preferr ed 
route . 
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Environmental 
Considerat ions 

Land Use 

--.s 
W 

Rec reat ion 

Socioeconomic 

Noise 

Table 8 

COMPARI SON OF ALTERNATIVE ROUTE WITH PROPOSED ROUTE 
( Cour tesy PG&E) 

Alternat ive Route A 

Paralle ls exis t ing lines for 
2 miles longer than propo sed 
route--more land affec ted . 

S ame 

S ame 

S ame 

Al ternative Route B 

Would go through the Copper 
Cove subdivis ion , and a 
rural res ident ial area and 
intensive agricultural 
lands . Near asbestos mine . 
Shortest route . Does not 
cross Tab le Mountain . 
Cro sses Route 108 / 12 0  
in more populated area . 
Near Oakdale Airpor t . 

Crosses S t anis laus River 
in area des ignated for 
conservat ion . Cro s s e s  
Black Creek (Tulloch 
Lake ) in Rec reat ion Area . 

Same 

Same 

Underground 
Alternat ive 

Disrup t ion during con­
struct ion-- 1es s  impact 
on land use after c om­
p let ion . 

Less imp ac t  on s ceni c  
overlooks and o n  o ther 
outdoor activit ies . 

Mor e  c o s t ly t o  build and 
longer c onstruction per iod . 

Mor e  noise and deterior­
at ion of air quality during 
construct ion . 



Tab le 8 ( cont ' d ) 

Environmental 
Considerat ions 

Visual 

Miles t raversed 
through each land-
s cape z one 1 

irrigated pastures 
" .j)- dry graz ing lands 

hummocky grass lands 

r iparian woodland 

rolling oak woodland 

dry s crub oak/digger 
pine s lopes 

Alternative Route A 

More vis ible than proposed 
route at Highway 108/120 and 
O ' Brynes Ferry Road c ro s s ing . 
Visible when crosses ridge 
s outheast o f  S ierra Conserva­
t ion Center . 

1 . 5  

4 . 2  

4 . 7  

0 

10 . 7  

3 . 7 

Table Mountain Format ion 0 . 2  

2 5 . 0  

1 See Table 5 for c omparison with the Proposed Route .  

Underground 
Alternative Route B Alternat ive 

Crosses near f lume , visib le Less impac t . 
f rom res idences in vic inity 
o f  Knight s Ferry and Tulloch 
Lake . Crosses 108/120  in 
visible area . 

2 . 1  N/A 

6 . 7  N/A 

0 N/A 

1 . 0  N/A 

9 . 8  N/A 

1 . 8  N/A 

0 N/A 
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Environmental 
Considerat ions 

Geology , Topography 
and Soils 

Hydrology 

"-J 
Ln 

Vegetat ion 

Wildlife 

Archeolog ical and 
Histor ical 

Tab le 8 ( c ont ' d ) 

Alternat ive Route A 

More access roads required than 
on propo sed route . 

Same 

Does not go through Tab le 
Mountain Natural Area . 

Same 

N one 

Al ternative Route B 

Does not cross Tab le Moun­
tain but crosses two pro­
minent r idges . Goes 
through areas in S tani­
slaus County des ignated 
as Class I and Clas s II 
agr icultural soils . Re­
quires more new c onstru c­
t i on of access roads in 
f irst sec tion of the 
r oute . 

Crosses Black Creek , 
Lit t1ej ohns Creek ( twice) 
and the S tanis laus River . 
Als o  crosses through 
irrigated lands in Stan­
is laus County . 

Extens ive cutting of brush 
and trees from switchyard 
to Stanis laus County line . 
Does not go through Natural 
Ar ea . 

Same 

N one 

Underground 
Alternat ive 

Greater impact on geology , 
t opography and s o ils during 
c onstruc tion . Grade cut ting 
and fil ling required around 
pressure c orrec t ion s t a t ion 
and transmiss ion terminals . 

Greater impact on sedimen­
tat ion dur ing cons t ruct ion 
but less impact after com­
p letion .  

Extens ive clearing during 
c onstruct ion . Permanent 
removal of vegetat ion within 
fenced areas around pressure 
correc t ion station and t rans­
mis s ion terminals . 

Less impact on birds or 
wildlife from loss of 
habitat . No opp or tuni ty 
to create raptor perches . 

None 



Al terna tiv es 

(b ) C onstruct ion Crit eria 

1 Access 

The ac cess  c on d it ions for Al ternat ive 
Route A would be similar to tho se o f  the preferred rout e .  From the 
New Me lones Powerplant t o  S t ate Highway 1 0 8 / 1 2 0 ,  the two routes ar e 
r el atively c lo se and , ther efore , ac cess  c ondi tions would b e  nearly 
the same . 

From State Hi ghway 1 0 8 / 12 0 t o  wh ere the 
l ine would parall el the exis ting city o f  San Fran c is c o  tr ansmiss ion 
l in e s ,  th e terra in bec ome s g entler than in the first secti on .  
Ac cess  woul d b e  dev el oped t o  each o f  the stru c ture l ocatio ns ; 
existing acc ess woul d be used whe rever po ssible . New ac ces s woul d 
be kept to the al inement or as close as  i s  prac t i ca l .  Ex ist ing 
ac c es s  would be us ed along the sec t ion parall eling the city of San 
Fran c is co transmission l ine . 

2 Clearing 

From the New Me lones Powerp lant t o  the 
Tu olumne County l in e  vegetation is similar to that f ound al ong the 
pre fer red route , and thus c learing would be similar . Fr om the 
Tuolumne County l ine to the tie point wi th th e Bellota -He rndon line 
the area is grass and pasturelan d ,  and it appear s  that no trees 
woul d hav e to b e  remov ed . 

3 S tructure Ins tallat ion 

The same metho ds would be us ed on this 
a l inement as  tho se used on the pref erred route . 

4 Conductor Ins tallation 

Due to the s imilar ity o f  the terrain and 
vegetation b etween the pre ferred route and Al ternat ive Rout e A ,  the 
installat ion o f  conduc tors woul d be done in a manner similar to the 
pr eferred route . 

5 Cleanup 

Th is operati on woul d be carried out in 
th e same manner as along the preferred al inement . 

(c ) Reason f or Reject ion 

Th is alternative is 1 . 6  mil es ( 2 . 6  km) l ong er 
than the proposed route and would imp ac t  an add iti onal 12 a cre s ( 5  
h a ) . In add ition ,  the towers wo uld be more prominent at the hi gher 
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elevation where they wo uld skirt Rushing Mo untain . More access road 
would be requir ed . 

( 2 )  Alt erna tive Route B 

(a)  Project  Description 

The l ength o f  Al terna tiv e  Route B i s  about 
21 . 4  mile s  ( 3 4 . 5  km ) ,  the shortest of thr ee overland ro ute s .  This 
al ternative woul d also originat e at the proposed New Me lones Swit ch­
yar d ,  and head west for ab out 0 . 3  mile ( 0 . 5  km) to the Melones Tap 
No . 1 and 2 Tran smi ssion Lines at the fringe o f  the asb es tos plant 
property . The l ine would parall el the south side o f  the Melones Tap 
f or about 0 . 8 mil e  ( 1 . 3 km) across Fr ench Cr eek . At thi s  po int , it 
would turn sl ightly to the south , an d continue we st erly across Bowie 
Flat for approxima tely 2 . 8 miles ( 4 . 5  km ) . 

Th e  l ine would then turn south an d cro ss the 
wester ly en d of the Bl ack Creek arm of Tullock Lake ( FPC Proj e c t  
2 0 6 7 ) . Cont inuing s outhwe st erly f or about 1 . 9  mil es ( 3 . 1  km ) , i t  
woul d enter Rancheria D e l  R i o  Es tan is1 ao , s o uthwest  o f  the Copper 
Cove Subdivis i on . From ther e ,  it woul d c ontinue southwest erly f or 
ab out 4 . 4  mil es ( 7 . 1 km) t o  the Calav er as Co unty l in e ,  c ro ssing 
Litt1 ej ohns Cr eek , Smith Fa1 t , Peachys Cr eek , and the Mel ones 
Riverb ank Junc tion 115-kV p ower1 ine . 

Enter ing Stanisl aus County , thi s  route would 
c ontinue s outhwe st erly for 2 . 5  mil es ( 4 . 0  km) , cross ing Chur ch 
Spring Ro ad and then parallel ing it for ab out 0 . 5 mile ( 0 . 8  km) . 
Turning s lightly to the eas t , th e l ine would continue so uthwes ter ly , 
c ro ssing South San Joaquin Main Canal j ust we st o f  the flume , ab out 
3 . 2  mil es ( 5 . 2  km) wes t  o f  Kn ights  Ferry . 

Th e  l ine would then cross the east erly end of 
Cape Ho rn Tunnel and continue southwest erly about 2 . 5  mil es ( 4 . 0  km ) 
t o  the no rth b ank o f  the S t anislaus River . The river cross ing wo uld 
b e  mad e j ust east of the Orange Bloss om Ro ad Br idg e .  En ter ing 
agricul tural lan d ,  the l ine woul d c ro ss Lanc ast er Ro ad , State 
Highway 1 0 8 / 1 2 0 ,  the S i erra Ra ilroad , Wambl e  Road , and the Oakda1£ 
South Ma in Canal b efore intersecting the c ity and coun ty of San 
Fran c is co ' s  transmission l ines . From this point , the route wo uld be 
the same as  the preferred route d iscussed earlier . 

(b ) C onstruction Cri teria 

1 Access 

Access from the New Me lones Powerp 1an t  to 
State Hi ghway 1 0 8 / 12 0  would need to be devel oped to each st ruc ture 
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l oc ation . Th is area does not provide read ily available  ac cess  from 
trails or roadways . 

The ar ea b e tween St ate Highway 108/120  to 
the tie point i s  basic ally g rass and pasture land and access would 
need to be developed along the alinement . 

2 Clearing 

From the New Me lones Powerp l an t  t o  approxi­
mately the county l in e ,  c ondu c tor stringing trails would b e  cut 
thr ough b rush and tree s . An area would al so have to be  cl ear ed for 
the in sta llation of each s truc tur e .  

3 Struc ture Ins tallation 

The in stallation would be d one in a manner 
s imil ar to the prefe rred route . 

4 C onductor Ins tallat ion 

Conductor woul d be in sta lled using similar 
method s to tho se us ed on the pref erred al inement . 

5 Clean-Up 

Th is phase would be carried ou t in a manner 
s imilar to th e other alternatives . 

( c )  Reason f or Reject ion 

Land us e c onsiderat ions we re re sponsible 
f or the rej ect ion of th is alternative.  The route crosses suburb an 
and rural sub d ivisi ons , prime ag ricultural soils , c onse rvation zones 
near the S t anislaus River and is near the asb e st o s  mine . It would 
be visib l e  at  the S t at e  Highway 108/12 0 cross ing . Mo re vegetation 
would be cl ear ed .  It would no t parallel exis ting lines f or any 
s ig nif icant distance . 

( 3 )  Alt ernative Route C 

( a )  P ro j e c t  Des cription 

Al te rna tiv e  Route C is s imi lar to th e pro posed 
r oute  ex cep t in the area b e tween the Tu olumne-Stanislaus County l ine 
t o  the Warnerv ill e Swit chyard . 

(b ) C onstruct ion Cri teria 

Constru c ti on cri ter ia ar e s imil ar to the 
p roposed rout e .  
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( c )  Reason for Reject ion 

Th e line imping ed on th e Wil lms Ranch his torical 
s i te . 

( 4 )  Underground Al ternat ives 

(a)  Pro j e c t  Description 

The const ruc tion of a doub le-circuit under ground 
t ransmis s i on line was explored as an al ternat ive to the proposed 
ov erhead tr ansmis s ion l ine . 

Due to th e geological makeup of th e Table 
Mo untain-Green Spring Run area ,  th e s te ep te rra in and the l imitations 
o f  c ons truction equipment , it was determine d tha t an underground 
l ine would not be suitable for the first 5 . 7 miles ( 9 . 2  km) , even 
though the area is recogni zed as one with numer ous envir onment al 
c onst raints . Therefore , at a point approximately 5 . 7 miles ( 9 . 2  km) 
s outh o f  th e New Me lone s Powerhouse on th e proposed al inement , an 
overhead-t o-undergr ound trans ition te rminal would be installed . The 
route wo uld then c ont inue und erground so uthwester ly ab out 1 . 9  miles 
( 3 . 1  km ) across open country to State Hi ghway 10 8 / 12 0 .  The under­
ground route would continue s o uth , parallel to an un imp roved road 
and traver se open country for about 3 . 0  mil es ( 4 . 8  km ) to th e 
Hetch-He t chy Aqueduct . Th e route would then follow the aqueduc t for 
ab out 12 . 9  miles ( 2 0 . 8 km) t o  th e Warnerville Sub s tat ion area wh ere 
it would c onect into the Bellota-Herndon 2 30-kV t ower line at  a 
trans ition station . The underground portion of th e route is 1 7 . 8  
miles ( 2 8 . 7 km ) long . 

(b)  C onstruction Criteria 

1 Type of Ins tallation 

The double-circuit un derground tr ansmis s ion 
l ine wo uld c ons ist of two high-pre ssure , o il-f ille d ,  p ip e-typ e  
2 30-kV cable ins tal lat ions . Ea ch circuit , c onsi s t ing of th ree 
c ab les , would be encased in a 10-inch ( 2 5 . 4  cm) O . D .  ( outer d iameter)  
o il-filled st eel pip e .  Oil  impregnated paper wrapp ed ar ound each 
c onduc t or woul d  be th e primary electrical ins ulat ion between the 
c onductors and th e pip e .  To pres erve th e insulat ion qualit ies of 
this paper , the heat generated by th e electric current in th e 
c onductors would need to be  dissipat ed to th e sur round ing soil . The 
two pipes would be buried in a c ommon tr ench . A special thermal 
b ac kfill  mater ial would be placed in th e trench ar ound each p ip e  to 
d isperse he at more ef f ic iently than na t iv e  s oi l s .  A manhole would 
be ins t alled every 1 , 500 to 2 , 500 f eet ( 4 5 7 . 2  to 7 6 2  m) along th e 
r oute to be used for cable  ins tal lat ion and maint enance of th e l ine . 
Trans ition terminal s would be const ruc ted , one at each end o f  th e 
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underground line . Ea ch terminal would contain transit ion structures , 
l ightning arre s ters , po theads , and oi l-pumping fac ilities t o  maint ain 
the high o i l  pressure required in th e und erground pipes . At roughly 
th e midpoint of the line , a pressure co rre ction st ation wo uld ne ed 
to be installed to prevent excessive oil pre ssure at potheads on th e 
Warnerville end due to a difference of el evation in th e l ine . 

2 Circuit Installat ion 

A trench approximately 4 f eet ( 1 . 2 m) 
wide and av era g ing 6 f ee t  ( 1 . 8  m) in depth would be dug along the 
a1 inement . Some blas t ing might b e  re quired along th e route for rock 
removal . Forty-fQot ( 1 2 . 2  m) sec tions of st eel pipe wo uld b e  we lded 
end to end and lowered int o  th e trench . As th e p ip es are welded 
t o gether , each j oint would be pr es suri zed to check for leaks . 
Special thermal backf ill mat erial wo uld be poure d  around th e pip es 
t o  wi th in ap proximately 3 feet  ( 0 . 9 m) of th e earth surface and 
ordina ry backf ill material would be us ed to fill th e remainder of 
the trench . During the pipe installat ion , manholes wo uld be placed 
s trate gically along the route ev ery 1 , 500 t o  2 , 500 f e et ( 4 5 7 . 2  t o  
7 62 m) . Ea ch s e c ti on of pipe b e tween manholes would be pressurized 
and held for a period of t ime so that it co uld be monitored for 
leaks . Th e un derground cables would th en b e  pulled int o  the pipes 
b etween manho les and sp lic ed tog ether at each manhole to form a 
continuous length o f  cable . Th e s ealed pipes wo u1d

2
be fi lled with a 

special high-grad e oil and pr essuri zed t o  2 20 1b /in g ( 1  5 19 . 6  
kPag ) . If the pressure shoul d  fall signif i cantly b el ow this value , 
the l ine would be tken out o f  service to prevent damage t o  th e 
cab les or pipe s . Af ter locating and correc ting the problem ,  the 
l ine wo uld be re turned to serv ic e . 

3 C leanup 

Cl eanup procedures wo uld be s imil ar for 
the entire line . Al l excess d ir t  and sh ipp ing materials would be 
d ispo sed o f  in approved dump sites . Cons truc tion hardwar e and 
e quipment would be removed and d is turb ed so ils and sha llow-rooted 
v eg etati on wo uld b e  resto red where po ssible . 

( c )  General Spe cificat ions 

General Sp ec ifi cations of th e Al ternat ive 
Underground T ransmiss ion L ine 

1 .  Line Leng th 
Undergro und Portion 
Ov erh ead Portion 

2 .  Right-o f-Way Width 

Approximat ely 1 7 . 8  miles ( 2 8 . 7 km ) 
Approximat ely 5 . 7 miles ( 9 . 2 km) 

30 f eet ( 9 . 1  m) 
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3 .  Type o f  Conductor 

4 .  Sing le Circuit Capac ity 

5 .  Type o f  Ins tallation 

6 .  Pipe Type 

7 .  Trench Dimensions 

8 .  Locat ion of Manholes 

9 .  Type o f  Manholes 

10 . Type o f  Cons truc tion 

( d )  Comparis on 

Aluminum , lb s (kg ) 

S t ee l ,  lb s (kg)  

Insulat ing Paper , lb s (kg ) 

3 , 000 , 000 cirZular mil ( 3  000 kcmil ) 
( 1  8 7 6  011 mm ) ,  aluminum compac t 
segmental , 7 60 mil insul ation , 0 . 760  
inch ( 1 . 9  cm) , 3 . 75-inch ( 9 . 5  cm) 
outside diameter 

344 MVA normal thermal rating 
@ 10 0 %  load fac tor 

High-pressure , oil-filled , p ip e­
type cab le 

10-inch ( 2 5 . 4  cm) out side d iameter 
steel pipe 

4 feet wi de ( 1 . 2  m) , 4 to 12  feet 
( 1 . 2  t o  3 . 7 m)  deep 

Every 1 , 500 to 2 , 500 f eet ( 4 5 7 . 2  t o  
7 62 m)  

Reinfor ced concrete , app rox imately 
3 feet high ( 0 . 9  m) , 12 feet ( 3 . 7  m) 
wide , 22 feet  ( 6 . 7  m)  long 

Open trench 

of Materials 

Overhead Underground 

83 7 , 000 1 , 7 6 6 , 800 
( 3 7 6 7 0 0 )  ( 7 95 0 6 0 )  

1 , 840 , 000 5 , 712 , 200 
(828 00 0 )  ( 2  5 70 4 9 0 )  

0 3 , 719 , 000 
( 1  673 55 0 )  

Insulat ing Porcelain,  lb s (kg ) 1 2 2 , 800 49 , 100  
( 5 5  2 6 0 )  ( 2 2  095 ) 

Oil , g al s  (kg ) 0 3 88 , 5 00 
( 1 7 4  825 ) 
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( e )  E f f ects  of Underground ing 

The environmental effects  o f  an underground 
al ternat ive woul d b e  conf ine d mainly to the cons truc tion period . 
The few res idences that exis t near the pr opo sed al inement might 
experien ce some in creases in no ise and dus t ,  caused by men and 
equipment working in the area . The pr esence of large quantities of 
r ock in the area ind icates that b l as t ing may be re quired . Some 
temp orary tra f f i c  interrup tions wo uld result at road crossing s .  In 
lo cat ions where dus t  would be excessive the construc tion area would 
b e  wet t ed down to decrea se th e dus t . Fl agmen and road s igns wo uld 
be used to aid in tra f f i c  contro l . An all-wea ther acc ess road 
capab le o f  hand l ing 2 0- to 3 0-ton ( 18 to 27 t )  payloads wo uld be 
required along th e route as part of th e 30-f oot-wid e ( 9 . l-meter-wid e )  
right-of-way nece ssary for construction and operat ion of the l ine . 
The const ruc tion area would have to be  cleared of any vegeta tion , 
but sha llow-roo ted plants wo uld be al lowed to grow after const ruc tion 
was c ompleted . Long-term operational eff ects  wo uld in clude pe rmanent 
remov al of all vegetation wi thin the fenced areas of the pressure 
c orre c ti on stati on and transit ion terminal s .  Sinc e the se sites 
would requ ire a level area of approximat ely 1 5 0  feet by 200 f e et 
( 4 5 . 7 by 61 m) , grade cutt ing and fi lling might be ne ces sary to 
ob tain the se level ed areas . 

( f )  Reasons for Rej ection 

Al though the in s ta llation of a doub le-circuit 
und erg round tr ansmis s ion l ine is technically and phys ically po ssible , 
the envir onmental benefits gained by el iminat ing the overhead l ine 
are outweighed by the inc rea sed us e o f  natural resources and ad di­
t ional cost . A c able  tr ench would dis turb mor e veg eta tion and wo uld 
c o s t  mor e than ten times as much as th e cost of th e proposed ov erhead 
t ransmission l ine . Therefore , under ground ing was no t cho sen as the 
p referred method for the proposed ac tion . 

3 .  "No Pro j e c t "  Alt ernat ives 

If no action were taken , it wo uld be impossible  to deliver 
the plan t  output t o  our pre ference customer s and pr oj ect  loads . An 
a l terna t iv e  power source would be re quired . An alternative power 
source would likely involv e the us e of nucl ear or fossil  fuels  wh ich 
are nonrenewable resour ces and in a l imited sup ply as opp osed to the 
use o f  hyd ropower which utilizes a renewabl e  " cl ean " energy sourc e .  
In add iti on , the water c ons erved by the New Melones Reservoir could 
not be used to generate power . This al terna t ive would no t be in 
c onfo rmity wi th the c ongress ional autho rization ( P, . L .  8 7-8 74 ) . 

Th e landscape would not be sub j e c ted to the overhead l ines 
and the envir onmental impacts of the l ine as d is cus sed in other 
parts of th is s tatement would not occur . Present land us e practices 
( primar ily dryl and cattle grazing over most o f  the al inement ) woul d 
b e  expe c ted to c ontinue with only minor changes . 
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I .  CON SULTAT ION AND COORDINATION 

1 .  Deve lopment of the Proposal and Preparation of the D raf t 
Environmental S tatement 

The in d iv iduals and agencies c ontac ted by the Bureau 
of Re clamat ion are g iv en in Appendix G and those by the PG&E Comp any 
in App end ix F .  Copies o f  co rre spondence from the State Of fice of 
Historic Pr es ervation to the PG&E Company are al s o  presented in 
Append ix F .  Ag en c ie s  with j urisdic tion ov er th e proj ec t  are given 
in Appendix 1. 

2 .  Glossary, Ref erences , and Metric C onvers ion 

Append ix A c ontain s  a gloss ary of terms us ed wi thin thi s 
s tatement . Appendix H c ontains a list of many of the ref erenc es 
uti l iz ed in the prepara tion o f  the s ta tement . Append ix K contains 
a lis ting o f  s everal o f  the most us eful conver s ion fac tors for 
c onver ting val ues f rom the English to the me tric sys tem . 

3 .  Review o f  Draf t Environmental S tatement 

Comments on the Oc tob er 3 ,  1 9 7 7 , draft env ironmental sta tement 
were rec eived from 19 entities . Copies of the c ommen ts re ceived ar e 
pr esente d in Append ix L o f  thi s  sta tement . The comments re lat ed to 
fauna , d ismantl ing at the end of serv ice , herb ic ides , preservation 
of ar tifac t s , centrali zed elec tric power , j ust ifying re servoir 
f il l ing by the transmis s ion l ine , oppo siton to alternativ e  B ,  and 
c ost of alterna tives . Th e Pub lic Util ities  Commiss ion of Cal ifornia 
ind ica ted tha t they wil l  have to have costs from PG&E showing tha t 
the rat epa yer s wil l  b e  protected . 

A formal pub l ic hear ing on the draft  envir onmental st atement 
was held in the Oakdale Communi ty Center on November 3 0 ,  1 9 7 7 , at 
7 : 30 p .m .  Ther e were no formal re que sts to sp e ak . However , two 
p eople d id make c ommen t s  during the he aring . Mr . Leo H .  Mo ir of the 
Calif ornia Pub l ic Ut ilitie s Commission (PUC ) stated th at the PUC was 
a part of the hearing and requested a documen t  ent itled , "Pub l ic 
Agne cy Comment s Supp lement ing the Draft Environmen tal Impact Repo rt-­
November 1 9 7 7 "  be mad e a part of the transcript of th e hearin g .  The 
c ommen t s  were on the PUC Dr aft EIR .  Ad dit ional ly , Mr . Thorn Gray of 
the Mo desto Bee  asked that cost-b enefi t analyses of all alternatives 
b e  inc luded in the f inal EIS . 

A summary of the comments rec eived is giv en in the fol lowing 
par agraphs together with a description of the place and manner in 
whi ch c ommen ts ar e treated in this final statement . The number in 
paren thesis following the agency or organization re fer s to the page 
number in Appendix L .  In some in stances where concerns we re not 
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fully c overed in the final tex t or wh ere spe c ial emphas is wa s 
indic ate d ,  further response follows the general statement regar d ing 
c over age . 

The Oakdale Irigation D istrict ( L-l ) found no adver se 
impac ts on their operat ions or the environment in general . 

The S tate of Calif ornia Public Utilities Commi ss ion ( L-2 ) 
f ound no signi ficant inc ons istencies b etween the PUC Draft EIR and 
our Draft E IS .  They d id c onsid er that the v isual impac t of the l in e  
would be significant . 

The Uni ted S t ates Department of the Interior Bureau of 
Indian Af fairs (L-4 ) f ound that no Ind ian lands under their j uris­
d i c ti on were inv olv ed .  

The Uni ted S tates Depar tment of Health, Education ,  and 
Welfare O f f ic e  of Envir onment al Affairs (L-5 ) o ff ered no comments .  

The Uni ted S tates Department of the Interior Geo logical 
Survey (L-6 ) was c oncerned with the frequency of herb icide applicat ion 
and tha t the c oncentr ation o f  herb icides might lea ch in to the 
shall ow g round-water reservoirs or migrate to sur face-water (page 
5 1 )  • 

The United S tates D epartment of the Interior Bureau of 
Mines (L-7 ) sug ges ted an improv ement ab out mineral depo sits (page 
8)  • 

The United S t ates Depar tment of the Interior Bureau of 
Outdoor Recreation (L-8 )  f ound that rec reation wa s adequa tely 
add res sed for the pre fer red route . 

The United S t ates D epartment of the Army C orps of Engineers 
(L-9 ) f urnished mino r revis ions (pages 6, 1 1 ,  and 2 2 ,  and plate 13 ) .  

The United S tates D epar tment of the I nterior Fish and 
Wildlif e S ervice  (L-l O )  agreed with the alterna t iv e  selec ted . 

The Mode s to Irrigat ion D is trict (L-ll ) were concerned ab out 
the economic s o f  al ternatives to the Warnervil le conne ction.  

Th e purpo se o f  an E IS i s  to aler t the Presi dent , CEQ, the 
public , and Congress to the environmental c ons equenc es of the 
propo sed ag ency ac tion.  See  E . D . F .  vs . Arms trong 3 52 F .  Supp . 5 0  (4  
ERC 1 7 6 0 )  aff irmed 4 87 Fed . 814 ( 6  ERC 1 0 68 )  9th  c ir cui t inv olv ing 
the New Me lone s E IS .  Al so Trout Unl imited et . al e v s .  Mo rton 5 0 9  
Fed . 1 2 7 6 (9th c ircui t ) . 
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The United S tates Department of the Interior Bureau of L and 
Management ( L-12 ) suggested tha t Federal land s be b roken down by 
a g enc ies (pages 24 and 2 5 ) , the leng th and ac reage of ac cess  roads 
be add ed (pages 41 and 5 3 ) , and the number o f  l iv e  streams b e  
spec if ied (pages 40,  4 5 ,  and 6 2 ) . Plate 18A wa s added to sh ow 
ground sl ope s al ong the l ine (pag e 4 0 ) . Tabl e  8 was revis ed to sh ow 
impac t s  on arc heo log ical and his torical values (pag e 7 5 ) . 

Ad ditional c oncerns not fully c ov ered by the tex t for 
v ar ious reasons are responded to below :  

Concern : The hi s to ric al and arche ological sites be  sh own on 
a plate . 

Respons e :  We pr efer not t o  distribut e  detail ed in formation 
to the g enera l pub l ic with the loca tion of hist orical and 
archeo l og ical sites l es t  the sites b e  destroyed by un ski lled 
collectors . Detailed archeo log ical survey reports have been 
submit ted to the State Hi storic Preservation Offic e .  

The S tate of Ca1if ornia--Of fice of Planning and Res earch 
(L-14 ) ver if ied tha t this sta tement is in c omplian ce wi th th ose 
aspec ts o f  the National Environmen t Policy Ac t that ar e imp lemented 
by the Office  of Manag ement and Budget Circ ular A-9 5 .  

The City of Oakdale (L-15 ) were oppo sed to al ternat ive B 
b ecause it wo uld interf ere with their fut ure airp ort expansion.  The 
Depar tment does not c onsider alternative B t o  b e  a viable  al ternativ e .  

The Federal Energy Regulatory C ommiss ion (L-1 6 )  noted that 
they are no l onger the Federal Power Commiss ion (pages iii , iv , 2 ,  
1 1 , and 4 1 ) . 

Additional concerns no t fully c ov ered by the text for var io us 
r easons are responded to below :  

C oncern :  The poss ib l e  loss
' 

o f  l ine perfo rmance due t o  the 
lack of s tatic shield conductors over the full length of the 
l ine . 

Respons e :  The low isokeraun ic lev el o f  1 0  o r  less doesn ' t  
mer i t  the added fac il itie s .  Is okeraunic lev el is the 
exp ec ted l ightn ing st orm days a year . 

Th e United S tates Department of the Interior National Park 
S ervice  (L-1 8 )  concerns no t ful ly cover ed by  the text fo r var ious 
r ea sons are responded to bel ow :  

C oncern : The Serv ice rec ommended that th e identified 
archeo l og ical re sourc es which mee t the criteria fo r the 
Na tional Reg is ter of Hi st oric Plac e s .  
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Respons e :  The Pacific Ga s and El ec tric Company has suppl ied 
the appropria t e  information to the S t at e  Histo ric Preserva tion 
Of ficer . A c opy of your letter has b een forwarded to 
them . 

The Unit ed S tates Department of the Interior National Park 
Servi ce ( L-18 ) .  The Serv ice rec ommend ed tha t identified ar cheologic al 
res ources b e  evalua ted for their Na tional Reg is ter o f  Hi st oric Plac es 
s ignif icance in c onsulta tion wi th the State Histo ric Preservation 
Officer , and results o f  tha t c onsulta tion be documented in the final 
s ta tement . 

The Pa c if ic Ga s and El ec tric Company has supplied the 
appropria te information to the State Hi sto ric Preservation Of f ic er 
( pag e 4 1 ) . 

The Pacific G as and Electric C ompany (L-1 9 ) o ffered an 
e d itoria l  chang e wh ich has been made ( pag e 11 ) .  

The Friends of the Earth (L-2 0 )  was concerne d ab out the 
p o ssib le impac ts o f  c onst ruc tion on maj or mig ratory ro ute s of maj or 
mammal s  such as  deer , that res ide in the ar ea (page 4la) . 

Additional c oncerns not c overed fully by the tex t for 
v ar ious r easons are responded to b el ow :  

Conc ern : It was noted that dec ommiss ioning pr ocedures and 
costs to dismantl e the propo sed proj ec t  after it is no 
longer needed were not c overed . 

Respons e :  The 5 0-year per iod refers t o  the in itial service 
c ontra c t  wi th PG&E . The ac tua l  l ife of hydroproj e c ts and 
the powerl ine may extend beyond 100 year s  wi th pr ope r 
maintenance . We an tic ipa te renewing the c ontrac t after 5 0  
years . Ther efore , d ec ommiss ioning i s  no t an tic ipa ted . If 
or when the l ine is no l onger needed , it woul d be removed by 
PG&E at their expense . The tower s would be disassembled , 
and the c onduc tors wo uld be placed on ree l s  for possible 
reuse or salvag e .  

This environmental sta temen t i s  f o r  the elec tric transmis sion 
l ine . Th e  New Me lones Lake Final Environ"men tal Impac t Statement , 
which was filed wi th CEQ by the U . S . Army Enginee rs in May 19 72 
( r ev ised June 21 , 1 9 72 ) , c ov ered the dam an d powerhous e .  The Bur eau 
o f  Re clamation f il ed an Environmen tal Impac t Statemen t on New 
Me l ones Lake Suppl ementa l Da ta on Us e of Conserva tion Yield  with C EQ 
o n  January 2 3 ,  1 9 7 3 .  

Concern : They were concerned ab out pol lut ion caused by 
herb icides  and its treatment in the draft . Lab or intensive 
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methods o f ·

\
ve,setatton removal .... as suggested. The potential 

benefits we�e employment ,  conservat ion of fossil fue l s ,  and 
possible contaminat ion. 

Response: Although herbicides may be used. the use of 
manual tree t rimming is not precluded. Only about 11 miles 
of the line is on tree and brush-covered foothills . The 
brush and trees are sparse on much of this land . Trees 
would generally be t r immed rather than removed. The herb­
icides covered In the report would not be used in large 
quant i t i e s .  There would not b e  suffic ient tr imming requi red 
on the proposed line to hire individuals for that specific 
purpose. 

Substantial savings in fossil fuel by labor intens ive methods 
is questionable .... hen the total operation is considered. 

Concern: An outline of the special construction techniques 
to be used if archeological artifacts were uncovered during 
construction was requested. 

Response: An archeological survey has been made and sites 
were ident i f i e d .  The towers have been located to avoid 
these locations. Construction people will be advised of the 
location of the sites and admonished not to disturb them. 
An professional archeolog ist will be present when construction 
is done in the site areas. Should any sites be discovered 
during excavation for footings, they will be studie� he fore 
construction continue s .  The techniques used will be dependant 
upon the nature of the resource discovered . Coordination 
with the State Historic Preservation Officer will inl'>urp.; 
that the techniques utilized will be appropriate for the 
nature of the resource. 

Concern: The concept o f  centrally produced electricity was 
questioned. 

Respons e :  Studies by the Western Syst ems Coordinating 
Counci l ,  the State of California Energy Commission, the 
Federal Energy Regulatory CommisSion, and various electrical 
utilities show a defic iency in future domestic energy 
supplies. The Department of Energy is keenly interested in 
meeting the present energy needs of the United States. 
Energy self-sufficiency is not at hand , and the development 
of all economical means o f  supplying �nergy is being considered. 
The use of hydroelectric energy conserves fossil or nuclear 
fuel and is environmentally advantageou s .  

Concern: A concern that the line would b e  used as a justifi­
cation for f i l l ing the New Melones Reservoir was expressed. 

Response: 
depend on 

The filling of the New Melones Reservoir will 
the outcome of the U . S .  Supreme Court deliberations 
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� " 
concerning the State Water Resources Control Boa/d Decision 
1422. Since the proposed line would be required f o r  the 
project under Decision 1422, construction of the line 1s not 
dependent on the outcome of the court decision. Even if the 
U . S .  Supreme Court rules 1n favor o f  the State of California 
In this matter, the proposed line is still needed. Studies 
show that the full capacity of this line will be needed to 
deliver the power generated at New Melones during an average 
of about 4 months each year because the storage limits 
imposed by Decision 1422 require that all normal reservoir 
inflow be released (through the powerplant or spilled) after 
reservoir storage reaches 650 , 000 acre-fee t .  The average 
annual inflow to New Melones Reservoir is in excess of 1 

million acre-fee t .  It i s  anticipated that under normal 
conditions most releases would be made through the powerplant . 

Further, it was recognized by the State of California Water 
Resources Control Board that the storage limitations set by 
Decis ion 1422 were interim in nature and could be modified 
at any time based on a demonstration of beneficial uses of the 
water supply. Therefore, it is reasonable and prudent to 
construct a transmission system capable of carrying the 
plant ' s  full output at this time. The cost of the line is 
about 5 percent of the total project c o s t .  

The Modesto Bee (L-23) was concerned about the financial 
analysis of the alternative s .  This has been covered in this appendix 
under Modesto Irrigation District which has a mutual concern. 

The Friends of the River (L-24) objected to the construction 
o f  the transmission line based on the need for the line if the Water 
Resources Control Board Decision 1422 was upheld by the U . S .  Supreme 
Court. This concern is similar to that of the Friends of the Earth 
and is covered in that response (page 87) . 

The United States Department of Agriculture (L-25) had no 
comments . 

The United States Environmental Protection Agency (L-26) was 
concerned about air quality as discussed be low . 
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ng to existing pollutant levels and air quality 
aph B . I . a  on page 14 was revised and appendices M 

impacts resultin g  from 
or emissions indirectly associated with the 

Response: The impacts durin g construc tion would be short In 
duration and would not significantly a f f e c t  t h e  environmen t .  
Construc tion related impacts are discussed on pa g es 36 
through 45 . 

Other minor emissions assocated with the project would be 
those generated by t h e  fabricat ion and transportation 1)£ t h e  
line materials and equipment .  Although these emissions 
would contribute to t h e  total pollutan t s .  they are not 
considered to be a significant portion. 

Concern: Air Quality impacts associated with each alternative 
was n ; t  included. 

Response: The impacts on air quality o f  the overhead lines 
would relate to the line len g t h . The proposed line length 
is only slightly longer than the shortest route considere d .  
T h e  under ground al ternative would require considerable 
excavation and possibly some blastin g .  Only a very minor 
difference in air pollution would occur due to difference in 
access distances . 

Concern: 
s hould be 

Comments on Air Quality are scattered and e f f o r t  
made to organize them in the final statemen t .  

Response: This has been done for the existing environment 
on page 1 4 .  Similar changes in t h e  sections on impacts and 
mitigation would improve the format o f  this repor t .  However, 
because of time constraints and the expense involved, we 
have chosen not to make t h e  sug gested changes . Although the 
sug gested changes would, as previously stated, imp rove the 
repor t ' s  format, they would not add any additional data on 
environmental impact s .  

Concern: A discussion on f u g itive dust and slash burning ,  
and procedures followed to abate dust is needed. 

Response: Regulations covering fugitive dust and slash 
burnin g are found in t h e  State of California Health and 
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Safety Code and are enforced by the counties �volved. Part 
4 covers fugitive dust mainly as a nuisance and slash 
burning 8S open burning of wood wastes on property where 
grown. Burning 1s allowed on permissive days . The line 
construction will conform to the above regulation s .  The 
contributions to air quality deterioration are not considered 
to be significant. 

Small amounts of particulate matter are likely to be produced 
locally from tower construction, road improvements , and 
vehicular traffic. The effect during construction would be 
localized. 

JDust abatement would be provided by water sprinkling if it 
bec omes a nuisance. Some dispersion would occur from the 
wind. 

Concern: Air pollutton might occur from blasting deposits 
of asbestos into the air and health problems might resul t .  

Response: Asbestos deposits generally occur in pockets in 
this area. No known deposits are within the proposed 
transmission line easement . The blast ing charges used to 
excavate tower footing, if any, would be small and any 
asbestos dust blown into the air would be local and in 
limited amounts . The possible blasting would occur in the 
rock-bound areas of Tuolumne County. 

The duration and quantities of any possible discharge of 
asbestos in the air are smal l .  The asbestos along with any 
dust would soon settle or be blown away. 
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ANDES ITIC 

ACCESS ROAD 

ACRE-FOOT 

ACSR 

ALLUVIAL 

ALLUVIAL PLAIN 

AMBIENT NOISE LEVEL 

ANTICLINE 

ARCHEOLOGI CAL S ITE 

APPENDIX A 

Gloss ary 

Composed primarily of f ragments of ande s ite , 
a lava intermediate in compo s ition between 
a rhyolite and a basalt . 

Any road to reach the work s i tes . 

The vo lume (as in irrigat ion water)  
that would cove r one acre (43 , 5 6 0  
s quare feet  o r  (4 05 0 m2 ) to  a dep th 
of I foot ( . 0305 m) . 

Aluminum Conduc t or- Steel Reinforced , 
a typ e of electrical conductor . 

A general term for c lay , silt , and 
gravel , or similar uncons olidated 
mate rial deposited during re cent 
geologic time by a body of running 
water . 

A level or gen t ly s l op ing l and surface 
produced by extensive depo s it ion of 
clay , silt , sand , or gravel through the 
a ction of running water . 

That level of noise (normal ly measured 
in decibel s )  exis ting in an environ­
ment und er normal c ond itions . 

The upward geological fold , convex 
upward in rocks whi ch contains the 
s t ratigraphically older rocks that may 
hold accumulations of gas or oil . 
(Also called a dome . ) 

A site lend ing itself to the s cient ific 
s tudy of extin c t  peoples or of past 
phases of the culture of historic 
peoples through ske letal remains , foss ils 
and obj e c t s  of human workmanship found 
in the earth . 
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ATTENUATION 

AUGER 

AWG 

BATHOLITH 

BREAKDOWN GRADIENT 

CENOZOIC 

CHANNEL FILL 

CIRCUIT 

CIRCULAR MIL 

CONDUCTOR 

CONSOLIDATE 

CONTACT 

CONTAMINATION (INSULATOR) 

A general term used t o  denote a decrease 
in magnitude in transmis s ion of electrical 
energy from one point to ano ther . 

Large spiral bit  used f or boring in 
soil  or rock . 

Amer ican Wire Gage is a wire s ize s t andard . 

A great mass o f  intruded igneous rock 
that f or the mos t  part s t opped in its  
r is e  a cons iderab le distance below the 
surface . 

That value o f  electrical s tress which 
when app lied t o  the surrounding atmosphere 
causes a f lashover . 

A geological t ime era . See f igure 6 .  
An alluvial deposit in a s tream channel 
or in an abandoned cuto f f  channel .  

A system o f  conductors through which 
three-phase electric currents are 
intended to f low . In the case of trans­
mis s ion and distribution lines , each 
circuit wil l  cons ist  of three conductors . 

A unit o f  area equal t o  0 . 7 854 squar e mil 
(5 . 1  x 10-4 mm2 ) . A mil i s  one thousandth 
p art of an inch . A one-inch d iameter c ircle 
contains one million c ircular mils . 

A wire , or comb ination of wires not 
insulated from each o ther , suitab le 
for carrying an electric current . 

The gradual or s low reduct ion in volume 
and increase in dens i ty o f  a material in 
response t o  increased load or compressive 
stres s . 

A p lane or irregular surface be tween two 
different types or ages of rocks . 

The format ion o f  s oil and res idue on an 
insulator ultimately resulting in an 
insulation breakdown . 
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CROSSTIE 

CRY STALLINE 

CUESTA 

CULVERT 

CURRENT , STEADY­
STATE 

DECIBLES A-WEIGHTED (dBA) 

DEFORMATION 

DEMOGRAPHY 

DENSITY 

DIP 

DISPLACEMENT 

DISSECTED HILL TOPOGRAPHY 

EASEMENT 

Sect ion of p ipe used to connect two 
parallel p ipelines . 

A rock cons i s t ing who l ly of  c ryst als or 
f ragment s  of  crys tals . 

A hill or  ridge with a gent le s lope on 
one side and a s t eep s lope on the other . 

A transverse drain . 

The value of  a current af ter all transients 
have decayed to  a negligib le value . 

Sound pres sure levels we ighted in accor­
dance with A scale . A-weighted s caled 
s imilar in response to that of  human ear 
for normally encountered s ound s . One dBA 
represen t s  the f aintest audibl e  sound . 5 0  
to 6 0  dBA represen t s  normal conversation 
at 3 t o  5 feet ( 0 . 9  m to  1 . 5  m) . 

A general te rm for the proces s of folding , 
faulting , shear ing , compression , or ex­
tension of the rocks as a result of various 
earth f orces . 

The statist ical study of  human populat ions 
especially wi th respect to size and dens ity , 
d is tribut ion , and vital s tatist ics . 

The quantity per uni t  volume , unit area 
or  unit length . 

The angle that a st ructural surface , e . g . , 
a bedding or fault p lane , makes with the 
horiz ontal , measured perpendi cular to the 
s trike of the st ructure . 

The relative movement of the two sides of 
a fault , measured in any chosen d irect ion . 

A cut into an eroded surface of considerab le 
area and s l ight relie f . 

The right held by one per son t o  make use o f  
the land of  another f o r  a limited purpose . 
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E COSY STEH 

EDAPHIC 

ELECTRIC F IELD 

ELECTROMAGNETI C IHDUCTImi 

EHPLACEHEllT 

FAULT (ELECTRICAL) 

FAULT (GEOLOGIC) 

FAULT SYSTEH (GEOLOGIC)  

FAULT ZONE (GEOLOGIC)  

FAUNA 

FEDERAL POWER COHMI S S ION 

A community and its  ( l iving and non-living)  
environment considered colle c t ively ; the 
fundamental unit in eco logy . Nay be quite 
small , as the ecosystem of one-celled p lant s ,  
in a drop of water , or indefinitely large , 
as in the grass land e cosystem. 

Of or relating to the soil . 

A state of a medium characterized 
by spatial voltage gradients caused 
by conductors at dif ferent voltages . 

The production of  an electromo t ive 
force in a c ircuit by a change in 
the magnet i c  f lux linking with that 
c ir cuit . 

Set  into place by various geologic 
proces ses . 

The unintent ional contact of conductors 
in an electrical network to each other 
or to ground whi ch cause short c ir cuit 
currents to flow. Faul ts may be caused 
by many physical event s  inc luding 
s truc ture failure , insulator flashovers 
and contact by foreign conducting material s .  

Break in the earth ' s crust along which 
parallel s l ippage of adj acent earth 
material has occurred at some point 
in the pas t . 

Two or  more regional f aults or fault zones 
whi ch are related but usually not inter­
connected . 

One or more faults and the adj acent frac tured 
and sheared rocks ; may be a f ew feet to  a 
f ew miles in width . 

The animals or animal life deve loped or 
adapted for living in a specified environment .  

A regulat ory commis s i on created to  
regulate and oversee certain activit ies 
of governmental and private utility 
interests . 
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FLORA 

FOLD 

FORMATION 

GABBRO 

GIN POLE 

GRADER 

GREENS TONES 

GROUP 

HABITAT 

HISTORICAL S ITE 

ID 

P lant s ;  organisms of the p lant kingdom 
spe cifically , the p lant s  growing in a 
geographic area , as the Flora of Illinois . 

A curve or  bend of  a planar structure such 
as rock s t rata , bedding p lanes , f o liat ion , 
or cleavage . 

A persistent body of igneous , sedimentary , 
or metamorphi c rocks , having eas i ly recog­
nizable upper and lower b oundaries that 
can be t raced in the f ield and large enough 
to be represented on a geologic map 
as a convenient unit for mapp ing and 
descrip t i on .  

A group o f  dark-colored , iron and 
magnesium rich ,  coarse grained intrusive 
igneous rocks which are the int rus ive 
equivalent of basal t .  

A single pole held in a nearly vert ical 
posit ion by guys that supp ort a block 
and tackle used for lifting load s . 

Machine used t o  move earth for trimming 
land or roadways or to make ground conf orm 
t o  a des ired cont our . 

Metamorphosed vo lcani c ro cks ri ch in the 
green colored minerals ep idote and chlorit e .  

A maj or rock-stratigraphic unit cons i s t ing 
of two or more f ormations having s i gnifi cant 
l ithologic features in common . 

The p lace or type of  site  where a plant 
or animal naturally or commonly is f ound . 

Any s i t e  whi ch by virtue of hist ori cal 
even t s  ( i . e .  within the t ime frame of  
recorded history) taking p lace thereon 
is shown to be of culturally redeeming 
value . 

Inside d i ameter . 
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IGNEOUS 

IN S ITU 

INSULATION 

INTRUS ION (IGNEOU S )  

IONIZED 

JURAS S IC 

kcmil 

kV 

kWh 

LATERAL 

LAVA 

LEAD LINE 

LOAD CENTER 

MAINTENANCE ROAD 

One o f  the three maj or classes of rock;  
f ormed by c ooling and solidification of 
molten material (magma ) . 

Having t o  d o  with in Flace or iginal 
characteri s t ic s .  

Material having a high res is t ance  t o  the 
f l ow of electric current , to present 
l eakage of current from a conduc t or . 

The process of emplacement of magma or 
molten rock int o  preexisting rock.  

The state o f  mat ter having a net positive 
or negative electr ic al charge . 

The second period of the Mes oz oi c  era (af ter 
the Tr iassic and before the Cretaceous) 
thought t o  have covered the span o f  t ime 
between 195-190 and 136 mi l lion years ago . 

Thousand c ir cular mil s  ( 0 . 6 3 mm2 ) - a uni t  
describ ing c onduct or s ize in terms 
of its  cross-sec tional area . 

Kilovolt ; unit e qual t o  one thousand 
volt s .  

Kilowat thour ; a uni t  o f  electrical energy . 

A side ditch or c onduit (as in a water 
system) . 

A mol ten r ock that has f l owed upon the 
earth ' s surface and s o lid i f ied . 

A f ibre r op e  or smal l  steel c ab le used 
to pull in a " s o ck line" . 

The geographical center of electric 
demand . 

Any r oad c ons tructed and used f or 
performing routine maintenance and 
repair on a fac ility . 
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MANHOLE 

MESA 

MESOZOIC 

METAMORPHIC 

METASEDIMENTARY 

MILLIAMPERE 

mm 

MUDFLOW (VOLCANIC) 

MW 

OD 

OVERHEAD GROUND WIRE 

A subsurface struc ture , large enough 
for a man to enter . Manho les are 
spaced along the cable route at 
int ervals depending on the type and 
design of the cable system .  Manholes 
provide an underground location for 
cable installat ion and for j oining 
cables . 

A very b ro ad , flat-topped , usually 
isolated hill or mountain bounded 
on at least one s ide by a s t eep cliff  
o r  s lope . 

A geo logic era from 230 , 000 , 000 t o  
63 , 000 , 000 years b efore present . 

One o f  the 3 maj or classes o f  rock ; the 
rock resulting f rom preexist ing rocks 
whi ch have been changed (met amo rphosed)  
by heat , pres sure and /or mineraliz ing 
solutions or c ombinations of the above . 

A metamorphosed sedimentary rock which 
retains mo st o f  its original sedimentary 
characteristics . 

l / lOOOth o f  one ampere ( the basic unit 
for measurement o f  current ) .  

l / lO O Oth o f  one meter ( . 04 inch) . 

A dep osit composed chief ly o f  fragment s  
o f  volcanic materials transported and 
depos ited as a water s aturated mass .  

Megavolt-amperes , apparent power unit 
of one mil lion volt-amperes . 

Unit o f  p ower ; Megawat t ;  one million 
watts ; 1 , 000 kilowat t s . 

Outside d iameter o f  p ipe size or 
c onductor . 

Mul t ip le grounded wire or wires p laced 
above phase c onduct ors for the purpose 
o f  inter cep t ing d irec t  lightning strikes 
in order t o  protect the phase c onductors . 
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PALEOZOIC 

PAYLOAD 

PHASE SPACING 

PHOTOCHEMICAL PROCE S S  

PLATE TECTONIC S  

PHYSIOGRAPHIC PROVINCE 

PLEISTOCENE 

PLIOCENE 

PRES SURE LIMITING S TATION 

P S IG 

PULL S ITE 

QUARTZ P ORPHYRY 

The geologic era thought t o  have c overed 
the span of t ime between 5 7 0  and 230 million 
years ago . 

The u seful load that a vehicle  of trans­
p ort c an carry . 

The distance between the pha s e  c onduct ors . 

Chemical changes brought about by the 
rad iant energy of the sun acting upon 
various p olluting subs t ances ; result 
is photochemical smo g .  

A theoret ical global model in whi ch the 
e arth ' s  crust is subdivided int o  10 t o  
25 large p lates , each of which "float s "  
o n  a viscous layer within t h e  mant le . The 
p lates are propelled by an upward and out­
ward movement of submarine basalts , cal led 
sea floor spreading , from oc eanic ridges . 

A region all part s o f  which are s imilar 
in geologic s truc ture , landforms , and 
c limate . 

The geologic ep och th ought t o  have c overed 
the span o f  t ime between 2-3 million years 
ago and 1 0 , 000 years ago . 

The geologic ep och thought t o  have c overed 
the span of t ime between 12 and 2-3 million 
years ago . 

Equipment that prevents pres sure in a 
p ipeline f rom exceed ing the maximum 
allowhble operat ing pres sure by c on­
trolling the f l ow of gas .  

Pound s  per square inch gauge ( i . e .  
ab ove atmospheric pressure) . 

Where a puller and related equipment 
are set up for pulling c onductor . 

An igneous rock in which quartz crystals 
are s igni f icantly larger than o ther 
minerals and p l ainly vis ib le t o  the 
unaided eye .  
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REVEGETATION 

REWORKED 

RIGHT-OF-WAY 

RIPARIAN 

SERAL (STAGES )  

SEDIMENTARY 

S EISMICITY 

SERPENTINITE 

SHEARED (SHEAR ZONE ) 

SHEAVES 

SLASH 

SLATE 

The rest oration of the plant l ife or 
t otal plant cover sub s equent t o  certain 
construct ion act ivit ies . 

A sediment , f os s i l , rock f ragment , or 
o ther geologic material that has been 
r emoved or disp laced by natural agents 
f rom its  place o f  origin and incorp orated 
in a younger f ormat ion . 

Strip or c orridor of land , whi ch is 
a cquired (as an easement or outright 
ownership) for the construct ion and 
operation of a pipeline or electric 
overhead line . 

Pertaining t o  areas adj acent t o  a 
stream or o ther b ody o f  water . 

Developmental t emporary c ommunit ies 
in a sere ; not f ixed . 

One o f  the 3 maj or classes of rock.  A r o ck 
resulting from the consolidation o f  various 
s ize f ragment s  derived from weather ing o f  
o lder r ocks and transp orted b y  and /or 
deposited by water , air or ice . 

The activity o f  an area regarding 
earthquake or earth vibration . 

A metamorphic r o ck formed from ultra basic 
rocks by hydrothermal alteration o f  
magnes ium-rich silicate minerals t o  f orm 
various minerals o f  the s erp ent ine group . 

A tabular z one of  r o ck that has been 
c rushed and broken by many parallel 
fractures due to shear strain . 

A grooved wheel , placed on s tructures 
during the c onductor stringing operat ion . 

Tree l imbs or b rush cut d own during 
the c learing of the right-of-way . 

A c ompact , f ine-grained , metamorphic 
rock formed f rom rocks l ike shale whi ch 
can b e  parted int o  slab s  o f  varying 
thicknes s .  
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SLOPEWASH 

SOCK LINE 

SPAN LENGTH 

STRIKE 

STRINGING 

SUB CLIMAX 

SUBDUCTION ZONE 

SUBSTATION/ SWITCHYARD 

SUCCE S S ION ,  S ECONDARY 

SUSPENS ION INSULATOR 

Soil  and r o ck material that is or has 
been transp orted down a s lope by mass­
wast ing assisted by running water not 
c onf ined t o  channel s .  

Steel  cable used t o  pull in conductor 
under t ension . 

Horizontal dist ance separating two 
suc cessive supporting structures o f  
a transmis s ion line . 

The d irection or t rend that a s tructural 
surface , e . g . , a bedding or fault p lane , 
t akes as i t  inter sects the hori z ontal . 

Payout and sagging of electr ical 
transmi s s ion l ines . 

A s tage in a community ' s  development , 
i . e . , success ion (q . v . )  before it s 
f inal (climax) stages ; a community 
s imulating c l imax b ecause o f  its 
f ur ther development b eing inhib ited 
by s ome disturbing factor (e . g . , 
f ire , p oor soil) . 

Formed when an oceanic p late (see "plate 
t e c t onic s " )  is thrust beneath a c ontinental 
p late . The underthrus t ing causes very 
c omp lex deformation and intermixing of the 
rocks derived f rom the two adj acent plates . 

An electric p ower facili ty containing 
c ir cuit swit ching devices (such as  
c ircuit breaker s  and /or air swit ches )  
and / or transformers .  

Refers t o  succession whi ch o c curs on 
f ormerly vegetated areas ( i . e .  having 
an already developed soil)  af ter 
disturbance o r  clearing . 

A string o f  suspens ion-typ e  insulators 
assembled with the necessary attaching 
hardware and des igned to suppor t , in 
a generally verti cal direction , the 
weight of the c onductor and to afford 
adequate insulation from the t ower . 
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SYMMETRI CAL 

SYNCLINE 

TECTONIC MELANGE 

TENS lONER 

TERMINATION 

TERRACE 

THALWEG 

THERMAL S ELECT BACKF ILL OR 
THERMAL SAND 

THREE PHASE 

The correspondence in s iz e ,  form ,  and 
arrangement o f  parts on opposite s ides 
o f  a plane , line , or point . 

A f old , concave upward , the core o f  
which contains t h e  strat igraphically 
younger ro cks . 

A het erogeneous mixture of ro cks o f  diverse 
origins and geologic ages (tectonic inclu­
sions ) enclosed in a pervasively sheared 
matr ix . Believed to have been formed by 
the intense deformation of subduct ion z ones . 

A machine whi ch keeps even predet ermined 
t ension on the conductor as it is installed . 
This machine is used in the technique o f  
tens ion stringing . 

Formerly c alled "pothead" . This latter 
term is being dropp ed from usage by the 
latest proposed IEEE S t andard . A cable 
t erminat ion is located at the terminal 
end s of an underground cable sys tem and 
is usually lo cated above ground . The 
t erminat ion serves to prevent entrance 
of the external environment into the 
cable  and to maint ain the pressure , if 
any , within the cable  system .  They also 
c ontrol , by design ,  the electr ical stresses 
so that ext ernal overhead connec t ions may 
be made t o  the cable  sys tem such as at 
subs tations , generating plant s ,  et c .  

A large b ench or s tep-l ike ledge breaking 
the c ontinuity of a slope . 

Mean thr ead of wat er f l ow .  

A special b ackf ill mater ial that is 
imported and p laced around the cable 
sys t em in order t o  improve the heat 
t ransfer f rom the cab les t o  the earth , 
the purpose  being t o  improve the 
p ower transmit t ing capab i lity of the 
sys tem .  

Method o f  us ing three phase c onductors 
t o  transmit electrical energy economi­
c ally . 
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TOPOGRAPHY 

TOWER 

TRANS ITION S TATION 

TRIBUTARY S TREAM 

TUFF 

TUFFACEOUS 

TUNNEL EFFECT 

TURBIDITY 

UNCONFORMABLE 

VOLCANIC ROCK 

VOLCANIC ASH (TUFF) 

VOLTAGE , OPERATING 

WHEELING 

Conf iguration of a land surface including 
its  relief and positi on of natural 
and manmade f eatures . 

The mechanical s tructures used t o  
supp ort t h e  transmis si on line above 
ground . 

An aboveground ins tallation where a 
transit ion i s  made from an under­
ground transmis sion line to an 
overhead transmission line or vice 
versa . 

A stream feeding a larger s tream or 
lake . 

A c ompacted deposit o f  volcanic ash 
and dust that may c ontain s and or clay . 

S a id o f  sediments c ontaining up t o  50%  
volcanic ash and dus t . 

A l inear channe lizing o f  a view , as  in 
a distant one point perspective . 

Cond ition o f  water resul t ing from sus­
pended matter ; water is turb id when it s 
load o f  susp ended material i s  c onspicuous . 

Lack o f  cont inuity o f  deposit ion between 
rock s trata in contac t  corresponding to 
a period of nondiposit ion , weathering , 
or erosion either subaerial or subaqueous 
prior �o the depositi on of younger bed s ,  
and c ons equently t o  a gap in the s trat i­
graphi c  record . 

A generally f inely crystalline or glassy 
i gneous rock resulting f rom vo l canic 
a c t ion at  or near the earth ' s  surfa c e .  

Unconsolidated or c ons olidated f ine 
pyroc last i c  material . 

The vo ltage at  whi ch a t ransmiss ion l ine 
operates . 

One utility company or agency transmi t t ing 
electr ical power for ano ther c ompany or 
agency . 
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EQUIPMENT TO BE USED : 

TYPE 

a .  Foundations 

2 
3 

2 
1 
1 
3 

1 
1 
1 
1 

1/2 ton pickups 
4x4 crew cab power 
wagons 
5 ton trucks 
Truck mounted auger 
250 CFM Compressor 
Concrete mixer trucks 

20 ton trailer 
Tiltbed trailer 
Tool Van 
Mobile Office 

b .  Structure 

2 
2 

2 
2 
2 
2 
2 

1 
1 
1 

1/2  ton pickups 
4x4 crew cab power 
wagons 
10 ton trucks 
5 ton trucks 
2 ton trucks 
20 ton trailers 
30 ton mobile cranes 

50 ton mobile crane 
Tool van 
Mobile office 

APPENDIX B 

DURATION 

5 months 
" 

" 
" 

" 

" 

" 

" 

" 

" 

5 months 
" 

" 

" 

" 

" 
" 

" 
" 

" 

PURPOSE 

Personnel transportation 
Personnel transportation 
and tool carriers 
" 

Excavating foundat i ons 
For driving air tools 
Delivering concrete for 
foundations 
Hauling mis c .  materials 
Hauling equipment 
Too l  s torage 
Supervision and clerical 
office 

Personnel transportation 
Personnel transportation 
and tool carriers 
Delivering structures 
Material hauling 
" 

" 

For assembly and erection 
of s tructures 
Erection of structures 
Tool storage 
Supervision and clerical 
office 

c .  Conductor installation and temporary work t o  maintain service during 
the construction period . 

2 

2 

Trailer mounted 
tensioners 
Truck mounted 3 reel 
take up units 
Line truck 
5 ton truck 
Highway tractors 
Low bed trailer 
2 ton trucks 
Crew cab 4x4 pickups 
1/2  ton pickups 

:COURTESY P .G.&E. )  

5 1/2  months 

" 

" 

" 

" 
" 
" 

" 

" 

-B-1-

Conductor installation 

Conductor installation and 
temporary work 
" 

" 
" 

" 
" 

" 

" 



APPENDIX B (CONT . )  

c .  Conductor installation and temporary work to maintain service during 
the construction period . (Cont . )  

12 Conductor reel carts 5 1/2 months Conductor installation and 
temporary work 

2 Crawler tractors " " 

1 Truck mounted auger " " 

1 Puller , drum type , " " 

truck mounted 
1 Tool van " Tool storage 
1 Mobile office trailer " Supervision and clerical 

of fice 
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APPENDIX C 

General Spe c i fi cat i ons of the Pr oposed Transmis s i on L ine 

1 .  L ine length 

2 .  Right - o f-Way Width 

3 .  Type o f  Conductor 

4 .  S i ze of Conductor 

5 .  L ine Capac ity* 

6 .  Type of S tructures 

7 .  D imens i ons at Base 

8.  Height o f  S tructures 

9 .  Span Lengths 

1 0 .  E s t imated Cos t 
( exclud ing r ight - o f-way) 

1 1 .  Overhead Ground Wires  

* Thermal l imi t .  

Approximately 2 3  miles ( 37 . 0  km) 

100 fe et ( 30 . 5  m) (nonparal l e l  sect ion) ; 1 0 3  
feet ( 3 1 . 4  m) ( paral l e l  s e c t i on t o  c l ose r ight ­
o f -way gap) 

6 1  s trand aluminum 

1 , 1 1 3 , 00 0  circular mil ( 6  9 5 6 . 3  cm2) ,  1 . 2 1 6  inch 
d iame ter 

Summer normal - 3 1 7 . 3  mva a t  230 kv 
Summer emergency - 386 . 3  mva at 230  kv 

D oub l e  c ir cu it latt ice steel s truc tur es 

Suspens i on : ** 21 x 21 ft to 35 x 35 ft 
( 6 . 4  x 6 . 4  m t o  1 0 . 7  x 1 0 . 7  m) 

Dead end : *** 2 1  x 2 1  f t  t o  35 x 35 ft 
( 6 . 4  x 6 . 4  m t o  1 0 . 7  x 1 0 . 7 m) 

90 to 155  ft ( 2 7 . 4  to 47 . 2  m) ; typ ica l ly 135 
ft (412 m) 

5 00 to 2 , 000 ft ( 1 5 2 . 4  to 609 . 6  m) ; gener a l ly 
abou t  1 , 200  feet ( 365 . 8  m) 

$4 , 300 , 000 

Two - 7 s trand #8 AWG alumowe ld c ondu ctors 
each approximately 3 / 8  inch ( 9 . 5  mm) in 
d iameter on the f ir s t  1 . 5 - 2  mi ( 2 . 4- 3 . 2  km) 
from Mel one s P owerh ouse only 

** Suspens ion t ower s used on tangents and sma l l  running angl es 
*** Dead end towers used on ups train po ints and larger l ine ang les 

(Courtesy o f  PG&E) 
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_ APPEND IX .  D . 

SC IENT IFIC NAMES OF ANIMALS AND PLANTS 

Common Name 

Mammals 

Vi r i g i n i a  oppos sum 
Shrew s 
Bla ck- t a i le d  j a ckrabb it 
Audub on c ottont a i l  
Brush rabb it 
Be e c hy ground s quirrel 
Botta pocket gophe r 
Beaver 
Muskrat 
Coyote 
Gray f ox 
Kit fox 
Rac c oon 
Mink 
L ong-t a i le d  weas e l  
Str iped s kunk 
Spot t e d  s hunk 
Ri ve r ott e r  
Bob cat 
Bla ck-t a i led d e e r  

Birds 

Southe rn b a ld eagle 
Anthony green he ron 
Canada goose 
White -front e d  goose 
Snow g o o s e  

D - l  

S c i e nt i f i c  Name 

Didelph i s  marsup ialis 
Sorex s p .  
Lepus c al i forni cus 
Sylvi lagus audub on i i  
Sylvilagus b a c hman i  
Ot os pe rmoph ilus b e e c heyi 
Thomomys b ot tae 
Cast or canad ens i s  
Ondatra z ib et h i cus 
Canis lat rans 
Ur ocyon c i nereoargent eus 
Vulpe s  ma crot i s  mut i c a  
Procyon l o t o r  
Mus t e la vi s on 
Mus t ele �t a  
Meph i t i s  meph i t i s  
Spilogale gra c i l i s  
Lut ra canad ens i s  
Lynx rufus 
Od o c o i leus hemi onus c olumb i anus 

Haliaetus leuc ocephalus leuc o c ephalus 
But o r i d e s  vires cens anthonyi 
Brant a c anadens i s  
Ans e r  alb i frons ---
Chen hype rb orea 

� '"d t%j 8 
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SC IENT IFIC NAJ.\1ES OF ANIMALS AND PLANTS 

Common Name 

Birds ( c ont inued ) 
Mallard 
Gadwall 
Pint a i l  
Gre en w i nged t e al 
Ame rican w idgeon 
Shove ller 
Wood duck 
Canvasb a c k  duck 
Sc aups 
Buffle head 
Sc ot e r s  
Ruddy duck 
Turkey vulture 

Red - t a iled hawk 
Swa i n s on hawk 
Ma r s h  hawk 
Ame r i c a n  os prey 
Ame rican Pe regrine falcon 
Califo rn i a  ( Va lley ) qua i l  
Mount a i n  qua i l  
R i ng-necke d  phe as ant 

Vi rginia ra i l  
Lora 
Ye llow ra il 
Bla ck ra il 
Gall inue 

D-2 

Sc ient i f i c  Name 

Ana s platyrhynchos 
Anas s t r epera 
Anas acuta -- ---
Ana s c a r o l i ne ns is Ma:reca amer i c ana 
Spat ula c lypeata 
A ix s p onsa AYthya val i s i ne r ia 
Ayt ha s p .  
Buc ephala alb e ola 
Me lan itta s p .  
Oxyura jama i c ens i s  
Cathart e s  aura 

But e o  jama i c e ns is 
But e o  s w a i n s o n i  
C i rc e e s  cyaneus 
Pand i o n  hal iaetus c a r o l inens is 
Fa l c o  peregrinus anatum 
Lopho rtynx c al i forn i c a  
Ore otyx p i c t a  
Pha i s anus c o l c h i cus 

Rallus l i n i i c ola 
Po rzana carol i na 
Coturn i c ops noveb ora c ens i s  
Lat erallus j ama i c e ns i s  
Ga llinula' chloropus 
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SC IENT IF IC NAMES OF ANIMALS AND PLANTS 

Common Name 

Bi rds ( c ont inued ) 
C o ot 
Killdeer 
Band -ta iled p i ge on 
Mourn ing d ove 
Burrow ing owl 
Ac o rn (C a l ifornia ) w oodpecker 
We st ern Kingb i rd 
Mock ingb i rd 
We s t ern blueb i rd 
We s t e rn me adow lark 
Red -w inged b la c kb i rd 
Bul lock ori ole 
Brew e rs b lackb ird 

Amph ib ians 

We st ern s pad efoot t oad 
Califo rn ia t oad 
Bu llfrog 

Rept i le s  

We s t ern p ond turtle 

No rthw e s tern fence l i zard 
Cal iforn ia horned l i zard 

D - 3  

Sc ientific Name 

Fu l i c a  ame r ic ana 
Charadrius voc ife rus 
C o lumba fas c iata 
Zena idura ma rc oura 
Spe otyt o cun i c ula r ia 
Me lane rpes formi c ivorous 
Tyrannus ve rt ic a l i s  
Mimus polyglot t o s  
Sialia mex i cana 
Sturnella neglecta 
Age la ius phoe n i c eus 
Ic t e rus bullocki 
Euphagus cyanocepha lus 

Scaphi opus hammond i 
Bufo b oreas haloph i lus 
Rana c at e s b e i ana 

Clemmys ma rmorata 

Sc e l oporus o c c ident a l i s  o c c i d e nt a l i s  
Phryn os oma c oronatum frontale 



t::t I 
.J:-

SCIENTIFIC NAMES OF ANIMALS AND PLANTS 

Common Name 

Rept iles ( c ont inued ) 
Va r igat e d  skink 
San Joaquin whipsnake 
Pac i fi c  gopher s nake 
Valley g a rt e r  s nake 

No rt he rn Pac i f i c  ra� t le s nake 

Fi s h  

Threadfin shad 
King s a lmon 
Brown t r out 
St eelhead t rout 
Ra i nb ow t rout 
C a rp 
Hard head 
Hi t c h  
Sac rament,o s quaw f i s h  
Thi c kt a i led chub 
Catfi s h  
C hannel c at f i s h  

D -4 

S c i e nt i f i c  Name 

Eume c e s  gilb e rt i cancellosus 
Ma s t � c ophis flage llum rud d oc k i  
Pituoph i s  melanoleuc as c ant ifer 
Thamnophi s  s i rt a l i s  f i t c h i  

C rot a l i s  v i r i d i s  o re ganus 

Doros oma pet e nens e  
Onc orhynchus t s hawyt s cha 
Salmo t rut t a  
Salmo ga i rd ne ri i  ga i rd ne r i i  
Salmo gai rdne r i i  
Cyp rinus c ar p i o  
Mylopharodon c onoc ephalus 
Lavinia ex i l i c auda 
Ptychoc he i lus grand i s  
Gila c ras s i c auda 
Ictalurus s p .  
Ict alurus punctatus 
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SC IENT IFIC NAMES OF ANIMALS AND PLANTS 

Common Name 

Fi s h  ( c ont i nued ) 
Wh i t e  c at f i s h  
Striped bas s 
Sma l l  mouth b la c k  b a s s  
Largemouth black b a s s  
Sunf i s h  
Bluegil l sunfis h 
Sac rament o perch 
Cot t i d s  

Pla nt s 

Digger p ine 
Cal ifornia b ay 
Bla ck wa lnut 
Int e r i or l i ve oak 
Valley oak 
Blue oak 
Sycamore 
Cal ifornia buc keye 
Fremont c o tt onwood 
Red alder 
Bulrush or Tule 
Wild oat 
Common re e d  
Catta il 

D-S 

S c  i e nt ific Name 

Ic talu rus catus 
Roc cus s axItIfis 
Mic rop t e rus d o lomieui 
Mic ropt e rus s a lmo i d e s  
Lepomis s p . 
Lepomis ma croc h i rus 
Archoplites int e rruptus 
Cot tus � 

Pinus s ab i niana 
Umb e l lularia ca lifor n i c a  
Juglans cal i f orn i c a  
Que r cus w i s l i z e n i i  
Que rcus lobat a  
Que rcus d ouglas i i  
Platanus ra cemosa 
Aes culus cali fornica 
Populus fremont i i  � o re ganus 
Sc i rpus robus tus 
Avena s p . 
Phragmit es c ommunis 
Typha s p .  
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SC IENTIFIC NAMES OF ANIMALS AND PLANTS 

Common Name 

Plant s ( c ont inued ) 
Balt i c  rush 
Dock 
Sma rtw e e d  
Alkali bulrush 
Arrow gra s s  
Salt gra s s  
Bra s s  but t on 
Pickleweed 
Pickleweed 
Sego pondw e e d  
Horned pondweed 
Ditch g ra s s  
Sand s pur ry 
S ilve rweed 
Gum plant 
Alkali heath 
Pigweed 
Fila ree 
Fila ree 
Filaree 
Bur c lover 
Fe s cue 
Foxt a il c he s s  
Pove rty thre e -awn 
P ine b luegras s  
Wild oat 
S ix wee ks fes cue 

D-6 

Sc i ent i f i c  Name 

Juncus balt icus 
Rumex s p . 
Polygonum s p .  
S c i rpus robus tus 
Tr iglochin ma r i t ima 
Di st i c hl i s  s p i cata 
Cotula c oronop ifolia 
Sal i c o rn ia amb i gua 
Sal i c ornia sub t e rminall is 
Pot omoget on pect i natus 
Zann i chell ia palus t r i s  
Rupp ia ma r it i ma 
Spe rgula r ia s p .  
Pot e nt i lla ans e r ina 
Grindelia cune i f o l ia 
Franke n ia grand iflora 
Chenopod ium s p . 
Erod ium s p . 
Erod ium c i cut a r ium 
Erod ium mos c hatum 
Med i cago h i s p ida 
Festuca megalura 
Br omus rub i ns 
Ari st ada d i va r i cata 
Poa s cab re lla 
Avena fatua 
Fe stuca oct oflora 
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SC IENTIFIC NAMES OF ANIMALS AND PLANTS 

C o mmon Name 

Plant s ( c ont inued ) 
S oft cheat 
Cali fornia needlegras s 
Brome gra s s  
C oc klebur 
Spikeweed 
Th istle 
Bindweed 
Must ard 
Cali fornia poppy 
Lup ine 
Salt bus h  
Fat -hen s a lt bus h 
Bu ck brush 
Red bud 
C oyote bush 
Sageb rus h  
Po i s on oak 
C a s c ara 
Butt onbush (but t on willow ) 
Wi llows 
We dge leaf c eanothus 
Ye rba Sant a ,  Calif ornia 

D- 7  

S c ient if i c  Name 

Brornus mollis 
St ipa pulc hra 
Bromus s p .  
Xant h ium sp . 
Hemiz ona s p .  
Cenat aurea sp . 
C onvolvulus s p .  
Bra s s i c a  sp . 
Es c hs c hol� californica 
Lup inus sp . 
At riplex s p . 
At riplex patula va r .  has tata 
Ceanothus s p .  
C e r c i s  o c cIdenta lis 
Bac cha ris p i lula ris 
Art emis ia californ i c a  
Rhus d ivers iloba 
Rhamnus purs hiana 
Cephalant hus o c c ident a l i s  
Salix s p .  
Ceanothus cuneatus 
Eri od ictyon c al if ornicum 
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Inventory o f  His toric and Prehistoric Features 

Referenc e :  " The C al ifornia History Plan" , 

Volume two - Inven tory o f  His t oric Features 
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Agonini SI .... "'>f"e Building 
s.n Andreas X X X X 

Aluw-tIIe 
near Angek Camp X X X 

AtlniJle Grammar School 
A�iII� X X X X 

-- -- -- --- ---f---
Angds Camp 
An(F?!s Camp X X X 

Ango-Is Hote' 
Angel,Camp X X X X 

B.nque Slore 
San Andreas X X X 

BtgBar S'le 
Hithwoy49 X X X 

Bronrsville Mining Camp 
� �urphvs X X X 

(".aoIaweras County Courthouse 
Son Andreas X X X X 

C •• II'I!lf'ttBs SIte X X X 

Carnomche Site 
_ Domenu X X X 

Campo Stto Site 
..., V.Uey Springs X X X 

canon Hill Site 
� Angels Camp X X X 

00iIi Gut"" No. 265 
__ Motelumne Hill X X X 

Congregational Church 
IilX.eJIJnlI"Ie Hill X X X 

Cloppo<opo4is Yo X X X 

DDminghini Building 
_n Rmch X X X 

- Sprmg. 
_ V"1ey Sprmg. X X X 



CA.lAVERAS COUNTY 

Douglas Flat 
near Angels CaI1";O 

[I Dorado 
Ir-\ountiilln Rand, 

c o 
;;, .. oc i z 

x 

x 

- �---- --� -- t-- -� - - --f----- �-
tIJPUO!1 , Robert) BUilding 
Ci:mpo Seeo 

hndango tJame!. Romagge; Hou�e 
nUT Angels Camp 

Fourth Crossmg 
near San Andreas 

Frame StOfe 
Gler.co 

I x 

x 

x 

x 

x 

--- 1---- -� --.--!-� � --- - --1---- -� 

x x 

x x 

x x 

x 
Fr .1:.db.Jrger Buildmg 
San Andre .. s x I _� __ I�+--+ __ ��-+����+-�-f-���---+--+-4----�+----+���-+�����--
G� (MO'5quito Gulch) No. 280 � Mokelumne Hili X X X 

---- �L-+--+�-+--+--+---I 
to.O. F.  Hall 
Moketwmne Hill X X I X 

------ �------I___+-+__+-4�_+-I___+-+__-+- -t 
LO.O.F. Ho i !  
San Andre .. ,> x 

--- .� --- -

x 

i 
Jenny lmt! x 

----------r-�--r-+__1-�--t�_+-�-r__+-�-t__+�-+_-�--+--+--�--��- �---
x x 

J�'m M3n<t 
r-ear Mokek:mn.e HilI x x X 

x 

x 

I 

X I 
I -+---11----+---

--!--+--+--+--+�-+--+- --� -- c--- ___ -I--+�-+--_-!- --,- ---'_�- - - .- - - I--- --
bger Hotel 
MokElumne Hill 

"'�nyer House 

Cimpo Seeo 

Mdton 
nt� Copperopolis 

"'mf: Building 
Salt Spring Valley 

MokeluP'llf'Je Hill 

x 

x 

x 

X 

X 

x x 

x X 

x X 

x X 

X X 

--------------��---+_��--��_+--�+_��--+_4-_+--r_+_�-�--1- r_-+-�-+--!--�� 
..... phy. X X X 
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$.:mdy Gu!ch 
near West Point 

Stevenot {Archie} BIrthplace 
Carson HIli 

Stone Euildlng Site 
Poverty flat 

x 

x 

x 

x 

x 

x 

__________________ +-�--4�_4----1 -- ----+�_+--+__+--+__+-�4_-�--+_�-Stor.e Corra! 
nea� Valley Springs 

Ston!! Crei'k Settlement Site 

Sail Springs Valley 

Thorn House 
San Andreas 

Tower Ranc!, Barn 
and House 

Traver (Peter L) Buildmg 
MUlphys 

Vallecito 
near Angels ump 

---�--�----- - --- �-f_ 
Vallecito Bell 
Mom.:ment 
Vallecito 

Vallecito $tage Statio
n V�lIecjto 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x x 

x 

x 

x 

-�f-r� 
x 

x x 

x 

x 

x 

V 

__ '_Jl ._Y_S_�_' i_
n

_

g

' ____________ �� __ �� __ -+-__ +-X __ �� __ -+_X __ +-��� __ -i_�-+ __ � __ +_�_�I_-+ __ � __ �X __ +-__ �-1 __ -+ __ -r __ �-__ 
West Point x x x 
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Indian Ere (early) I 1 5,000 Be ' 1 AO f----+----+----+---l---I--.--l---l---f---f----t----t----t-_-+-_-+-_-+-_--L-_-+-_-t Indian Era (recent) )( )( )( x )( 
1 AD · 1848 AO 

I HiSP2ni
,
C E r,S (Spai"

, 
) 

f---+---+---t--+---t---t---t----t---t----t--t----t----i--r---t--t--t-_-t. ;-;,,1 542 . 1822 I HIspaniC Era (MeXICO) 
1822 . 1848 

)( x x 

x x 

I American Era 
.ljt48�QQ 
American Era 
post 1900 
Explor<"ltiot1/Settlement 

Economic/Industrial 

Military 

Government 

Recreation 

Social !Educational 

Rel igion 

Domestic 

National Lanl'im.!lrlt 

N,t. Slgnlll"n,o f 
State SigNlflc8Nt!! " 

Local Slgnlficante ,. 

I I I I I I I I I I I I I I I I I I �j;�f��:���::I'1 
County Inventory 

City Inventory t--t--t----t--+--+-----+--+--···t---f 'rl --r-+--lf--+--+-+--i=�:'::::':":""--I 
State Park 

National Survey · HABS -

Hist. Sites & 81 

1 Public 

Pri ... ate 
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X neaT Modesto 
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Kncghu Ferry X X X X II 
____________ -+�--�+-+_4_��_+_+�--�+_+-+_4-_+-�_+-+_+�--r_i· ---r_� 

I Gold Dredge 
necr La Grange x X X 

x X 

________ _ .���.--_j_-_+-+_�-��-4-+__+-+_-r_jr_�-_+--4-�--+- � __ +-' -+---+1-+--1 I J.,d 
KnlgllU ft'rry X X X X I +---1----1 

X X I x 

La Gf2lnge X x X 

� - I' Kntghts f<"'I"TY X X X X _____ . _____ +_+--+_+-_j_+-I---+--:-+--+-+--l-+-I--+-+---+-+---- +---+-�- ._- --- -----
Power�lOuie. Warehou!:oe X X X X 

--
Tullock lJlll I i _K_�_�_U_F_=_y _____ �-+_-+_+_4-:+�·:�"+�·.�·:�·+-�+_-4-�:�-:��:_-�---��I--+I-:-{��-1i-- i:��-Wi!!ms Ri.ru:h 
near Kmyhts Ferry X X 

PREHISTORIC SITES 

x x 
Or�timba InchitO Camp SIte 

4-Sta-44 x x nr.ar CoppiefOpollS 
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TUOLUMNE 
COU NTY 

B. F. Butt('\fleld Stare Site 
Jamcstowr. X X x 

'" ., � Ownership 

Big Oal.. Flat X X I X 

--------------�i---�--�--r_�--�--r__+-- --�--�_+--�-��-�---+_�--�--4��--�---
X r Brick Kilns 

near Springfield x 

----------------�-- --- - - -- - -+--+_--1-+--+----+--+---
Burgsan !-louse 
Sonora 

Cady Hous.e 
Sonora 

near Tuolumne 

X i 
X 

X X 

X 

--�-_+--+-- �--�r_-+---r--+--
X X 

X 
I X 

X 
Carter's -1' 
�- f---- - -4---+--+---+---+--+--+---t---+----+--I---+---!-----�--_+____+___+____ 
Chafte<:!-Chambedoun House 
Garrote 

Che!okep 
near Tuolumne City 

Chinatown 
SonOla 

X 

X 

x 

X X 

x x 

x x 

Q"ne;e Camp I X X X I X / ----------j---t----+-----------+-----t--------t----t---+---+----+---+---+--+--+--+-----t----t----+---+----+---L---+----+----+--l 
CtWl€SC Camp School 
ChinEse Camp 

Chostlan Science Church 
Sonora 

x x 

X 

I I 
x I 

x X 
---------------t---+--i�-- f---- --�+-_+--�--�_+-+-_+-- --- - ! -f----t----t�___t---1_��--i-

.1 

Columbia Bannister 
Marbh; Quarry 

Columuia Histopc District 
ColumtH<J 

Confidence Mine 
ConfIdence 

Coorer's Cabi n 
Emigrant Rasln 

Crimea House - Rock Corral 
near Don Pedro ReservOir 

00nne]'5 Overtook. 
Highway 1 08 

x 

x 

x 

======-== 
X 

x 

x 

X 

x X X 

x 

X . -
---------_____ 11111--------------- III 

X x 

x i x 

x x 

x x .1 -II 
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Dorsey HOllse 
Sonora X X 

Dr. Turner Hous.e 
Chi n('se Camp X X 

Enllgrant BaSin X X 

--

EmpoTlun, 

Jamestown X X 

F;1Tldango House 
Chmese Camp X X 

Fal m Buildings 

Aspen Valley X X 

Yosemite NatIOnal Park 

Farmhouse 

neilr Tuttleto�vn X X 

Feretti Shrme 
near Steven's Bar X )( 

-----

Fitst F lame Post OBlce 
Sc.nora X X 

Gold Springs 
near Columbia X X 

Groveland X 

Groveland Hotel 

Groveland X X 

Hotel & Store 
Mont£!lUma X X I 
HydraulIc Mming Rcma,ns I Sprmyf!eld X X 

I 

Inch House 

Sonora X X 

ltalla Hotel 

Sonora X X 

Jacksonville X X 
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Jamestown X X X 
________ 0_ 
Jewbh Cemetery 
SonOfa X X X 

1 
Kf'YS1,)n;:: -1-near De.n Pedro Rescr'o'oir X X X 

-- ---
Lime Kiln 

SIlaw"s flat X X X 

Mark Twain ubin 
near Tuttleto......-n X X X X 

Methodist Church 
Sonora X X X 

MISlo\SSlppi House 

I and Post Office X X X X X 
ShJw's Flat 

Montf'zuma 

r 

near Chmese Camp X X X 

Mother Lode nelt Mir,es X X X 

MO\.lntain View Cemetery 

� ... I Columb!3 X X X 
f-----

Ml. Carmel Catholic Church 
lind Cemetery X X X 

o-f--
Oak. Tree Site 

J+. Big OClk Fiat X X X 

r-- -- ----
Odd Fellow's Hall I I BigOak f-lat X X I I 
Old Br cvver'l I near Springfield X X I X 

-t- I 
Old Stone Buiid'ng 
Big Oak Flat X X X 

r--j-
Parrott's Ferry Site 
Stanlslaus Rivet X X X 

Pos.t Offlc� 
Chinese Camp X X X 

Priest's Grade &- Station 
neJlr Moccasm X X X X 
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Red & Wt11le Grocery Groveland X 

R['ls;a�O House 
Sonora X 

Rosenblohm Store Olinesp Camp X X 

R05S Green Hou$e 

Sc.nora X 

Sdwmill Flat X X 

St.hool 

Sprmgfu�ld X X 

�L:ond Garrote 
near Groveland X X 

Shawmut Mine 
Sha'MT1ut Gruie X X 

Shaw's FIZlt 
near Sonora X X 

Shaw's Flat School 

Shaw's Flat X X 

Sierra Rai1rO.l(j Ro��dhouse 
Jamestown X X 

Sonora Busine5s Distnct 
Sonora X X 

Sonora Gold Camp 
near Sonora X X 

Sonora-Mono Road 

neal Sonora X X 

SoulsbYVIlle X X 

Springfield X X 

Springfield Church &0 School 
Springfield X X 

St. Anr'K" s Cemetery 
Columbia X 
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Columbia x X 
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SL Flancis Xa\'it�r 

Catholic Church 

Chinese Carr,p 

SL James E�i1-Copa! Church 

Sonora 

S1. Patrick's Catholic Church 

Sonora 

Steven's Bar 

Slone Dam 
Sonora 

Street (Morgan} House 
Sonora 

Sugar Pine 

Sugar Pme Ra'xh 

near Gro .... eland 

Sugg-McOonald tlousf' 

Sonora 

Summerville 
near T uo!umne 

Swe�r's StoTe 
Tuttletown 

Tuolumne 

Tuolumne County J.d! 
Sonora 

Tuttletown 

Twain Harte 

Wells Fargo & Co. Building 
Chinese Camp 

Wells. Fargo & Co. Building 
Columbia 

X X X 
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APPEND I X  F 

Ind ividual s  and Agencies Contacted by PG&E 

V e g e t at i on 

L e s l i e H ood , Exe c u t i ve D ire c t or , C a l i f o r n i a  N a t u r a l  Ar eas  Coord inat ing 
Counc i l  

J o e  Made i ro s , Mode s t o  J r . C o l l e ge and Mod e s t o  N a t u r a l  H i s t ory Mu s e um 

B l a in e  Roge r s , V e g e t at ion B o t on i s t ,  C o l umb i a  J r . C o l l ege , C o l umb i a , 
C a l i fo rn i a  

w i l d l i fe and V e ge t at i o n  

J ame s Maddox , S t at e  o f  C a l i fo r n i a , T h e  Re s our c e s  Agenc y ,  D epartment o f  
F i s h and G ame , Re g i on 4 

J a c k  B e rnar d , U . S .  Army C o r p s  o f  E ng ine e r s  

Denn i s  B e c ke r , S t a t e  o f  C a l i forni a ,  Th e R e s o ur c e s  Agenc y , D e partment 
of F i sh and G ame , R e g ion 4 

Eugene T o f f o l i ,  S t a t e  o f  C a l i fo rn i a , The Re s ourc e s  Agenc y ,  D e pa r t ment 
of F i s h and G ame , Re g i on 4 

G e o l ogy and S o i l s  

Char l e s  Jenn i ng s , C a l i f o r n i a  S t a t e  D iv i s ion o f  M ine s and G e o l ogy 

Woodward C l y d e , S o i l s  and E n g i ne e r ing C o n s u l t ant 

L and U s e  

Ch ar l e s  N ea l , Oakda l e  I rr i gat i on D i s t r i c t  

T e d  B rubake r ,  C a l av e r a s  Count y , D e partment o f  Bu i l d in g  and P l anning , 
San And re a s , C a l i forn i a  

Ph i l  B r ady , C a l av e r a s  C ount y ,  D e pa r t ment o f  B u i l d i ng and P l anni ng , 
San And re a s , C a l i forn i a  

J e f f  Mende l h a l l ,  S t an i s l aus C ount y P l ann i ng D e pa r t ment , Mod e s t o , 
C a l i forn i a  

R e d  Arch i b a l d , Tuo l umne C ount y P l ann i ng D e pa r t ment , S onor a , C a l i forn i a  

John Mi l l s , Tuo l umne Coun t y  P l anni ng D e p a r t ment , Sono r a , C a l i forn i a  

K .  V .  B roadway , O f f i c e  o f  t h e  A s s e s s o r , S t an i s l au s  County 

George Mo t z , C i t y  of Oakda l e , D e pa r t me n t  of P l anning and Deve l o pment 
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H i s t o r i c a l S i t e s  

Gene I t ogawa , O f f i c e  o f  H i s t o r i c  Pre s e rva t ion 

Arch aeo l ogy 

M ichae l J .  Morat t o , Superv i s ing P r o fe s s iona l Re g i on 4 ,  D i s t r i c t  
C l e a r inghou s e  

Recre at ion 

Jack B e rnard , U . S .  Army Corps o f  Engineers 

Robe rt Verc ade , U . S .  Army C o r p s  of Eng i neers 

Land s c ape Pre s e r vat ion Zone 

Al Kol s t e r , C a l i fo rn i a S t at e  Department of P a rks and Re c reat ion 

O t h e r s  

U . S .  B u r e a u  o f  Rec l amat ion , M i d-P ac i f i c  Re g i on a l  O f f i c e  

F e d e r a l  Ener gy Regu l a t ory C ommi s s i oner 

S i erra C on s e rvat i o n  C amp 
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lIfDRNIA-«ESDURCfS AG!NCY 

FICE OF HISTORIC PRESERVATION 
OF PARKS AND RECREATION 

July 23, 1976 

Mr .  N. B. Daines , ManagaT 
Land Department 
Pacific Cas & Electric Company 
77 Beale Straet 
San Francis co , California 94106 

Dear Mr. Daines : 

APPENDIX F 

EDMUND G. BROWN JR., Gonrnor 

The Office of Historic Preservation has been advised that the Pacific Caa and 
Electric Company has initiated an environmental study for the propos ed Naw 
Me lones 230 KV Transm1.a s ion Line Proj ect in the Sierra foothilla .. at of 
the San .Joaquin Valley . 

The Office of Historic Preservation is not aware of the actual route for the 
proposed trar nn1ssion corridor . However ,  as s taff for the State Historic 
Pre •• rvati� Office r ,  I am concerned that a portion of the transm1s sion route 
may encroach upon a regia tered historical landmark . 

As the proposed transmi s s ion line cons truction proj ect may adversely affect 
the Wilhls Banch , California State Historical Landmark No . 415 , the Office of 
His toric Preservation recommends against any proposal to install transmis sion 
lines in close proximity to tha ranch comp lex . The his torical integrity of 
tha entire setting should be preserved as an exampla of an operational ranch 
complex in Stan.islaU& County . The esthetic quality of the environment ahould 
not be co�romis ed by the introduction of visual or atmospheric elements 
which are out of character with the registered property . 

The Office of His toric PTeservation reques ts that the Pacific Cas and Electric 
Company reconsider installation of tl'ansmis sion lines in the vicinity of 
the Willms Ranch . The environmental study should develop alternative 
considerations such a& rerouting the tranam1.a sion line s or p lacing the 
t ransmisa ion lines underground . 

If the Federal Power C� s ion pr0v14e& 1icensing for this undertaking . com­
p l1.&nce with the National Historic Pnservation Act of 1966 and Executive OTder 
11593 t. required . The Office of HiMtoric Preservation further requestB 
conaultat ion with your of fice regard:tng proper protection of environmental 
CDtlcarua . Pla&aa contact Mr .  Eugene Itogawa (916-445-8006) . of my . taff , 
ahould you require further .. datancn . 

Sincerely . .. b Or lgl��1 S i gn e� Y 
Dr . Enox � e l l on 

Dr .  box Mellon 
Historic Prea ervation Coordinator 

F-3 Cour tesy of PG&E 



APPENDIX F 
STATE OF CALIrORNIA-RESOURCES AGENCY EDMUND G. BROWN JR., Governor ============================================================= 
Off OF HISTORIC PRESERVATION 
DEPARTMENT OF PARKS AND R ECREATION 
POST OffICE BOX 2390 
SACRAMENTO, CALIfORNIA 9581 1 
(91 6) 445-8006 

August 17 , 1976 

Mr .  N. H. Daines , Manager 
Land Department 
Pacific Ga8 & Electric Company 
77 Beale Stre.t 
San Francisco , California 94106 

Dear Mr .  Daine. : 

In r.f.raace to our letter of July 23 , 1976 reque.ting your ... i.tance in 
(j;) pra.ervillg the historical int.grity of the WillJu Ranch ill Stani.laus 

County , I am pl .... d to acknowledg. that Pacific Gaa & Electric Company 
haa tmplemsnted appropriate attigativ . .... ur.. to prot.ct a California 
Stat. Hi.torical Landmark by r.rOuting portions of the propo •• d New Melon •• 
2 30 XV transmi •• ion line. to the south of the hill. .urrounding the Willms 
Ranch complex . 

The Offic. of Hi.toric Pr •• ervat 1OD appr.ciate. the commitaent of Pacific 
Gas & Electric Company in protecting the •• th.tic quality of the Willms 
property and furth.r commend. the dedication of Ms .  Nancy Twis. of your 
.taff in pre. erving the cultural h.ritas. of our atat • •  

Thank you for your con.ideration regardtns thie matter . 

Sincerely , 

Or i ginal S i gned oy 
Dr . Knox Mell on 

Dr . Xnox Mellon 
Historic Pre •• rvation Coordinator 

G-2/394 
IM z !MI  

c c  : Me .  Nancy 'lYisa 
Pacific Ga. & Electric Compauy 
Room 1 113 , 77 Beale Street 
San Francisco , CA 94106 

F-4 Courtesy of PG&E 



APPENDIX G 

Ind ividual s  and Agenc ies Contacted by the Bur eau o f  Reclamat ion 

PG&E Company 

Rodney S .  B a ish iki - - Electr ical Eng ineer 
Donald J .  F o l ey -- Ass ociate in C ivil Eng ine er ing 
Momcilo K .  Tas ich -- Electrical Engineer -
Nancy W .  Twis s  -- Environmental Planner , Proj ect  Coordina t or 
Jame s Morgan - - E l ectr ical Engineer 
D eborah Ne l s on - - Pro j ec t  C oordinator 
Depar tment o f  De fense - - Corps o f  Engineers 

Fred K inde l  - - Environmentalist  
Jack Barnar d -- Environmenta l i s t  

Cal i fornia Depar tment of F ish and Game 

Edward S .  Smith - - W il d l i fe Management Supervi s or , Fresno , CA 
Rob ert Bruggermann - - Area W ildl ife Manag er , Fresno , CA 

Tr i-Dam Pro ject 

Jack S outhern -- Execut ive Secre tary and General Manager 

S ierra Conservat ion Center 

Lawrence Meeks 

Cal i fornia Nat ive P lant S o c iety 

Mary Maj or - - Univers ity o f  Cal i fornia , Davi� CA 

U . S .  Bureau o f  Sport F isher ies and W ild l i fe 

Michael R .  Mil ler - - W ildl i fe B iologist  

Federa l Energy Regu l a t ory Commission ,  Office o f  E lectric P ower Regu l a t i on 

Quentin A .  Edson - - Chie f ,  Environmental Analys is Branch 

G- l 





APPENDIX H 

Reference s  

PG&E 

Arkl ey , Rodney T . , 1 96 4 .  S oi l  Survey o f  the Eas tern S tani s l aus Ar ea , 
Cal i fornia,  S er ies 1 9 5 7 , N o . 2 0 ,  U . S . D . A .  S o i l  Conservation 
S ervice in C ooperation with the C al i fornia Agr icul tural 
E xperiment S ta t i on ,  Wash ing ton , D . C .  

Cal i forn ia Natura l  Areas Coord inat ing Counc i l , 1 97 5 .  Invent ory o f  
Cal i fornia Natural Ar eas , Vo l .  1 ,  C . N . A. C . C . , S onoma , Cal ifornia . 

Cal i fornia , S tate o f ,  The Resources Agency , Depar tment o f  F ish and 
Game , 1 97 2 .  Report to the Cal i fornia S tate Water Res ources 
C ontrol  B oard on the E f fects of the New Me l ones Pro ject  on  F ish 
and W i l d l i fe Resources o f  the S tanis l aus R iver and S acrament o ­
S an J oaquin D e l t a ,  Th e Re sour ces Agency , S acramento , Cal i fornia . 

Cal i fornia , S tate o f ,  The Resources Agency , Department o f  Parks and 
Recreation ,  The S ierra Foothi l l  and Low Coastal Mountain Province 
L ands cape Pres ervat ion S tu dy ,  The Resources Agency , S acrament o ,  
Cal i fornia.  

C al i forni a ,  S tate o f ,  D epar tment of Trans portat ion , 19 7 5 . Tuolumne 
County Regional Transportat ion P lan , Cal trans , D i str ict 1 0 ,  
S to ckton , Cal i fornia . 

Oakdal e ,  C i ty o f , Land Use E l ement , Oakdal e C i ty P lanning Department , 
Oakdale , Cal iforni a ,  1 97 6 .  

Oakdal e Irr igat ion D is tr i c t , 1942 . O f f icial Map o f  the Oakdale 
Irr iga t i on D i s tr ict , Oakdal e ,  Cal i fornia . 

Pac i f i c  Gas and E lectr ic C ompany , 1 97 5 . S tanislaus S tudy Areas Map ,  
Modu l e  1 0 , Per cent S l ope Map , PGandE , S an Francis co , Cal i fornia . 

Pac i f ic Gas and E le c tr ic Company , Al terna t ive Rou tes and Exist ing Transmis s i on 
L ines . Eng ineer ing Maps 328745 / 2 ,  3 2 75 9 1 / 1 , 3 2 8744/ 1 .  PGandE , 
S an Francis co , Cal i fornia . 

S tanislaus County , 1975 . A C omprehens ive General P lan for the C ounty 
o f  S t anislaus , Cal i fornia , S tanis laus County , Modes to , Cal i f ornia . 

S t oret , Tracy I .  and U s inger , Rober t L . ,  1 9 7 4 .  S ierra Nevada Natural 
H is tory , Univer s i ty o f  Cal i f ornia Press , B erke ley , Cal i fornia . 

Tuolumne C ounty , 1 9 7 4 .  Recreat ion E l ement o f  Tuolumne C ounty General 
P l an ,  S onora , Cal i f ornia . 

U . S .  Depar tment o f  Agricul ture , S o i l  C ons ervat i on S ervice , Retzer , 
J ohn L . , 1 95 1 . S o il  Survey o f  the S to ckton Ar ea , Cal ifornia , 
( Eas tern Sheet ) S er ies 1 93 9 , N o . 1 0 ,  U . S . D . A. S o i l  C onserva t i on 
S ervice , Dav is , Cal i fornia . 

(Courtesy o f  PG&E) 
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u . s .  Department o f  Agr i cul ture , Forest S ervice , S o i l -Vege tat ion Survey 
Map 7 9  A-I  Copperopol is Quadrangle , U . S .  Depar tment o f  Agr icu l ture 
Forest  S ervice , S an F rancisco , Cal i fornia . 

U . S .  Army C orps o f  Eng ineers , 1 9 7 2 . New Me l one s Lake Envir onmenta l  Impact 
S tatement , S tanis l aus R iver , Cal i fornia . U . S .  Army C orps o f  Engineers , 
S acrament o ,  Cal i farni� 

U . S .  Bureau o f  Reclamat i on ,  1972 . New Melones Lake S tan is laus R iver , 
Cali fornia, Environmental Impact S tatement Supplement al Data on Use 
o f  Cons erva t i on Y ie l d , U . S .  Bureau o f  Reclamat ion , S acramento ,  
Cal i fornia.  

U . S .  Geolog ical Survey , Copperopo lis , Mel ones Dam, Oakdale , Knights Ferry , 
Keys t one , Water ford , Pansell , 7 . 5  Minu te Quadrang le Sheets , U . S .  
G e o l og i cal Survey , S an Franc isco , Cali fornia . 

(Courtesy o f  PG&E ) 
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Refe ren ces 

USBR 

Brigham Young Univer s ity , Depa rtment of Zoology , June 1 9 75 . Sugges t ed 
Pra c tices f or Raptor Protection on Powerlines . 

California , Stat e  of , Air Quality in the San Joaquin Valley Air 
Bas in , September 1 97 3 .  California Ai r Re sources Board , Sa cramento , 
Calif ornia . 

California , Stat e  of , C alif ornia Air Quality D a t a ,  1 9 75-7 6 .  Calif ornia 
Air Re sourc es Bo ard , Sa cramento , California . 

Cali fornia , S t at e  of , Climate of the San Joaguin Valley Air Basin , 
De cember 1 9 74 . California Air Re sources Boar d ,  Sa cramento ,  
California . 

California , Stat e  of , Depar tment of Fish and Game , 1 9 7 1 . Landowner 
Ut ilizat ion of a Wild Pheasant Res ource . 

Cali fornia , Stat e  of , Department of Fish and Game , Supplements 1 
and 2 ,  Ap ril 1 ,  1 9 75 . Licensed Domesticated Fish Breeders . 

California , St at e of , Public Ut ilities Commis sion . General Order 
No . 1 3 1 --Si ting o f  New Electric Generat ing Plants and Cer tain 
Electric Transmiss ion Fac ilit ies . 

Native Plant S o c iety , 1 97 4 .  Inventory of Rare and Endangered Plants 
of Calif ornia . 

Pacif ic Ga s and Elec tric Company , 1 97 6 .  Environmental Data Statement-­
Proposed New Melones 23 0-kV Transmiss ion Line , Calaveras , 
Tuolumne,  and Stanis laus C ount ies . 

Pacif ic Gas and Elec tric Company , January 1 9 7 7 .  Environmental Data 
Stat ement--Proposed New Melones 230-kV Transmiss ion Line . HKS , 
In c .  

Pa c if ic Gas and Electric Company , Oc tober 2 0 ,  1 9 7 6 .  FPC Projec t .  
New Melones 230-kV Transmiss ion--Application for a Transmiss ion 
License . 

S alitore , Edward V . , 1 9 71 . Calif ornia - Past-Present-Future . 

U . S .  Army Corp s  of Enginee r s ,  Ap ril 1 9 75 . Preliminary Concepts 
for New Melones Lake,  Calif ornia . 

U . S .  Bureau of Re clamat ion , 1 9 74 . Threatened Fish and Wildlif e .  

Warren-Alquis t S t at e  Energy Resour ces and Development Act . Power 
Facility and Development Act . 
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APPENDIX I 

PUBLIC AGENC IES WITH JURISDICTION BY LAW 

Agencies with Jur isdiction : 

Bureau o f  Land Management 

Calaveras County 

California Divis ion o f  Highways 

California Public Utilities 
Commi ssion 

City o f  San Francisco , Dept . o f  
Pub lic Works . Het ch Het chy 
Proj ect 

Feder a l  Ene rgy Re gulat ory Commi ss ion 

Federal Aviat ion Administrati on 

Oakdale Irrigat ion District 

Stanislaus County 

State o f  California , Depar tment of 
Tuolumne County 

U . S .  Army Corps of Engineers 

Department o f  Wat er Res ources 
Reclamat ion Board (only if 
Alternat ive B is s elected) 

Others 

S ierra Railway 

1-1 

Type o f  Permit : 

Easement 

Route Approval 

Encr oachment Permit 

Certif icate of Public Convenience 

License 

Licen se 

Det erminat ion o f  no hazard 

Consent or License depending 
upon type of interest 

Route Approval 

Easement 
Rout e Approval 

Easement 

Easement 

Crossing Permit , License 

(Court esy o f  PG&E Company) 





APPENDIX J 

ELECTRIC EFFECTS OF THE TRANSMISSION LINE 

Introduction 

A characteristic of any energized conductor is that electrostatic and electro­

magnetic fields are c reated in the medium surrounding the conductor s .  These 

fields produce the electrical effects attributable to the presence and operation 

of an overhead 2 3 0  kV transmission line. 

The effects are manifested through two processes: (1) the electric field 

produces a partial electrical discharge into the air. known as corona. Corona 

discharge may re sult in audible noise, radio noise, television interfe rence. 

and the generation of ozone and oxides of nitrogen, (2) electric �nd magnetic 

fields induce voltages and currents on objects exposed to these fi�lds. The 

induced effects may produce occasional radio and television interference 

due to sparking between small gaps. 

Corona 

When an electric field of sufficient strength stre s s e s  the ai.r within a c e rtain 

finite distance, the air i.s ionized and corona discharge occurs. In the c a s e  

of overhead transmission lines, the maximum electric field voltage gr<\dient 

occurs at the surface of the conductor and is a function of the operating vol­

tage, the radius of the conducto rs,  and the height of the conducto rs above 

ground. For corona discharge to occur, the maximum conductor surface 

gradient must exceed the dielectric breakdown voltage gradient. The con­

ductor surface gradient at which this occurs is referred to as the critical 

J-1 



surfac e  gradient . For air at standa rd atrrlO s phe ric conditio n s  in a uniform 

electric field, the b reakdown voltage gradient i s  21 . 1 kV rm s ( root-me an­

squa re)  per c entimete r.  The b reakdown voltage gradient fo r air i s  a function 

of air density _E-nd i s ,  the refo re, affected by tempe rature,  pre s sure and 

altitude . 

T ran smi s sion line s are de signed to have maximum smooth c onducto r  surfac e  

g radient s  ranging from 0 . 6 t o  D .  8 of the theoretical value of the c ritical sur­

fac e  gradient. Thi s is ne c e s sary because the. conducto r i s._ not a smooth 

surfac e  but i s  stranded and may be nicked o r  burred during tran smi s sion 

line construction.  Particul e s  such as dust or in sects  may adhe re to the 

conductor during fai r we ather and raindrop s and snowflake s gathe r on the 

conductor during foul weather.  The s e  discontinuitie s  of  the conductor surface 

re s ult in di s c rete points whe re the actual surface g radient i s  no long er le s s  

than the c ritical surfac e gradient. At the s e  point s co rona di s charge begins.  

During foul weathe r, . corona activity and it s re sultant effec t s  are mo re pro­

nounced becau s e  the rain o r  snow c reate s more point s on the conducto r from 

which co rona di s charg e s  can occur. 

The computed maximum smooth conductor surfac e  g radient s at 242 kV fo r the 

tran smi s sion line are 14. 9 1  kV rm s /cm on the bottom pha s e ,  1 5 . 1 8  kV rm s / cm 

on the c ente r  pha s e ,  and 14. 77 kV rm s /cm on the top pha s e .  

Radio Interfe rence 

Radio inte rfe rence (RI) from tran smi s sion line s is prima rily caused by partial 

di s cha rge s of the ai r (corona) in the immediate vicinity of the c onducto r .  With 

practical line de signs,  the RI resulting from co rona i s  highly dependent upon 

the pre s ence of protrusions on the conducto r surface and the r e s ulting lo cal 

inc rea s e s  of the- ele ctrical gradient (as di s cus &ed abov e ) .  As a re sult . RI 

vari e s  con side rably and gene rally inc rea se s by 10 to 3 0  dB in foul weather.  
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A second sourc e of RI i s  froITl gap-type s parking .  In i s olated in stanc e s ,  

the induced electric potential o n  an ung rounded ITletallic obj e ct i n  the electric 

field of the transITli s s ion line ITlay cause s parking which produc e s  RI. Spark s 

ITlay b e  induc ed ac ro s s  any sITlall gap b etween the charged obj e ct and anoth e r  

ITletallic part which i s  g rounded. The conducting path of the spark doe s not 

have to be part of the t ransITli s sion line structure it self. Sparking ITlay o c cur 

in loo s ely connected ha rdware of a nearby utility line or along oth e r  conducting 

paths such a s  fenc e s  and ITletal junk near the edge of the right- of- way. Dirty 

insulato r s  ITlay s park in foggy weather and thus be an i solated sourc e  of RI. 

The level of c o rona - gene rated RI diITlini she s with inc reasin g  frequency and 

rarely i s  a probleITl to rec eption at freque nci e s  above 1 0  MHz . T o  the 

ave rage pe r son, co rona - generated RI i s  an anno yanc e only in the 540 to 

1 , 6 0 0  kilohe rtz' (KHz ) AM broadcast  band. In the c a s e  of the gap- type noi s e  

ITlea sured with radio noi s e  ITlete r s ,  the noi s e  level i s  fai rly constant with 

inc rea sing frequenci e s  to 6 0  MHz . 

By appropriate s ele ction of de sign paraITlete r s  (i.  e . , ITliniITlUIll conductor 

surfa c e - to - voltage g radient, conductor dianlete r, and line diInens ion s ) ,  

together with routing of the line s o  a s  to avoid c ritical loc atio n s ,  corona­

induc ed RI can b e  held to acceptable level s .  

Gap noi s e  can b e  avoided by prope r de sign of line hardware part s ,  including 

electrical bonding whe re nec e s sary, and by careful tightening of fa stening s 

during line const ruction. I ndividual locations of arcing are readily locatable 

and can b e  c o r r e cted. 

Quality of AM radio r e c e ption is a function of the s ignal- to- noi s e  (S IN) ratio,  

which is  the ratio b etween two variable s :  the b roadcast  station signal level (S)  

at the point of reception and the radio noi s e  level (N) .  The signal strength at 
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any p o i n t  of r e c e ption a l on g  the t r an s m i s s i o n  l in e  d e p e n d s  o n  the r a d i a t e d  

pow e r , d i s tanc e t o  t h e  d e s i r e d  s tation,  l o c a t i on o f  t h e  p o int of r e c e pt i o n ,  

a n d  t h e  In o d e  o f  p r o p a g a t i o n .  T h e  r a d i o  11 0 i s  e l e v e l  f o  r a g i ven line v a r i e s  

w ith v o l t a g e ,  c o ntamination in th e a i r  a n d  o n  the c ondu c t o r ,  an d w e a th e r  

c on d i t i on s . 

An R I  lne t e r with a qu a s i - p e a k d e t e c t o r  i s  u s e d  to Dl e a s u r e  r a d i o  no i s e .  

T h e  qu a s i - p e a k  d e t e c t o r  i s  d e s i g ne d  s o  that it  me a s u r e s  the annoy an c e  fa c to r  

t o  the human e a r  of the Hl e a s u r e d  n o i s e .  

U s ing thi s in s t rum ent to e s tabl i s h  no i s e  l e v e l s ,  l i s t e ning s u r v e y s  of l i s t e n e r 

ann o y an c e  h a v e  b e e n  m a d e . T h e  e v a luation of t h e s e  l i s t e n i n g  t e s t s h a s  p r o -

du c e d the fo l l ow ing c at e g o r i e s  o f  qu a l ity o f  r e c e pti o n .  

C l a s  s o f  R e c e ption S i g n al I N o i  s e 
P e a k  R a t i o  (d E 

A S  Enti r e ly S a t i s fa c t o ry 3 1  

B4 V e ry G o o d ,  B a c kg r ound U n o b t ru s i v e  2 8  

C 3 Fai r l y  S at i s fa c t o r y ,  B a c kg r ound P l a inly E vi d e nt 2 2  

D 2  B a c kg r ound V e ry E v i d e n t ,  But S p e e c h  E a s i l y  Unde r s to o d  1 6  

E l  S p e e c h  Und e r s tand ab l e  W it h  S e v e r e  C o nc e nt r a t i o n  6 

F O  S p e e c h  Uninte l l i g ib l e  

T h e  F e d e  r a l  C o mlnuni c ations C o mm i s  s i on ( F C C ) h a s  d e fi n e d  I I  s a t i s fa c to r y 

s e r vic e "  on t h e  ba s i s  of a 2 4  d B  S i N r atio w h e n  m e a s u r e d  with a me t e r 

m e e t ing Arne r i c an Natio nal Stand a r d s  Ins titu t e  ( A N S I )  s ta nd a r d s .  

A s  p r e vi ou s ly exp l ain e d ,  b o th s i g nal s t r e ng th a n d  n o i s e  va ry w id e ly f r o m 

t iln e t o  t i m e  a t  any g iv e n  l o c a t i o n  d e p e nd ing o n  m.any fa c t o r s .  T h e  F C C  d e ­

fin e s  th r e e  c a t e g o r i e s  of b ro a d c a s t s e r vi c e  a r e a s : ( 1 ) p r im a ry s e r v i c e - a n  
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area in which the g roundwave is not subject  to objectionable inte rfe renc e  

o r  fading , (2 ) s econda ry s e rvice - an a rea s e rved by the s kywave which is 

not s ubj ect to obj e ctionable variations in intens ity, ( 3 )  inte rmittent s e rvic e _ 

an area s e rved by the g roundwave , beyond the p rima ry s e rvic e area and 

s ubject  to s ome interference and fading . Reception of AM broadcast  s ig ­

nals may normally vary g z:eatly .in the s ec ondary and inte rmittent s e rvic e 

area s .  The refo re, to accurately a s s e s s  the impact of transmis s ion line 

RI, only s ignal s trengths of s tations in their p rimary cove rage areas a r e  

·considered. F o r  reliable s e rvic e in a rural primary c overage area, s ig ­

nal strengths of 4 0 - 5 4  dB above 1 mic rovolt/me te r  are required. Much 

g reate r s ignal s tr engths are required to achieve reliable s e rvice in the 

primary coverage areas of city residential and bus ine s s  area s . 

For late ral dis tance of up to 2 00 feet from the oute rmo s t  c onducto r of a 

trans mi s s ion line , the reduction of RI levels  follows an iriI.ve r s e  s quare law 

(i.  e . , fo r every doubl·ing of distance from the c onducto r ,  the RI level de ­

c rea s e s  by 1 2  dB ) .  At li\te ral dis tanc e s  beyond 2 0 0  fe et, the reduction 

attains an approximately linear relationship (a dec rea s e  of 6 dB for e ach 

doubling of dis tanc e ) .  
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-, Televis ion Inte rfe renc e 

Powe r transmis s ion line - related s ourc e s  of televis ion inte rfe renc e ( TVI) 

are s parking and c o rona dis charge from the conducto r .  The influence of the 

int e rfe rence on the quality of televis ion reception will vary,  depending both 

on the s trength of the received teleVis ion s ignal and on the particular charac ­

teristic s of the inte rfe renc e  electrical noi s e .  

Spa rking i s  the mo s t  co mmon powe r line - r elated s ourc e of TVI. Although 

more often expe rienc ed on Very High Frequency (VHF) channel s ,  in s ome 

rare cas e s  s parking inte rfe rence to Ultra High Frequency (UHF) has been 

�bs e rved. Lightly loaded" insulato r s  and loo s e  sus pens ion hardware c an 

s park due to uplift fo rce s  on the conductor or due to wind - induc ed movement 

of the c onductor .  Dirty insulator s  may s park in foggy weathe r.  Als o g ap ­

type s parking can take plac e between ungrounded and g rounded metal obj ects 

in the electric fie�d 9f the transmi s s ion line.  The electric field induc e s  an 

electric potential on the ung rounded metal . If the air gap dis tanc e  between 

the ung rounded and g rounded metal is small, the dielectric strength of the 

gap is inade quate to withstand the induce d  electric potential and s parking 

take s place .  

Sparking in powe r line components res ults in interfe renc e ove r  a broad 

frequency spectrum. The interference noise  l evel, as me asured by radio 

nois e  mete rs , doe s  not decay s ignificantly with inc rea s ing frequency through 

the low band VHR televi sion channe l s .  

Spa rking can be avo ided by prope r de s ign and maintenanc e o f  transmi s s ion 

line s .  Sinc e the s ourc e s  of s parking TVI occur at dis c r ete locations , the 

sourc e s  can be readily detected and the TVI eliminated. 
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Corona di scharg e from the transmi s sion line c onductor s may b e  a s e cond 

source of TVI. With 2 30 kV transmi s  sion line s ,  the gene rated inte rfe renc e 

is  highly dependent upon the pre s enc e of protrusions on the conductor sur­

fac e .  T V I  noi s e  will inc rea se 1 0  t o  3 0  d B  i n  foul weathe r when wat e r  drop­

let s  are on the c onductor surfac e .  Unlike s parking noi s e ,  the level of 

noi s e  re sulting from c orona di s cha rge (a s mea sured by a radio noi s e  mete r)  

decay s at the rate of approximately 2 0  dB fo r each tenfold inc r e a s e  in 

frequency. Fo r the s e  reasons,  TVI caused by c o rona di s cha rge will be 

ob s e rved on the VHF channels only und e r  adv e r s e  c onditions of foul weathe r, 

low signal strength, and unfavo rable antenna plac ement. 

Spe cifying the quality of televi sion rec eption in te rm s  of signal /to /noi s e  (S /N) 

ratio i s  mo re difficult than for AM b roadcast  b and radio re c e ption. A correc­

tion must b e  made to adju st fo r the difference in bandwidth of  the noi s e  

me a suring instrume nt and the 3 MHz bandwidth of a television re ceive r.  

The much wide r  ba.ndwidth of the televi sion rec eive r admit s g reat e r  noi s e .  

Furthe rmore,  correction s are required for the type o f  detector u s e d  i n  the 

noi s e  measu ring instrument and for the ty pe of noi s e  measured (i . e . , g ap 

type, po sitive c o rona, ne gative co rona) . The b andwidth correction factor 

for random noi s e  is  pro po rtional to the square root of the ratio of  the b and­

widths ;  fo r impul s e  noi s e  the bandwidth c o r rection i s  propo rtional to the 

ratio of bandwidths .  Corona noise  approximate s random noi s e .  

The quality of televi sion picture re c e ption ver sus S i N  fo r co rona noi s e  

measured with a peak detecto r in strument and standardized f o r  a 3 MHz 

bandwidth has been defined a s  follows:  
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Qual ity o f  Rec eption 

AS Thresho ld o f  Visibi lity , Exc e llent Reception 

B4 Very Little Interferenc e ,  Reception Very Good 

C 3  Interfe rence Plainly Evident , Rec eption Tolerab le 

D2 Interferenc e Very Evident and Annoying 

E1 Intens e Interfe renc e ,  Extremely Annoying 

FO Into lerab le Interferenc e ,  Rec eption Unac c eptab le 

S iN Rat io Peak 

3 7 dB 

27 

17 

4 

- 11 

As an example, the S iN for a rec eived s ignal o f  74 dB in a c o rona noise 

field of 44 dB wou ld be 3 0  d B  and the qual ity of rec eption would be very 

good . 

For lateral di stanc es o f  up to 200 feet from the outer c onduc tor o f  the 

transmis s ion l ine , fou l weather c or ona- gene rated TVI wil l  be reduc ed 

ac c ord ing to an inverse square law (there wi l l  be a dec rease o f  1 2  dB 

for each d oub ling of distanc e ) . 

An analys is o f  e lectric al effec ts was c onducted in the study area . The 

l oc ati ons o f  the test s ites for noise , rad i o  and televis ion inter ferenc e 

are shown on Plate 3 0 . 

Rad i o  Noise 

Table 9 shows the AM radi o  stations with " s atis factory" o r  better rec ep-

t ion within the p ro j ec t  study area . Tab le 10 shows the s ignal strength 

for these AM broadc ast stations at s ix test loc ations along the t rans­

mission l ine route . 

For lateral distanc e o f  up t o  200 feet from the outermost c onductor o f  a 

transmiss ion l ine , the reduction o f  RI .leve 1s  f o ll ows an inverse square 

law (i . e . , for every d oubl ing o f  distanc e from the c onducto r ,  the RI 

level decreases by 12 dB) . At lateral distanc es beyond 200 f eet , the 

reduction attains an approximately linear relationship (a dec rease o f  

6 d B  for each d oub ling o f  distanc e ) . 

Table 1 1  be low shows the estimated radio interference level for the trans­

miss i on l ine . Us ing this leve l  (with c o rrections for frequency and the 

measured field strength o f  the AM stations) the e ffect o f  the t rans ­

miss ion line on the quality o f  reception , at variou s  distanc es from the 

t ower c enter l ine is shown on Plate 3 1 . 
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LEGEND TO MAP 

• NEW IoIEI.ONES 230 kV TIL TEST SITES 

SITE 1: In min parking lot of Sierra Corree tional hc:iH ties 
N p" 53 ' 45" , W 120" 32 ' 15" 

SITE 2 :  . 15 miles east of Kistler Ranch o n  old Hwy. 1 20  
II p" 50 '  45" , • 120" 32 ' 40" 

SITE 3: 2 . 9  miles west of Kistler Ranch on new c:onstruotion (eventual west-bound 
of tIwy 120) 
K p" '1' '", W 120" 3" 45" 

SITE 4 :  1 . 8  miles east of Hwy. 120 on Willms Rd .  
K p o  47 ' 55" , • 120° 38 ' 1'" 

SITE , :  80 ft. east-northeast of pole on northeast c:omer of Lamaster and Orange Blossom 
K po 47 ' ,  • 120° 4" "" 

SITE 6: Quail Hill Rd. , southeast of Charmstone Way, I!-pprodmats� 100 ft. 
N po '" 20" , • 120° P' 20" 
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Ta.ble 9 

AM RADIO STATIONS WITH SATISFACTORY O R  B E T TER RE CEPTION 

Radio Transmitting Power 
Station Frequency Day Night Location 

KMJ 0. 580 MHz· 5 kW 5 kW Fre sno 

KCBS 0 . 740 MHz 50 kW 50 kW San F rancis 

KTRB 0. 860 MHz 10 kW I kW Mode sto 

KFRE 0. 940 MHz 5 0  kW 5 0  kW F re sno 

KBEE 0. 970 MHz 1 kW I kW Mode sto 

KKIS 0. 9 90 MHz 5 kW 5 kW Pittsburg 

KRAK 1 .  14 MHz 50 kW 5 0  kW Sac ramento 

KWG . 1 . 23 MHz 1 kW 0 . 2 5  kW Stockton 

KROY 1 .  24 MHz 1 kW 0 . 2 5  kW Sacramento 

KJOY 1. 28 MHz 1 kW I kW Stockton 

KYNO 1 . 30 MHz 5 kW 1 kW Fre sno 

KCRA 1 .  32 MHz 5 kW I kW Sac ramento 

KFN 1. 36 MHz 5 kW I kW Mode sto 

KCEY 1. 39  MHz 5 kW 5 kW Turlock 

KSTN 1. 42 MHz 5 kW 1 kW Stockton 

KVML 1. 45 MHz 1 kW 0 . 2 5  kW Sono ra 

KYOS 1 .  48 MHz 5 kW 5 kW Me rced 

KCVR 1. 57 MHz 5 kW 5 kW Lodi 

KWIP 1 .  5 8  MHz 1 kW 1 kW Merced 

KGST 1 .  60 MHz 1 kW I kW F re sno 



Table 10 
AM RADIO STAT ION FIE LD STRENGTHS 

S tation 

AM Radio Station 

KMJ 

KCBS 

KTRB 

KFRE 

KB EE 

KKIS 

KRAK 

KWG 

KROY 

KJOY 

KYHO 

KCRA 

KFN 

KCEY 

KST N  

KVML 

KY OS 

KCVR 

KWIP 

KGST 

(Day Measurements ) 

Frequency (in MHz ) 

0. 5 8  

0 . 740 

0. 860 

0 . 940 

0. 970 

0 . 990 

1 . 14 

1 . 2 3  

1 . 24 

1. 2 8  

1 .  30 

1 .  32 

1 .  36 

1. 3 9  

1 .  42 

1. 45 

1. 48 

1 . 57 

1 . 5 8  

1 . 6 0  

1 

70 

72 . 7 

74 

5 9. 4 

6 7 . 4 

5 7 . 9 

42. 4 

5 8 . 7 

44. 6 

6 2 . 0 

47. 5 

5 1 . 5 

6 7  

64. 4 

6 3 . 4 

6 1 . 8  

54 . 8 

44. 2 

50. 2 

42. 2 

Readings are in dB above 1 mic rovolt pe r meter. 

:!./ Locations a r e  shown o n  Plate 30 . 

J- 10 

Location :!:,/ 

2 3 4 

7 1 . 5 7 1  7 1 . 5 

74. 2 15 . 7  7 9 . 7 

7 8 . 5 8 3 . 5 86. 9 

6 0 . 4 6 1 . 4 6 6 . 4 

6 7 . 9 70. 9 78. 4 

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

40 . 9 46 . 9 5 9 . 4 

62. 6 64. 9 6 8 . 7 

3 3 .  1 42 . 6 50. 6 

64. 1 6 0 . 6 70. 6 

49. 0 49. 5 5 3 .  1 

49. 5 5 0 . 5 57. 0 

76 7 9 . 0 8 5 . 0 

7 2 . 9 7 1 . 9 77. 4 

64. 4 6 8 . 4 6 9. 4 

6 5 . 3 64. 8 62 . 8 

6 2 . 8 6 0 . 8 66 . 4  

49. 2 47. 2 5 3 . 8 

5 6 . 7 5 6 . 2 6 2 . 2 

42 . 7 4 5 . 7 48. 2 

5 6 

7 1 . 0 6 8 . 5 

77. 7 77. 7 

8 7 . 9 8 1 . 0 

6 5 . 9 5 7 . 4 

8 5 . 4 7 5 . 4 

57. 4 6 3 . 4 

6 6 . 9 46 . 4  

64. 1 6 5 . 6 

50.  1 44. 1 

6 9 .  1 46.  1 

43 . 0  46 . 0 

5 6 . 0 5 3 . 0 

8 5 . 5 74. 0 

7 5 . 4 6 5 . 9 

6 9 .  9 6 6 . 9 

5 3 . 3 64. 3 

6 3 . 8 5 8 . 3 

53. 7 5 3 . 7 

5 6 . 2 54. 2 

43. 2 44. 2 



Table 1 1  

ES TIMA T ED RA DIO IN T ER F E RENC E L E V E L  

D i s tanc e f r o m  C e nt e r  o f  T ow e r  Line , F e e t :  � ( e d g e  o f  R / W )  

F ou l  W e athe r ,  dB 

Fair W e athe r ,  dB 

5 9  

43  

C al c u l a t e d  a t  F r equency Equal to 1 M e g ahe rtz . 

1 0 0 2 0 0  

5 1  42 . 4 

3 5  2 6 . 4 

B a s e d  on the antic ipated radio no i s e  l e ve l s  p rodu c e d  by the t rans mi s s ion 

l ine and mea s u red s ignal s t reng ths of the A M  radio s tation s , the A M  fre ­

quency re c e ption will g ene rally be within a c c e ptable l e ve l s . The quality 

of r e c e ption during ra iny weath e r  and the quality o f  r e c e ption during fai r  

we athe r o f  s orEe A M  radio b roadc a s t  s tations w ith weak s i gnal s may b e  

r e duc ed in l o c at ion s c lo s e  t o  the right - o f -way . .A M  radio int e rfe renc e 

should not b e  exp e r ienc ed in fai r  we ath e r  at lat e ra l  dis tanc e s  g r eat e r  than 

2 0 0  fe e t  £ r o rn the out e r  c ondu·c to r .  The r :::! s hould be no e ffe c t  on FM radio 

rec e ptio n .  

3 .  T e l e vi s ion Inte rfe renc e 

The a r e a  along the t rans mi s s ion line route i s  s e rved by V e ry High F r e ­

quency ( V HF )  and Ult r a  High F re quency ( U HF ) t e l e vis i o n  s tation s . 

T able 12 li s t s  the tel e vis i on s tations lnonito re d .  T a b l e s  13 and 14 s how the 

exi s ting s ig nal s t rength s , ambient noi s e  l e ve l ,  and qual ity of televis ion 

r e c e ption. T he e s timated t ra n s rni s s ion line no i s e  level  at 2 0 0  fe et i s  

s ignificantly b e l ow the ambient noi s e  l e vel and , the refo r e ,  the t rans mis s ion 

l ine noi s e  will have a neglig ible effe ct.  
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Table 12 

TELEVISION STATIONS MO NITORED -

TV S tation C hannel Loc ation Powe r F requency 

KTUV 2 San F ranc i s c o 1 0 0  kW 5 5  MHz 

KCRA 3 Sac ramento 1 0 0  kW 6 1  MHz 

KROM 4 San Franci s co 1 0 0  kW 6 7  MHz 

KPIX 5 San Franci s c o 1 0 0  kW 77 MHz 

KVIE 6 Sac ramento 5 5  kW 8 3  MHz 

KGO 7 San Franc i s c o  3 1 6 kW 1 7 5  MHz 

KSB W 8 Salina s  234 kW 1 8 1  MHz 

KQED 9 San Franci s c o  3 1 6 kW 1 8 7  MHz 

KXTV 1 0  Sac ram ento 3 04 kW 1 93 M Hz 

KQVR 1 3  Sac . -Stock. 28 1 kW 2 1 1  MHz 

KLO C 1 9  Mo de sto 1 0 5  kW 5 0 1  MHz 

KMUV 3 1  Sac ramento 5 3 7  kW 5 73 MHz 

KTXL 40 Sacramento 1 738 kW 627 MHz 
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Table 13 

VHF TELEVISION SIGNAL ST RENGTH, AMBIENT NOISE 

AND SUB JE CTIVE RE CEPTION QUALITY 

Station Channel 

KTVU 2 

"Video Signal 
�- pV /m 

Atnbient Noi s e  
dB- "V /m 

Rae . Q r I I  
eption ua lty -

KCRA 3 

Video Signal 
ciB- I'V /m 

Atnbient Noi s e  
dB- "V 1m 

Reception Quality 

!{ROM 4 

Video Signal 
dB - "V /m 

.Ambient Noi s e  
dB- "V /m 

Rec e ption Quality 

KPIX 5 

Video Signal 
dB- "V /m 

Ambient Noi se 
dB- "V im 

Reception Quality 

l .  

3 9 . 4 

5 2 . 2 

FO 

5 8 . 8 

5 8 . 5 

E l  

34. 5 

58. 8 

F O  

3 0 . 0 

24. 8 

D2 

Locations 

2 3 4 

3 4. 4 47. 9 34. 4 

3 8 . 7 3 5 . 7 43 . 7 

E l  D2 E l  

5 6 . 3 6 1 . 3  5 3 . 8 

3 0 . 5 3 2 . 5 3 2 . 5 

C 3  B4 C3 

3 8 . 5 4 8 . 5 3 6 . 5 

2 6 . 8 3 1 .  8 4 0 . 8 

D2 D2 E l  

34. 5 45 . 5 3 8 . 5 

2 8 . 8 34. 8 5 2 . 8 

D2 D2 F O  
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5 

47. 4 

56 . 7 

E l  

6 2 . 3 

5 2 . 5 

D2 

44. 5 

5 3 . 8 

E I  

3 6 . 5 

3 9. 8 

E l  

6 

4 1 .  1 

40. 7 

E l  

6 8 .  1 

3 7 . 0 

B4 

40. 0 

3 9. 3 

E I  

4 1 .  5 

43. 3 

E l  



T able 13 (cont' d )  

'tation C hannel Locations 

KVIE 6 1 2 3 4 5 6 

V ideo Signal 
dB - p.V 1m NS 52 . 9 6 1 .  9 NS NS NS 

Ambient Noi se 
dB - p.V 1m 32. 5 3 1 .  5 

Rec e ption Quality C3 B4 

KGO 7 

Video Signal 
dB- p.V 1m 32 . 4 46. 3 5 5 . 8 4 1 .  3 5 1 .  3 43 . 8 

Ambient Noi se 
dB - p.V 1m 43 . 1 45. 1 44. 1 4 5 . 1 46 . 1 

Rec e ption Quality E 1  D2 E l  D2 E l  

SBW 8 

Video Signal 
dB - p.V /m 47. 4 45. 4 5 1 .  9 4 9 . 4 3 9 . 4 54. 4 

Ambient Noise 
dB - p.V 1m 5 1 . 2 4 1 .  2 42 . 2  42 . 2  5 1 . 2 4 1 . 2 

Reception Quality E l  D2 D2 D2 FO D2 

KQED 9 

Video Signal 
dB - �V /m NS 4 3 .  1 5 1. 1 NS 4 9 . 6 NS 

Ambient Noi se 
dB - pV /m 4 1  42 . 0  49 

Re c eption Quality E l  C3 E 1  



Table 13 (cont i d) 

Station Channel Locations 

.---�� 
KXTV 10 1 2 

Video Signal 
dB - p.V 1m 6 5 . 9 7 1 . 9 

Ambient Noi se 
dB- p.V 1m 5 6  • . 8 48. 8 

Rece ption Quality D2 C3 

KOVR 13 

Video Signal 
dB - p.V 1m 6 2 . 0 70. 0 

Ambient Noi s e  
dB - }IoV 1m 5 5 . 9 5 1 . 4 

Rec e ption Quality D2 C3 

!/ Based on s ignal to ambient nois e ratio 

AS Thre shold of vi s ibility, exc ellent rece ption 

3 

72 . 4  

4 5 . 8 

C3 

7 0 . 0 

4 5 . 4 

C3 

B4 V e ry little inte rfe renc e, reception very good 

C3 Inte rfe rence plainly evident, reception tolerable 

D2 Interfe rence very evid ent and anno ying 

E l  Intense interference, extremely annoying 

FO Intole rable inte rfe rence, reception unacc eptable 

NS No Signal Ob s e rved 

J- 1 5  
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7 0 . 0 

5 3 . 8 

D2 

70. 5 

48. 4 

C3 

5 6 

6 4. 9 74. 9 

45. 8 4 1 . 8 

C3 B4 

6 8 . 5 82 . 5 

5 1 . 4  52 . 9 

C3 B4 



Table 14 

UHF TELEVISION SIGNAL STRENG TH, A MBIENT 
NOISE AND SUBJEC TIVE REC EPTION QUA LITY 

Station Channel Location 

KLOC 1 9  

Video Signal 
dB - IlV 1m 

Ambient Noi s e  
d B  - IlV 1 m  

. l ' 1 I Rec e ptlon Qua lty -

KMUV 3 1  

Video Signal 
dB - ,,!.V Im 

Ambient N ois e 
dB - IlV /m 

Rec eption Quality 

K TXL 40 

V ideo Signal 
dB - IlV /m 

Ambient Noi s e  
dB - ,,!.V Im 

Rec e ption Quality 

1 

NS 

NS 

NS 

}:./ B a s ed on s ignal to noi s e  ratio 

2 3 

NS 6 8 . 4 

3 9 . 8 

B4 

NS 5 1 .  9 

4 1 . 3 

D2 

NS NS 

A5 Thre s hold of vis ibility, exc e llent rec e ption. 
B4 V e ry little inte rfe renc e ,  rec eption ve ry good . 

4 

NS 

NS 

NS 

C 3  Inte rfe renc e plainly evident,  rece ption tole rable . 
D2 Inte rfe renc e ve ry evident and annoying . 
E l  Intens e inte rfe renc e ,  extremely annoying . 
F O  Intole rable inte rfe renc e ,  rec e ption unacc e ptable . 
NS No s ignal obse rved.  
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For late ral distanc e s  of up to 2 00 feet from the outer c onductor of the trans ­

mis s ion line , foul weather co rona-gene rated TVI will be reduced according 

to an inve r s e  s quare law (the re will be a dec re as e  of 1 2  dB fo r each doubling 

of distanc e ) .  

Table 15 pres ents  the e s timated noise levels  o f  foul and fair weathe r tele ­

vis ion interfe renc e re sulting from trans mis s ion line s of thi s  de s ign. Using 

this level and s ite 3 as repres entative , Plate 3 2  gives the numbe r  of tele ­

vision stations that may be affected. A s  s hown, TV may be affected only 

during foul weathe r.  During foul weather and at 2 00 feet o r  g reate r from 

the c ente r  line of the trans mis s ion line , the re s hould be no notic eable 

effect.  The video s ignal strengths measured fo r the project  area are rela­

tively we ak, which results in an existing ma�ginal g rade of s e rvic e .  

4 .  Ozone Gene ration 

Of the s ix majo r  ambient air pollutants gove rned by Fede ral EPA and 

C alifo rnia Standard s (photochemical oxidant, carbon monoxide ,  nitrogen 

dioxide ,  sulfur dioxide , sus pended particulate matter and hydrocarbons ) ,  

only ve ry small amounts of photochemical oxidants (primarily ozone ) and 

e ven s malle r amounts of nitric oxide (which transforms into nitrogen 

dioxide ) will be produced by the high voltage electric powe r transmi s s ion 

l ine . No lead particulate s o r  hydrogen s ulfide (al s o  c ontrolled by s tate 

s tandards ) will be produced by the powe r line . 

The fo rmation of ozone and nitric oxide by the p ropos ed 2 30 kV transmis s ion 

line from New Melone s to Warnerville results from the occur renc e of co rona 

dis charge.  Sinc e trans mis s ion lines  are  de signed to minimize the g eneration 

of c o rona, the quantitie s of ozone and nitric oxide produced are not expecte d  

to be detectable. 

J- 17 



Table 15 

ESTIMATED FO UL AND FAIR WEATHER TELEVISION INTERFERENCE (TVI) , dB ..!/ 
Due to the tran smi s sion line 

Foul Weathe r Fair Weather 
At Edge21 At 1 0 0  Fee) i At 2 0 0  Fe et At Edge At 1 0 0  Feet At 200 Feet  

Channel Of R/W - From C / L -' From C / L  Of Rlw From C I L  F rom C / L  

2 5 1 . 5 43 . 5  34. 9 3 5 . 5 2 7 . 5 IB. 9 

3 5 1  43 34. 4 3 5  27 IB . 4 

4 50. 5 �2 . 5 3 3 . 9 34. 5 2 6 . 5 17. 9 

5 49 4 1  32 . 4 3 3  2 5  1 6 . 4 

6 4B. 5 40 . 5 3 1 . 9 3 2 . 5 24. 5 1 5 . 9 

7 42 34 2 5 . 4 26 I B  9. 4 

B 42 34 25 . 4 26  I B  9. 4 

9 4 1 .  5 3 3 . 5 24. 9 2 5 . 5 17. 5 B. 9 

1 0  4 1 .  5 '.3 3 . 5 24. 9 2 5 . 5 17. 5 B. 9 

1 3  40 . 5 3 2 . 5 23 . 9 24. 5 1 6 . 5 7 . 9 

1 9  3 3  25 1 6 . 4 17 . 0 9. 0 0. 4 

3 1  3 2  24 15 . 4 16  B - . 6 

40 3 1 .  5 2 3 . 5 14. 9 1 5 . 5 7. 5 - 1 . 1 

1 I decibels  

21 Right of way 

3 /  Cente r Line 
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A - T h r e s hold of vis ibility exc ellent rece ption 
B - V e ry little inte rfe renc e ,  rece ption ve ry good 
C - Inte rfe renc e plainly e vident , rece ption tole rable 
D - Inte rfe rence ve ry e vident and annoying 
E - Inten s e  inte rfe renc e ,  ext r emely annoying 

_I Signal to noi s e  ratio 
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Exceeds 
dB Shown 

3 7  
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Labo rato ry inve s tigations carried out by Wes tinghous e Electrical C o rpora­

tion and the Ame ric an Elect ric Power S e rvic e C o r po ration have inve s tigated 

the production of o z one and othe r oxidants by Extra High Voltag e ( EHV ) trans ­

mi s s ion line s .  The s tudie s conclude that the oxidant production from pres ent 

EHV trans mi s s ion line s (up through 7 6 5  kV ) doe s not c reate an environmental 

problem. 

5 .  Electrostatic and Electromagnetic Induction 

It is anticipated that the re will be no harmful effects to humans o r  animals 

due to electro s tatic o r  electromagnetic induc ed volta g e s  o r  cur rents from 

the p ro pos ed tran s mis s ion line . An individual touching larg e ung rounded 

metal obj ects on o r  near the trans mis s ion line right -of-way may occas ionally 

expe rienc e s mall , non-haz ardous electric al s ens ations .  The s ens ation ex­

pe rienced may rang e fro m the slighte s t  trans ient elec trical dis charge ( s imilar 

to the tingle experiepc e d  afte r walking on a dry carpet)  to a c ons tant electr ic al 

dis c harge c ontinuing as  long as the o bj e ct is touched. 

If induc ed cur rents approach the thr e s hold of perception level for any 

long , c ont inuous , insulated me tal ob j e c t s  such as fences , e f fec t ive 

mitigation me asure s are avai lable and wi l l  be taken . 

No phys ic ally harmful effects (due e ithe r to ele c tro s tatic o r  elect romagnetic 

field s ) have been expe rienc ed from PGandEi  s thous and s of existing mile s of 

2 3 0  kV trans mis s ion line s .  

6 .  Sie r r a  C ons e r vation C ente r 

A s pe cial s tudy fo r radio and tele vis ion inte rfe r enc e wa s conducted in c o ­

ope ration with the Sie r ra C ons e rvation C ente r due t o  its two -way radio 

c ommunication and Mas ter Antenna TV Sy s te m  (MATV ) .  

J - 1 9  



The S ie r ra C ons e rvation C ente r  is located 1 1  mile s we s t  of S onora, Tuolumne 

County . It is a medium- minimum s e curity institution enc ompas s ing 3 0 1  a c r e s  

o f  land and i s  de s igned t o  ac c ommodat e 1 , 2 0 0 inmate s and ove r 4 0 0  s taff. In ­

mat e s  have fre e mobility within the ins titution in order that they may have the 

u s e  of dayro oms , s l ee ping living rooms , educ ational clas s e s ,  vo'c ational train­

ing , re c reational activitie s and othe r facilitie s .  The phy s ic al plant is a s ingle 

and double story s tructure of reinfo rced c oncrete c on s t ruction. 

Plate 33 s hows the g ene ral plan layout of the exis ting 1 1 5  kV transmi s s ion 

line and the Sie rra Cons e rvation C ente r prope rty along the propo s ed 2 3 0  k V  

t rans mis s ion line . The propo s ed 2 3 0  kV trans mis s ion line will b e  approxi­

mately 1 , 1 0 0 feet from the neare s t  part of the main c o rrec tional fac ility .  

T he r efo re ,  radio r e c e ption, eithe r AM broadc a s t  o r  F M ,  s hould not have 

any impact at this dis tanc e .  (S e e  pag e s  J8- l 1 . )  

T wo -way rad io c bm"munication i s  al s o  a vital tool at the pri s on in the e vent 

of e s c ap e s ,  eme rgenc ie s , etc . The area us ed fo r two -way c ommunic ations 

is from the watch towers to the top of the mountain and beyond as well as in 

the S C C  prope rty. P r e vious te sts  c onducted upon narrow band FM rec eive r s 

have s hown that under fair we athe r c onditions the S C C  should not expe r ienc e 

any r e c e ive r degradation. The two -way rec eive r s hould be able to rec eive 

and trans mit whe re they now c an rec eive or transmit .  Howeve r,  unde r  foul 

we athe r conditions the two -way radio po rtable rec e ive r might range from 

2 1  dB de s en s ing dire ctly unde r  the pro pos ed line to no de� radation app roxi ­

mately 1 5 0  feet b eyond the pro po s-ed line . (S e e  plate 34 fo r detail s " )  Only 

und e r  foul weath e r  c onditions , -and when attempting to re c e ive a me s s ag e  

unde r or immediately adjac ent t o  the propo s e d  line , might the re b e  an impact.  

It s hould al s o  be noted that PGandE ope rates an extens ive mobile radio system 

throughout its ope rating area, which is about two -thirds of the State of 
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C alifo rnia . The s y s teIn is c OInpo s e d  of approxiInately 2 5 0  base radio 

s tations , 3 , 5 0 0  Inob ile s ,  and 5 2 0  pac k s e t s  ope rating in the 4 8 ,  1 5 0  and 

4 5 0  MHz-::':.! bands . All of the Inanned tran s Ini s s ion subs tations ope rating 

at voltage s up to and inc luding 5 0 0  kV are equipped with bas e  radio s tations 

ope rating in the 1 5 0  MHz band . One 5 0 0 kV sub station is al s o  equipped with 

a 48 MHz ba s e .  The s e  .radio systeIns are vital t o  the o pe ration of the elec ­

tric al systeIn and are used priInarily fo r the r e s to ration of s e rvic e in all 

kind s of wea the r . 0 ve r a pe riod of Inany ye ar s ,  the 1 5 0  MHz radio s ta tions 

ope rating in this s e vere electrical environInent have not exp e rienc e d  any 

adve r s e  effe ct  detriInental to the ope ration of the station. Even the 4 8  MHz 

s tation, although Inore sus c e ptible to e le c tric inte rfe renc e ,  pe rfo rIns s atis ­

facto rily unde r adve r s e  we athe r c onditions . 

W ith regard to televis ion re c e ption at the S ie rra C ons e rvation C ente r,  it 

was inve s tigated and dete rInined that the SCC has an MA TV s v s teIn with two 

s e pa rate head ends and a s s oc iated equipInent. (See plate 35 . ) FroIn a 

fie ld inve s tigation, it appears that the sys teIn was originally des igned fo r 

r e c e ption of only the Sac raInento channels . In addition, the s y s teIn appear s 

to have s e ve ral defic ienc ie s .  The o rientation of the C al ave ras Head End 

antenna did not appear to be optiInized,  which re sults in a reduced radio 

frequency ( R F )  level pres ented to the preaInplifie r .  The di stribution aInpli­

fie r cur-rently used i s  app roxiInately 8 dB low in gain within the low band 

s pe ctruIn and al s o  c ontribute s a high no is e figure to c hannel 1 3 .  The obs e rved 

picture quality ranged fro In light to he avy elec tric al inte rfe renc e .  It is felt 

that the heavy inte rfe rence was caus e d  by a local s ource due to it be ing cyclic 

in nature . A pos s ible c ause i s  an ai r c onditioning unit or ref rige ration 

equipInent . 

* 1  Me gahe rtz 
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Tabl e s  i6and 17 s how the data from two TV s et s  on the C alave ra s s ide . 

F rom an inve s tigation of the Maripo s a  fac ility MA TV Head- End, no impul ­

s ive electrical inte rfe renc e was vis ible . Howeve r ,  the Winegard preampli­

fie r may be overd riving the Jerrold amplifi e r .  A 6 dB pad was found on the 

amplifie r input. Anothe r 1 0  dB pad· wa s added and the gain of the amplifie r 

was adjusted fo r a bette r picture quality . A switch on the amplifie r was 

found in the s eparate mode which s hould have been in the co mbined mode . 

In gene ral , the Sie r ra C o r r ectional Facility MA TV s y s tem is in a location 

that expe rienc e s  light to mode rate electric al int e rfe renc e with re s pect to 

s ea s onal change s .  This location al s o  expe rienc e s  a fade in the s ignal path 

during the early evening and it is furthe r agg ravated by having the exis ting 

system not optimiz ed.  

Table 18 s hows the predicted power line noi s e  field s trengths expected at 

the existing C alave ra s  head end antennae .  The pro po s ed 2 3 0  kV line i s  

approximate ly 1 ,  1 0 0 fe et f rom the C alave ras antennae . The p r edicted noi s e  

fie ld s trengths at thi s dis tanc e fo r fair weathe r c ondition s a r e  exp ected t o  b e  

be low the MATV sy stem inte rnal noi s e . Howeve r ,  unde r foul weathe r con­

ditions and with the exis ting lv1A T V  equipment, it  i s  pos s ible that the low 

b and VHF ,  mainly channel 3 ,  might be s lightl y deg raded.  T able 19 illus trate s 

that only unde r foul we athe r c onditions will the p ropos ed 2 3 0  kV trans mis s ion 

l ine int roduc e a no i s e  level  about equivalent to the S C C  MA TV inte rnal no i s e ,  

othe rwis e  i t  i s  lowe r than the inte rnal noi s e .  
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PLATE 34 
F M  Mo bi l e  R adio De s en s ing v s  La t e ra l  P rofile  

fo r a 2 3 0  kV T ran s mi s s i on L ine 

3 0 0  4 0 0  

thr e s hold o f  effec t 

5 0 0  

he avy rain ( . 4 7  inc h / h r .  ) 
2 3 0  kV 

6 0 0  7 0 0  8 0 0  

Lateral  D i s tanc e ,  F e et 





PLATE 3 5  
CALAVERAS MA TV "!../ SYSTEM 

'-_____ ....., RCA P reamp 1-_""" Je rrold Ampl . 

Finca 80 Se rie s 
Color S pectrum 
TV /FM Antenna 
Model F - 8 9 -C 

Gain 
Low VHF 
High VHF 
UHF 

+ 6 dB � 
+ 1 0  dB 
+ 1 1 dB 

1 0G - 2 05 2 3 0 0 A 

Gain 2 5  dB 
NF "!.!!./ 6 dB as sumed 

refe rred to 
Folded 
Dipole 

Gain 38 dB 

NF 15 dB 

MA RIPOSA MA TV SYSTEM 

Jerrold Splitte r s  
Model 1 5 92 

3 . 5 dB los s 

3 7  TV 
Sets 

RCA 
Model 

JR956 W 

s ame as above __ __s ame a s  above - Wine gard Je rrold Ampl . 
Pr eamp Model 2 6 6 1 

DA 825 A 

Gain 2 5  dB Gain 45 dB 
NF 1 1  - 12 dB as sumed NF 7 dB 

* / Mas ter Antenna Televi s ion Sys tem 
** / No i s e  Figure 

SCHEMATIC 
(COURTESY  P .G .& E .) 





TA B L E  1. 6  

C alava r a s  MA T V  Sy s tem, Dorm 4 T V  Set 

C hannel 

3 

6 
1 0  

1 3  

Video C a r rie E / 
Level ( d Bmv - ) 

+ 1 0  

+5 
+2 

+2 

Ob s e rved P i c ture Qual ity 

Very light to o c c a s ional mode rate e l e c tric a l  no i s e ,  
s me a r ,  gho s t s . Good vi ewable pictu r e ,  c o l o r  s l ightly 
washed out ,  but p robably due to TV s et .  

C o lo r b e at, s me a r  o n  e dg e .  

Gho s ting , s me a r ,  picture no i s e  qual ity not bad , g o o d  
pic ture , exc e pt fo r S Ule a r .  Elect ric al random nois e ,  
d ifficult to d i s tingui s h .  

Light t o  mod e r ate e l e c t rical no i s e ,  s m e a r .  
Notic e a bly nois ie r .  

TABLE 1 7  

C alavaras MA T V  System, Dorm 2 2  T V  Set 

C hannel 

3 

6 

1 0  

1 3  

V id e o  C a r r i e r  
L e v e l  (dBmv) 

+ 1 8  

+ 1 6  

+ 1 3  

+8 

':' / mili volt 
':":' / Signal to nois e r atio 

B a s e band 

N o i s e (dBmv) 

-40 

(-40 

.(-40 

<-40 

SN 
';":' / 

dB 

5 8  

>56 
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O b s e rved P ic tu r e  Qual ity 

Sl ight s now and s me a r ;  impu l s ive 
e l e c trical nois e ,  ext r e m e ly randorn 
and cyc l ic , 3 to 4 minute cyc l e ,  ve ry 
mode rate to he avy in intens ity ; gho s t ­
ing ; b e at appears t o  b e  adj ac ent 
channe l inte rmodulation p r oduc t 
c aus e d  by s e t .  

Good pictu r e ,  mino r w e l l  d i s  plac e d  
g ho s t ,  s me a r ,  well di s plac e d  minor 
l e ve l  ne g ative video c ontra s t ,  ve ry 
mode rate e l e c trical equipment 
cyc ling thr ou g h  • 

Sme a r ;  ext remely l ight, ve ry random 
e l e c t rical no i s e .  

Sme a r ,  o c c a s i onal l ig ht fla s he s . 



Table 18  
POW ERLINE NOISE FIELD S TRENGT HS 

EXPEC TED AT THE EXIS T ING CALA V ERAS HEA D END ANT ENNA E 

( Unit s  a re dB jJ.V /rrr�.I fo r a 3 MHz ::!'" B andwidth) 

Channel Fai r We athe r Foul We athe r 
w/o 2 3 0 kV w/2 3 0  kV w / o  2'3 0 kV w / 2 3 0  kV 

2 - 14.  3 3  - 9. 1 9  1 .  6 7  6 . 8 1  

3 - 14. 83 - 9 . 6 9  1 .  1 7  6 . 3 1  

6 - 17 .  33  - 12 . 1 9  - 1 . 3 3  3 . 8 1  

10 - 24 . 3 3  - 1 9 .  1 9  - 8 . 3 3  - 3 .  1 9  

1 3  - 2 5 . 3 3  - 2 0 .  1 9  - 9 . 3 3  - 4 .  1 9  

�/ Mic rovolts /rnete r 

*"!1 Me gahe rtz 
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Table 19 

CAtAVERAS MATV "!.I SYST EM 
POWER LINE AND MA TV SYSTEM THERMAL NOISE EVALUATION 

Powe r Line The rm.al No i s e  Re sultant Noi s e  
Noi s e  Voltage Voltage Level 

TV Amplifie r Amplifie r Output 
Channel Output **1 dB pV dB dB iN -

Fair Foul Fair 

c..... 3 48. 5 5  64. 5 5  6 3 . 9 64 
I 

� 6  42 . 3 5  5 8 . 3 5  6 2 . 9 6 2 . 94 

10  3 2 . 9 5  4 9 .  1 5  6 5 . 9 6 5 .  9 

1 3  3 5 . 8 5  5 1 . 8 5  6 9 . 9 6 9 . 9 

.i,1 MATV - M a s t e r  Antenna Telev i s ion Sys tem 

**1 ,.N - Microvolts 

I£V 
Foul 

6 7 . 2 5  

6 4 . 2 

6 5 . 9 9  

6 9 . 97 

TV 
Car rie r C a r rie r-Sy s tem 

Levels Inte rnal No i se 
Ratio 

dB �V' dB 

1 1 3 . 5 4 9 . 6 

1 0 9 . 5 46 . 6 

1 0 9 . 5 4 3 . 6 

1 0 6 . 5 3 6 . 6 

Ca r r i e r - Inte rnal Noi s e  
+ Pwr. Line N o i s e  Ratio 

dB 
Fair Foul 

4 9 . 5 4 6 . 2 5  

46 . 5 6 4 5 .  3 

4 3 . 6 4 3 . 5 1  

36 . 6 3 6 . 5 3  



E l ec tros tatic and E l ec tromagn e t ic 

Oc c as ional , annoying , non-haz ardous e lec trical s ens ations may be experi­

enced by persons t ouching ungrounded me tal ob j ec ts on or ad j acent to the 

edge of transmi s s ion l ine righ t - of-way . The s e  unground ed me tal o b j ec t s  

s ometimes ac qui re an e lec t ri c al poten t i a l  b y  elec trostatic c oup ling . 

Typical types of ungrounded obj ec ts inc lude wire fence s  having dry wood 

pos t s , vehic les with rubber t i res , and wooden barns with large me tal 

roofs . The sens at ion experienc ed may range from the s l i gh tes t percep t ible 

t ingle to a d i s tinc t s en s at ion . Grounding of the fence or o ther metal 

o b j e c t s  wi l l  e l iminate the induc ed e lec t ro s tatic poten t i a l  and any s en-

s at ion that migh t  be experienc ed by touching the o b j ec t . 

A 60 hertz current of 1 mi l l iampere (rna) c an be perc e ived by 50 perc ent o f  

t h e  populat ion and th is value is c ommon ly known as the " thre sho ld o f  per­

ception leve l . "  C urrents o f  a leve l (in the range of 1 to 5 rna) wh ich may 

be pain fu l , but which wi ll not c aus e los s  of muscular c ontrol are termed 

s ec ondary shock currents . Currents greater than 5 rna are considered pri­

mary shock currents (that is , they do c ause los s o f  musc ular contro l ) . 

The magni tud e o f  the e lec tros t a t ic vo ltage induc ed on ungrounded met a l  

obj ec t s  which are i n  the f i e ld o f  the 2 30 kV transmis s ion line would 

d epend on the surfac e area of the obj ec t ,  the d i s t ance o f  the me tal sur­

fac e from the transmis s ion l ine c onduc tor , and the heigh t  of the obj ec t 

above ground . The magni tude o f  the curren t one could experience would 

depend on the t ransmi s s ion l ine vol t age , the s i z e  and shape o f  the obj ec t ,  

and the impedance o f  the current ' s  path through the person touching the 

obj ec t to the ground . The latter varies greatly ac cording to the ind i ­

vidual and the manner i n  which th e person i s  grounded . 

The short-c ircuit d i scharge current from an insulated fenc e f ive feet high 

and approxima t ely 2 , 400 feet l ong paral lel to a 230 kV transmi ss ion l ine at 

the point o f  maximum pickup (i . e . , approximately f ive feet horizontal d i s ­

t anc e from the out er conduc tor) is 5 rna . Maximum shor t-c ircuit from an 

automobile on a 2 30 kV transmiss ion l ine righ t - o f -way i s  in the ord er o f  

0 . 4 rna and from a very large truck 12 fee t b y  1 2  fee t b y  50 f e e t  long i s  on 

t he order of 1 . 4  rna . Plat e 36 shows a lateral pro f i l e  of the e lec tros tatic 
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d i s c h a r g e  cu r r e nt f r o in a l a r g e  t r u c k  v e r s u s  h o r i z o nt a l  d i s t a n c e  f r o m  the 

c e nt e r  line of the t r a n s mi s s i on l i n e .  T h e  di s c h a r g e  c u r r e nt d e c r e a s e s  

r a pi d l y  a s  the obj e c t i s  m o v e d  aw a y  f rom the tow e r  line . 

In summ a r y ,  s e c o nd a r y s ho c k s  m a y  o c c u r  in r a r e  i n s t a n c e s  wh e n  f a rm o r  

c o n s t ru c t i o n  e quipm e nt o r  e xt r em e l y  l a r g e  v e hi c l e s o p e r a t e  o n  o r  adj a c e nt 

to t h e  r i g h t - o f - w a  y .  

Ele c t r i c  and M a g n e t i c  Fi e l d  

An ov e rh e a d  h i g h  v o lt a g e  AC pow e r l i n e  p r o du c e s  b oth e l e c t ri c  and m a g n e t i c  

f i e ld s .  T o  a s s e s s  t h e  eff e c t s o f  s u c h  fi e l d s ,  t h e y m u s t  b e  d e s c r ib e d  quant i ­

t ativ e l y  i n  k V  1 m  ( ki l o v olt s p e r  m e t e r )  fo r t h e  e l e ct r i c  fi e l d  a n d  i n  G au s s  fo r 

the m a g n et i c  fi e l d .  

T h e  e l e c t r i c  fi e l d  g r a d i e nt p rofi l e  f o r  a t y p i c a l d oub l e  c i r cuit,  s i n g l e  c o ndu c -

t o r ,  2 3 0  k V  t r a n sm i s  s io n  lin e i s  illu s t r at e d  i n  Plate 37 . T h e  m aximUll1 

e l e c t r i c  f i e l d  f o r  the fiv e -foot h e i ght of m e a su r em e n t point i s  a p p r o xim a t e l y  

1 .  5 kV 1m . C o r r e s p o n d i n g l y ,  i n  plate 3 8 ,  t h e  m a g n e t i c  fi e l d  p r ofi l e  fo r a 

t y pi c al 2 3 0  k V  doub l e  c i r c uit s in g l e  c o nduc t o r  t r a n s mi s s i o n  l i n e  i s  illu s t r at e d  

fo r a n  a s sum e d  l o a d i n g  of 5 2 5  ampe r e s ( o n e - h alf t h e  S Ull1m e r  em e r g en c y  

r ati n g ) . T h e  m axim Ull1 m a g n e t i c  fi e l d  a t  a h e i ght o f  fi v e  f e e t ab ov e g r ound i s  

a p p roximat e l y  o .  0 4 8  Gau s s .  

Pub l i c  c on c e r n h a s a r i s e n  o v e r po s s i b l e  b i ol o g i c al e ff e c t s  o f  the e l e c t ri c  f i e l d s 

p r o d u c e d  b y  powe r t r a n smi s s i o n  line s .  T h e  El e c t r i c  Pow e r  Re s e a r c h  In stitute 

c ont r a c t e d  with the IIT Re s e a r c h  In s t itute t o  c r iti c al l y  r ev i e w  the wo rld - wi d e  

lit e r atu r e  a n d  on- g o i n g  r e  s e a r c h  a nd t o  i d e ntify a r e a s  n e e di n g  additional r e ­

s e a r c h. T h e  re sulting r e p o rt e ntitl e d  I I  B i o lo g i c a l  Eff e c t  s o f  Hi g h  V o l t a g e  

E l e c t ri c  F i e l d s l l  ( li T  R e s e a r c h  In s ti tut e ,  1 9 7 5 ) ,  i s  b a s e d o n  r e v i e w  of 
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approximately 800 U. S .  and foreign pape r s  pe rtaining to biologi c al eff e c t s  

o f  e l e c t ri c  fi eld s a t  powe rline f requenc i e s .  

Gradi e nt s  from powe rlin e s  a r e  c ompa rable t o  natural and o the r man-made 

ele ctric fi eld s .  B e ne a th thunde rcloud s ,  ele c t ri c field s  o f  3 kV 1 m  o r  m o r e  

hav� b e en m e a su r e d .  Du s.t  sto nn s  i n  no rthe rn - we s t  Afri c a  c a n  r e v e r s e  the 

e arth' s O .  13 kV 1m field ( c au s e d  b y  the iono s phe r e )  and p roduc e fi e ld s up to 

1. 5 kV 1m. Example s of man-made e l e ctric fi eld s a r e  tho s e  from ele c t ric 

blank e t s  (0 . 2 5  kV 1m ) ,  bo il e r s  (0 . 13 kV 1m) ,  ste re o s (0 . 0 9 kV 1m) ,  and 

e l e c t ric rang e s  (0 . 0 0 4  kV 1m) . (Valu e s  a r e  all at di stanc e s  of about one 

foot. ) (IIT Re s e arch In stitute,  1 97 5 ) . 

The g e n e rally a c c e s  s able magnetic fi eld p r odu c e d  by transmi s sion line s i s  

much le s s  than the m agneti c fi eld s which now o c cu r  in home s o r  indu s t rial 

e nvi ronment s due to appli anc e s  and machine r y .  Sold e ring gun s and hai r 

d r y e r s  can g e n e rate 10 - 2 5  Gau s s  in the i r  vi c inity and a c an o p e ne r, kitch e n  

rang e ,  and ele c t ri c  s h av e r  g ene rate 5 - 1 0  Gaus s .  The e a r th' s natural m a g ­

netic fi eld i s  about 0 . 5 Gau s s .  (IIT Re s e arch In stitut e ,  1 97 5 ) .  

A surnm. a r y  o f  the studie s a s  r e po rt e d  i n  EPRI r e po rt o n  I I B iological Effe c t s  

of Hi gh Volt a g e  E l e c t ri c  Field s ! 1  follo w s :  

A. HV AC F i eld Influenc e s  on Humans 

No signific a nt diff e r enc e s  betwe e n  t e s t  s ubj e c t s  and t e s t  c ontrol s were 

o b s e rv e d  ac c o rding to s even refe ren c e s  r elevant to studi e s  c ondu c t e d  

i n  W e s t e rn Eu r o p e  and the United Stat e s .  At the v e r y  high e l e c t r i c  

field int e n sitie s - o n  t h e  o rd e r  o f  100 kilovolt s p e r  m e t e r ( s om e 5 0  tim e s 

the no rmal fi eld int e n s itie s at g r ound level fo r 2 3 0  kV t r an smi s s ion 

line s ) ,  some t r an s ition aft e r  effe c t s  have b e en noted.  
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As r e p o rted b y  Soviet re s e a r ch wo rke r s ,  pe r s on s  o c cupationally expo s e d  

to high voltage ele c t ri c  fie l d s  in the c omplex e nvi r onm e nt found in 

s witchy a rd s have complained of a numb e r  of di s o rd e r s  such a s  headache s ,  

fati gue and nau s e a .  A maj o r  problem exi s t s  in inte r p r e ting the s e  

finding s b e c au s e  of the difficulty in dete rmining which fact o r s in thi s 

unique envi ronm ent we r e  r e s pon s ible fo r the ob s e rv e d  s ym ptom s .  T he 

Soviet s r e p o rt that the small a r c  s e lf- di s char g e  i s  anothe r fac t o r  which 

might be re spo n s ible fo r the s ymptom s .  Anothe r plau sible facto r ,  unique 

to the swit chy a rd envi ronment ,  i s  the v e ry high level 100 Hz a c c ou stical 

noi s e  a r i s in g  f rom magneto s t riction in the t r an sfo rm e r .  Suc h  high level 

1 0 0  Hz a c c oustical noi s e  c an c au s e  s imilar s ymptom s .  

B .  HV AC Field Influ e n c e  s on Animal s 

No haz a rdous effe cts on labo r at o r y  and ag ri cultural animal s hav e b e en 

att ributed to ele c t r i c  field expo su r e  s a c co rding to r e f e r e n c e s  from We s t e r n  

Eur o p e  and the Unite d  State s .  Howev e r ,  s o m e  o f  t h e  r e sult s obtained 

are not definitive owing to po s sib l e  problem s with the bio lo g i c al p roto c ol 

o r  do siIn e t r y .  

C .  Ho riz o ntal Powe r F r e quencv Ele c t r i c  and Magnetic Fie ld Effe c t s  on a 

Variety of T e st Subj e c t s  

The ho riz o ntal po rtio n o f  the ele c t r i c  field and the m a g ne tic field a r e  

similar to the fi eld which would b e  c r e at e d  b y  the Navy ' s p r o po s e d  E LF 

(45 - 7 5  Hz ) Communi c ation s  S y s tem ( P roj e c t  Sanguine o r  S e afa r e r ) .  No 

haz a rdou s effe c t s  have yet b e e n  identified in some 45 studi e s c o nducted 

und e r  P r oj e ct Sanguine . The subj e ct s  of the s e  te s t s  includ e d  s oil anthro ­

pod s ,  e a rth wo rm s ,  fi sh, marine animal s ,  tadpole s ,  rodent s ,  pige o n s ,  

monke y s ,  man, amo eb a s ,  and plant s (including pine t re e s ) .  Some 
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alte rations of o rientation b ehavio r in birds we re identified, but judged 

to be nonhazardous influenc e s .  

D .  Ove rall Apprai sal 

Some rec ent a s s e s sments of po s sible s afety problem s which have appeared 

in the rec ent literature are cited below. The se remark s are made in 

the context - of exi sting normally encounte red environment s ,  both man- made 

and natural. 

Reiter state s :  The re i s  no proven c a s e  whe re high voltage line s 

running ac ro s s  clo s ed room s  at low height have p roduced any 

signific ant di sturbance s  in health. Analogou sly, thi s i s  true fo r 

cattle g razing within the range of such line s .  The animals do 

not avoid them, no r wa s it found that milk p roduction wa s reduced 

or the animai s '  health any poo r e r  for having g razed und e r  such 

high voltage line s fo r extended period s .  In this conne ction, anothe r 

impo rtant fact needs to be pointed out� Thus far, no report s have 

become known conce rning disturb anc e s ,  let alone injury to health, 

of per s onnel of electric railways wo rking day in and day out in 

the range of st rong alte rnating ele ctric  fields .  

Schmidt ( 1 973 )  state s :  As memb e r s  of the Ame rican c ommunity, 

we have b een living in a sea of 60  he rtz magnetic field of mode rate , 

but eve r inc reasing intensity for s omething ove r  5 0  yea r s  without 

any demonstrated case s of injury, di s ability, o r  even noticeable 

di s c omfo rt. It i s ,  thus ,  v e ry unlikely that weak magnetic field s 

are doing anything very impo rtantly injurious to u s  individually 

o r  as a popUlation. 
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Kauffman and M i c h a e o l s o n  ( 1 974)  p r e s e nt s ev e ral c o n c lu s i o n s  

a s  follow s :  Re s e a r ch to date h a s  fail e d  to p r ovid e any c onvi n c ing 

evid e n c e that hwnan exp o s u r e  to s tati o n a r y  o r  low f r e que nc y 

e l e ct r i c  fi e l d s  ha s any ha rmful b io l o g i c a l  e ffe c t .  Until s u c h  

evid e n c e i s  found , the o b v i o u s  dan g e r s  o f  e l e c t r i c al s p a rking 

s hould d � t e rmine the lim it s  of s afe human expo s u r e .  

Wi l s o n  ( 1 9 74)  s t at e s :  It s e em s  that the ph y s i ol o g i c al r e s e ar c h  o n  

the i nflu e n c e  o f  I3 l e c t r i c  m a g neti c ene r g y  h a s  identified few 

tangible effe c t s .  F o r  the rn o  P,t p a r t ,  the expe rimental effo rt 

l a ck s a s y s terr, a t i c  a p p r o a c h  to the e xam i n a t i o n  of the c riti c al 

v a r i a b l e  s i nvolv e d  and p a r am e t ri c  s tudie s a r e the exc e pt i o n  r a th e r 

than the rul e .  P a rt o f  t h e  diffi culty p rob ab l y  lie s i n  the f a c t  that 

the r e s e a r ch a c c or..:1pli s h e d  so f a r  h a s  not p r o du c e d  data sugg e sti.ng 

that a p rofound phy s io l o gi c al ha z a r d  m i g ht � e  d e v e lo pin g .  T hi s ,  

i n  turn, lim it s the inte r e s t  i n  thi s fi e ld o f  s tudy b y  tho s e  s e a r c h i ng 

fo r exciting and rapid d e v e l o pm e nt s .  

Re s e a r c h  into b io l o gi c al effe ct s of b o th e l e c t ri c  and m a gn e ti c  fi eld s i s  b ei ng 

c ontinue d .  Suc h  r e s e a r c h  i s  diffi cult a nd mu st b e  c a r efully d o ne t o  u n c ov e r  

any s ubtle effe c t s . A fte r c r i t i c ally r e viewing the l i t e ratu r e  c onc e rning 

kn own b i o l o g i cal eff e c t s  of powe r f r e qu e n c y  e l e c t ri c  fie ld s on man and a nimal s ,  

no c o nv i n c ing evid e n c e  i s  r e p o rt e d  t h a t  5 0 / 6 0  he r t z  e l e ct r i c  f i e ld s ,  a s  no nn ally 

e n c ount e r e d ,  c an c au s e  a s i g nific ant b i o lo g i c al effe ct to hum an s .  \Vhe r e  a 

po s s ib l e  eff e c t  i s  s ug g e s t ed,  it s c au s e  c a. n  b e  att r i but e d  t o  fa c t o r s  oth e r  than 

e l e c t ri c  fi e l d s  - such a s  diffe r e nt e nvi r o nm e ntal i nflu e nc e s  o r  i m p r o p e r  

b i o l o g i c a l  p r o c edu r e s .  

J-31 



REFERENCES 

1.  Reiter,  R. t rEffects  of Atmo s phe ric and Extra - T e r r e strial Electromag­
netic and Co rpu s cula r Radiations on Living O rgani sm s ,  I r  Six1;h Inte rna­
tional Jou rnal of B iometeo ro1ogy- , Vol. 1 7 ,  No. 3 ,  Page s 2 1 7 - 2 2 7 .  

z .  S dunitt, O .  H. , and Tucker, . R .  D .  frHurnan Perc eption of Mod e rate 
Str ength Low Frequency Magnetic Field s ,  r r  IEE E  EMC Sympo simn 
Rec o rd , New Yo rk, Page s 6 5 - 70 ,  June 1 9 7 3 .  

3 .  Kaufman, G .  E. , and Michaelson, S .  M .  I r C ritica1 Review of the B iolo gical 
Effects of Electric and Magnetic Field s ,  r r  From Biologic and Clinical 
Effects of Low- F requency Magnetic and Ele ctric Fields ,  L1aurado and 
Sanc e s ,  Pub!. C. C. Thoma s ,  Springfield ,  U. S. A. , Pag e s  4 9- 6 1 , 1 974.  

4 .  Wil son,  Arthur S .  r r phy sio1ogica1 Effe cts of  Magnetic and Ele ctric 
Field s , " From Biologic and Clinical Effe ct s of Low- F requency Magnetic 
and Ele ctric Field s , L1aurado and Sanc e s ,  Pub!. C .  C.  Thoma s ,  
Springfield,  U. S .  A. , Pag e s  7 1 - 80 ,  1 974. 

J- 32 



APPENDIX K 

METRIC CONVERS ION 

Length 

Area 

Volume 

We ight 

Energy 

From 
Engl ish 

Mil l 
Inch ( in) 
F o ot ( ft) 
Yard (yd) 
Mile (mi) 

Kilocir cular M i l l  �kcmill)  
S quare F o ot ( ft ) 

Acre ( ac) 
2 S quare Mile (mi ) 

Cub ic Foot  ( ft3 ) 
Gal l on ( gal � 

Cub ic Yard ( yd ) 

Pound ( lb)  
T on 

Kilowatthour (kwh ) 

K- I 

T o  
Metr ic 

Mil l ime tre (nun) 
Cent ime tre ( cm) 
Metre (m) 
Metre (m) 
Kilome tre ( km) 

S quare M il l imetr� (nun2) 
S quare Me tres (m ) 

Hectare ( ha) 
S quare Kilome tre ( km2) 

Cub ic Me tre (m
3

) 
L itre ( 1 ) 

Cub ic Metre (m3) 

Kil ogram (kg) 
Metr ic Ton ( t )  

Tera Joule (TJ)  

Conversion 
Fac t or 

0 . 0254  
2 . 54 
0 . 305 
0 . 9 1 4  
1 . 6 1 

0 . 625  
0 . 09 4  
0 . 4  
2 . 6  

0 . 0 2 8  
3 . 8 
0 . 7 7 

0 . 45 
0 . 9  

3 . 6  





Append ix L 

C omment s on the D raft  Environmental S tatement 

The Oc tob er 3 ,  1 9 7 7 ,  d raf t env ironmental sta tement wer e  furnished 

to tho se l is ted on pages i ii-v for r eview and comment . Ad ditional 

c opies were furnished to outside en tities who requested them . This 

append ix contains copies of comments rec eiv ed on the draft statemen t . 

Each let ter o f  comment is numbered for ready referenc e to the 

d is cussion und er Sec tion I--Consu1ta tion and Coordination . 
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San Fran c is c o ,  California 

5 .  J .  R .  Balsley 
Ac ting Di rec tor 
Geolog ical Survey 
Re s t on ,  Virginia 
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Bureau o f  Mines 
U . S .  Depar tment o f  the 

In te r io r  
Wa shington,  D . C . 

7 .  Chris Th erral De laporte 
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Washington , D . C . 

8 .  Geo rg e C .  Weddell , Ch ie f 
Enginee r ing Division 
Depar tment o f  the Army 
Co rps o f  En g ineer s 
Sacramento ,  Calif ornia 
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9 .  Ri chard J .  Navarre 
Fi sh and Wildlife Service 
U . S .  Depar tment of the Interior 
Sacr amento , Cal ifornia 

1 0 .  Ch arl es S .  Viss , Ch ief Engineer 
Mo desto Irrig ation Dis trict 
Modes to , California 

11 . James W. Monr oe 
As sis tant Direc tor 
Burea u  of Land Manag ement 
U . S .  Department of the Interior 
Washing ton , D . C . 

1 2 .  Stat e  of Calif ornia 
Of fice  of Pl anning and Re search 
Sacramento , Ca lifornia 

1 3 .  Ki rk E .  Linds ey , As sis tant Planner 
C i ty o f  Oakd al e ,  California 

1 4 .  Wi ll iam W .  Lindsay 
Ac ting Ch ie f , Of fice of 

El ec t ric Powe r Regulat ion 
Federal Energy Regul atory 

Commiss ion 
Wash ing ton , D . C .  

1 5 . David J .  Tob in , Jr . 
Nat ional Park Service 
U . S .  Department of the Interior 
Wash ing t on , D . C . 

1 6 .  P .  E .  DeYoung , Sr . , Permi t Ag ent 
Pac if ic Gas and Elect ric Company 
San Francis c o , California 

1 7 .  Michael Keesee  
Fr iend s o f  the Ea rth 
Sacramento , California 

1 8 .  Thorne Gray , St aff Wr iter 
Modesto Bee 
Mo desto , Ca lifornia 

1 9 .  Al exander Gaguine 
Friends of the River 
Sa cramento , Calif ornia 

L-iii 

November 11 , 1 9 7 7 L-l O 

November 14 , 1 9 77 L-ll 

November 15 , 1 9 7 7  L-12 

November 1 5 ,  1 9 77 L-14 

Nov ember 15 , 1 9 7 7 L-15 

November 16 , 1 9 7 7 L-16 

November 16 , 1 9 7 7 L-1 8 

November 1 8 ,  1 9 77 L-19 

November 20,  1 9 7 7  L-20 

December 1, 1 9 77 L-2 3 

December 1 0 ,  1 9 77 L-24 



2 0 .  Er ret t Deck 
Depar tment of Ag ri cul ture 
Washing ton , D . C .  

2 1 .  Paul DeFa lc o ,  Jr . 
U . S .  Envi ronmental Pro t ect ion 

Agency 
San Franc is c o ,  California 
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December 5 ,  1 97 7  L-25 
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DONNELLS ... 
c.. - <- • 
1"\1: . ..>-

Oc tober 1 1 , 1 9 1 7  

U .  S .  Department o f  t h e  I n t e r i o r  
Bu r e a u  o f  Rec l ama t i o n  
M i d - P a c i f i c Reg i o n  
2800 c o t t a g e  Way 
S ac r a me n t o , C a l i f o r n i a  9 58 2 5  

Gent l €  ne n :  

R e f erence i s  made t o  your l e t t e r  o f  O c t ober 4 ,  1 9 7 7 , 
conc e r n i ng t h e  d r a f t  e nv i ro n ment a l  s t a t em e n t  f o r  th e propo s ed 
New Me l o n e s  2 30KV E l ec t ri c a l  T ra n smi s s i o n L i ne , C e n t ra l  
V a l l ey P ro j ec t . 

We h av e  rev i ewed t h e  d r a f t  e nv i ro nme n t a l  s t a t ement and 
f i nd t h at t h e  p roposed t ransmi s s i o n  l i n e  wou l d  not a dv e r s e l y  
a f f e c t  present or f u t u re Oak d a l e  I r ri g at i o n D i s t r i c t  act i v i t e s  
i n  t h e  area , a n d  wou l d  have m i n i m a l  e f f ec t  o n  t h e  e nv i ro nme n t . 

A l i g nme nt o f  t h e  t r a n sm i s s i o n  l i ne h a s  been rou t e d  
a rou n d  t h e  h i s t o r i c  Wi l ms R a nch , and H i ghway 1 08/1 2 0  w i l l b e  
c ro s s e d  a t  r i g h t  a ng l es t o  r e d u c e  t h e  v i s i b l e  l e n g t h  o f  l i ne . 
Most o f  t h e  a d v e r s e  e f f ec t s  on t h e  e n v i ro nment d u r i ng co n s t ru c t ­
i o n  a re t empo r a ry , veget a t i o n  wi l l  reco l o n i ze qu i ck l y .  

T h �nk you f o r  t h i s  opport u n i t y  t o  comm e n t . 

KGP : s e 

L-l  

V e ry t ru l y  y ou r s , 

OAKDALE I R R IGAT ION D ISTRICT 

K e n n e t h  G .  P i nk er t o n , 
Ch i e f  Eng i n e e r  



State of Calif(.rnio 

M e m o r a n d u m  
To 

G overnor ' s  O ffice 
Office o f  P lann ing and Research 
Sta te C lear ingh ouse 
1400 10th S t ree t ,  H oom 12 1 
Sa c rament o ,  Ca . S')814 

J" �";'lr·�.� 
�� �t 
_ .; .t 

Date O c t ober 26 , 1977 

F i le N o .  A .  56725 

Subject : SCH No. 77101164 
NeW' Me lon e s  

From Public Utilities Commission - San Francisco - J ohn Dutcher 

23CK E le c t r i c a l  
Transm i s s i on Line 

Proj e c t  Eng ineer 

The subje c t  Dra f t  Envi ronme n t a l  S ta tement prepared by the U .  S. Bure au 
o f  Rec lama t i on dup l1 c n t e s ,  i n  mony a re a s ,  the W'ork of the C a l i forni a  
Pub lic Uti l i t i e s  C OJr�'Ili s s i on s t a f f  on the same projec t .  The C PUC draft 
EIR on th i s  same proj e c t  W'as c i rcu lated under S tate C learinghouse N o .  
( SCH ) 77 1 00328 . 

There a re apparent ly n o  s i gni ficant inc ons istenc i e s  be tveen the tW'o 
d oc uments .  Ho;.re ve r ,  the CPUC s t a ff did c onc lude that the proje c t  I s 
v i s ua l  impa c t  vould be s i gni ficant as i nd i cated in the a t tached excerp t . � 

A tt a c hment ./ 
JLD : m f  

c c :  }.Jr . M a lc olm Furbush 
Pac i fi c  Gas and E le c t r i c  
77 Bea le S tree t  
San FranC i s c o ,  C a .  �4 l06 

Ms . Debbie Ne l s on ,  Land Dept . 
Pac i fi c  G a s  and E le c t ric 
Tr Bea le S tree t  
San Fran C i s c o ,  Ca . 94 106 

;< H. E. Hor t on - Proje c t  C on t a c t  
U .  S .  Dept . of I n te r i or 
2800 C ot tage Way 
Sacrame n t o ,  Ca . 05825 
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A t tachment 

C .  P ro i e c t O bj e c t i ve 

1 .  S tate men t o f  Obj e c t i v e  

T h e  PG and E o bj e c t i ve i s  a s  f o l l ow s :  

" T h e  p r o po s e d PGand E 2 3 0  k v  t rans m i s s io n l ine w i l l  p r o v id e  the 
New M e l o n e s  Powe r  Plant with a t ran s m i s s ion o utl e t  to i n t e g  r a t e  

N e w  M e l o n e s  g e ne r a t ion ( th rough PGand E ' s b u l k  t r a n s m i s s iu n )  i n l o  
th e B u r e au ' s C e nt ral V a l ley proj ect  s y s te m  at the T r a c y  Swi tc h ­
y a rd . " 

2 .  S t a ff Conc l u s io n s  

T h e  s taff h a s c o n c l ud e d tha t th i s p r o j e c t w il l  me e t  P G a nd E ' s  o b j e c l i ve . F u rthe r ,  

the p ro j e c t  will h a v e  o nly one s i g nifi c ant ( i .  e . , s ub s t a nt ial a d v e r s e  i m p;, c t )  e f -

f(' c t  o n  t h e  e n v i r o n m e n t .  Thi s e ff e c t  w i l l  be t h e  v i s ual e ffe c t  of t h e  t r a n s m i. s s i o n  

l ine f r o m  the N e w  ;-" 1 e l o n e s  sw it chya rd t o  the po i nt a t  which the t r ans mi " s io n  

l i ne b e g i n s  to p a r a l l e l the exi s ting t rans m i s s ion line s of th e C i ty a nd C o unty of 

S a n  F r anc is c o , a d i s t anc e  of a p p roxim ately 1 6  mil e s .  

L-3 



UN I T E D  STATES 
D E PA RT M ENT O F  T H E  I NT E R I OR 

BU REAU OF I N D IA N  A FFA I RS 
Sacramento Ar ea Office 

2800 Cot tage Way 
Sacramento , Californ ia  95825 

R .  Keith H i g g i n son , Comm i s s i , m er 
Bureau of Reclalfla t ion 
U. S .  Depo.rtraent of the I"  t(,� ior 
Washington , D .  C .  2 02 4 0  

Dear Mr . Eigginson : 

OCT 3 1 1977 

Land Oper a t io n s  

W (!  have reviewed the draft environmental statement for t h e  N e w  Melones 

230-KV Electr i c a l  Tran smi s s ion Line , Central Va l l ey Proj ec t ,  Ca l i fornia 

( DES 77/33 ) , and found no Indian land s under the j u r i s d i ct ion of t h i s  

o f f i c e  a r e  involved . 

Sin c erely your s ,  

�� v':�� 
11��dDirector 



D E P A R T M E N T  OF H E A LTH , E D U C AT I O N ,  A N D  W E L F A R E  
R E G I O N A L  O F F I C E  

5 0  United Nations Plaza 
S A N  F R A N C I S C O ,  C A L I F O R N I A  Q4 t 02 O F F I C E  O F  

O f fi ce o f  Environmental Af fair s 
T H E  R E G I O N A L  D I R E C T O R  

November 7 ,  1 9 7 7  

Mr . Al R .  Jone z 
A s s i s tant to the Co��i s s i oner 
Ecol ogy 
U . S .  Depar tment of the Inter ior 
Bureau of Re clama t ion 
Wa shing ton , D . C .  2 0240 

Dear S i r : 

The Dr aft Environmenta l S tatement for the N ew Me lone s 2 3 0  kV Electrical 
Transmi s s ion Line , Centra l Val ley Pr o j e c t  ha s been r evie'led in accordance 
with the procedur e s  of the Depar tment o f  Hea l th , Edu ca t ion and We lfare as 
required by Se ction 102 ( 2 ) ( c )  of the Na tiona l  Envirorunenta l P o l i cy Ac t ,  
PL 9 l - l 9 0 .  

W e  take this opportunity t o  commend you for a well prepared Environmental 
S ta temen t . The ma j or concerns o f  this Depar tment are rela t ed to p o s s ible 
imp a c t s  upon the hea lth o f  the populat ion , s ervices to that populat ion and 
change s in the chara cteristics  of the 'population which would require a 
differ ent leve l or extent o f  s ervices .  At thi s t ime we have no commen t s  
t o  o f fer . 

Thank you for the oppor tunity to review this S tatement . We wou l d  be 
inter e s ted in receiving a copy o f  the Fina l S ta tement . 

S incere ly , 

jd;r;ij!:::Jd t Regio(/t l Envir onmenta l Offi cer 

c c : CEQ 
OEA 

L- 5 



orFICE OF TIlE DIRECTOR 

United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON, VlRGI;-';IA 22092 

I n  Reply  Refer To : 
EGS-DES-77 /33 
Ma i l  Stop 760 

Memorandum 

7 NOV 1977 

To : As s i stant to the Commi s s i oner - Ecol ogy 
Bureau of Rec l amati on �" �: "",") 

, I 
Throu��f As s i s tant Secretary-- Energy and Mi nera�� , 0 1977 

From : Di rector , Geo l og i cal  S urvey 

Subj ect : Rev i ew of draft envi ronmental  s tatement for the 
New Mel ones 2 30- kV e l e ctri cal  transmi s s i on l i ne , 
Central Val l ey Proj ec t ,  Cal averas , Tuol umne , and 
Stan i s l aus  Counti es , Cal i forn i a  

W e  have revi ewed the s ubject  draft envi ronmental  statement as  requested 
in  your memorandum of October 4 .  

Al though the s tatement i ndi cates that only mi n i ma l  amounts o f  herbi c i de s  
wi l l  b e  u sed  t o  control vegetati on wi th i n  t he  easement ( p .  50 , i tem ( 3 ) , 
par. 2 ) , the frequency of herbi c i de appl i cati on a l so  shou l d be cons i d­
e re d .  Too freq uent u se  cou l d  res u l t i n  s i gn i fi cant concentrati ons of 
hazardous subs tances that may l each i nto sha l l ow ground-water reservoi rs 
or m i grate to s urface-water sou rces . �&01 /� t t.  

L J• R. l3cpS16Y 
Aoting Di rector ' 
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OFFICE OF T H E  D I RECTOR 

Uni ted States Department of the Intttf.21tJ OF m:( ' : l! h! l ln 
BUREAU OF �f 1 :-\ ES ()FFI C �I At, F 1 U� lCVY 
2101  E STREET, :\,W. B ec ' e  

WAS I I I:-\GTO.'<, D.C.  2024 1 
{;, :'; .... '2 • 

CENTR!\ !_ VALLEY PPOJECT NoverbE;f)
"9 " ?l.P17l : ;1 � .-:-: 

Memo randum \132 \ �! ;;�� 
To : Cormnis s ioner , Bureau of Reclama tion r� lr� ;.,.,.-. . ' , � � i 

Through , �1\' i  "an t Seere tary--Energy and Mineral \Jl-<li � i;=\ - - n . l _�:s 1 
From : Directo r ,  Bureau of Mines NO\l 1 .:'::1" � " . . , � --

Subj ect : Draft environmental statement , Eureau o f  Reclamation , New 
Melones electrical transmis sion line , Central Valley Proj ect , 
Cali fornia 

The transmis s ion line should not adversely a ffect mineral development in 
the p roj ect area . No mines are in the corridor , although an a sbestos 
mine is operating near the d ams ite . 

We suggest the addit ion of the following sentence at the end of the first 
paragraph und er ( 3 )  Land Use on page 8 :  "Generally , mineral deposit s may 
be l ocated , l eased , or otherwise developed within or beneath t ransmi s s ion 
line easements or rights-o f-way provided such ac t ivitie s do not interfere 
with opera t i on and maintenance of transmission towers , conductors , or 
cables . "  

Thank you for the opportunity to review this statement . 



IN REPLY REFER 1 0 :  

D6419-2781 

Memorandum 

United States Department of the Interior 

BUR E A U  OF OlJTDO O R  R ECREATIO:\ 

WASl!I:\'GTO:\, D . C .  20240 

NOV I I \977 

To : Commiss ioner , Bureau of Reclamation 

From : Director , Bureau of Outdoor Recreation 

Subj ect :  Draft Environmental S tatement for New Melones 230 KV 
Electrical Transmiss ion Line , Central Valley Proj ec t ,  
California DES 7 7 / 33 

As reques ted in your memorandum of Octob er 4 ,  19 7 7 ,  we have reviewed 

the draft environmental s tatement for the New Melones transmission 

sys t em .  W e  f ind that recreation has been a dequately addres s ed f o r  

t h e  preferred rout e ,  and concur that .the alternative rout es do no t 

offer any s ignificant advantages . 

�1) 
Chris Therra1 De1aporte 

L-8 



R E P L Y  T O  
A T T  E N T ! O N  O F  

D E PARTM ENT O F  TH E ARMY 
SACRAM ENTO DISTRICT, CORPS O F  ENGIN E ERS1UREAU C' l'  

650 CAPITOL MALL 
SACRAMENTO, CALIFORNIA 956 1 4  P. e c ' d  

, , .  ' :' ;O l� 
l i 

SPKED-D 11 November 1 9 7 7  

/, .,  Ij 
l';J ,) '" I 

I ,  

U .  S .  Depar tment of the Interior 
Bureau of Reclam<l t io n  
Washing ton, D .  C .  20240 

Gent lemen : 

TO 
�tro. : 
, .10---

As reques t ed in your let ter , ref erenc� No . 611 652 . CVP , d a t ed 4 O c t ober 

197 7 ,  the at tached draf t environmental s t a t ement on the New Melones 230 KV 

Elec trical Transmiss ion Line , Central Valley Proj ec t ,  has been reviewed . 

Comments are contained in the attached draf t .  

S incerely yours , 

1 Incl 
As s ta ted 

!Vcd�-' r? f2 4.. GEORGE C .  HEDDELL -r;� 1 '1.  Chief , Engineering Diy1sion 

C:opy furnished : (w/o Incl )  
Generdl Counsel 
Council on Env ironmental Qual ity 
722 Jackson Place Nlv 
Washing ton , D .  C .  2 0006 (5  cys) 

HQDA (DAEN-Cl·iP-V) 
Washington, D .  C .  20314 

SPD 
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To 

\ 1  " 
Y .'  . '  

\ 

; � ,  ' l .f: f,U r.�' I' -
U n i t e d  States Depart ment  of t h e  I n t er i o r  : /� (: � " L  

FISH AND WILDLIFE S E RVICE 
Sac ramento Area Off i ce  

2800 Cotta ge Way , Rm . E-2740 
'y " i � '� Sac ramento , Ca l i forn i a  95825 

Commi s s i oner 
Burea u of Rec l amat i on  
Was h i ngton , D . C .  20240 

N O V  1 1  197T 

I '  ,;c T d 

From Area Mana ger , Sac ramento , Ca l i forn ia  ( ES )  

S ubjec t :  Draft Envi ronmenta l S tatement - New Mel ones 230 kV E l ectr ica l  
Transmi ss i on L i n e ,  Centra l Va l l ey Proj ect ( ER 77- 33 ) . 

We have rev i ewed the  s ubject s tatemen t and be l i eve tha t i t  
adequa tely descr i bes the f i s h  a nd wi l d l i fe resources and 
s ati sfactor i ly d i s c u s ses the impacts of the s e l ec ted proj ect  
p lan  of deve l o pment o n  these  resources . I t  i s  o ur conc l u s i on 
tha t ,  from the s tandpo i nt of fi s h  and wi l d l i fe ,  the c orrec t 
a l ternat i ve was se l ected- as the project  pl a n .  

C C :  C h i e f ,  En v .  Coord . ,Was h i ngton , D . C . 
ARD- EC ,  Portl a nd ,  'Oregon 
ES , Sacramento , Ca l i forn i a  

FMi c hny/ar/ l l /9/77 

Save Energy and You Serve A merica! 

, 1  
. , " " -



�­�-- M I D -'" �-

- ' " " ' - " L.  .. : . .  , . . . .  " . _ "  t;,.S� I 

m O D E S T O  I R R I G A T i O n  D I S T R I C T 

1 2 3 1  e l e v e n t h  s t r e e t  • p. o. b o x  4 0 6 0  • m o d e s t o ,  c a l i f o r n i a  9 5'3 5 2  • p h o n e  ( 209 )  524 !4 0 6 1  

N ovemb e r  1 4 , 1 9 7 7  

Un i t e d  S t a t e s  Departme n t  o f  I n t e r i or 
B u re au of Re c l am a t i on 
2 8 0 0  C ot t a g e W ay 
S a c r ame n t o , C a l i forn i a  9 5 8 2 5  

A t te n t i o n : Mr . H .  E .  H o r t o n , Re g i on a l Di re c t or 

Re : D r a f t  Envi ronme n t a l  S t atement - New Me l o n e s  
2 3 0  KV T r a n s m i s s i o n  L in e  ( D . E . S . 7 7 - 3 3 )  

Ge n t l emen : 

We h ave re v i e w e d  s ub j e c t  d o cume n t  and are p l e as e d  to 
r e s p on d  a s  f o l l ow s . 

W h i le the p ro j e c t  d e s c r i p t i on i s  adequ ate , the d o c u ­
men t  a pp e a r s  to be de f i c i e nt i n  the d i s cus s i on o f  a l t e r n a ­
t i v e s  t o  th e W a rn e rvi l le C on n e c t i on ( p ag e s  71 and 7 2 ) . I n  
p a rt i c u l a r , th e re i s  i n s u f f i c i ent c o s t , e c o n omi c and c o n t r a c ­
t u a l  d at a  t o  f u l l y  e v a l u ate th e s e  a l t e rn a t i ve s . 

The Di s t ri c t  fe e l s  th a t  th i s  a d d i t i on a l  i n forma t i on 
s h o u l d  appear i n  the f i n a l Envi r onme n t a l S t a t e m e n t  i n  o rd e r  
to a l l ow a mo re comp l ete app r a i s al b y  a l l  i n te r e s t e d  p a r t i e s . 

CSV : s r  

xc : M .  N .  Benn e tt 

L - l l  

Ve ry t r u ly y o u r s , 

1.lODE S T O  I RRI GAT I ON DI S T R I C T  /" / .  -
------= / '" /�/( / /:' /.///;/ ..... �-,,/.:.>j�.. )//--�� -=-

CH
'
AR'L"E S  S � V I S S  

Ch i e f  E n g i n e e r 



United States Departmen t of the In terior 

DES-77/3 3 

Memorandum 

BUREAU OF LA:\D �fA:\AGD1 E:\T 
WAS I I I NGTO:\', D.C. 20240 

To : Commissioner , Bureau of Reclamation 

From : Direc tor , Bureau of Land Management 

NOV -. 
.I. J 

Subj ect : Comments on Draft Environmental Stat ement , N ew Melones 
2 30-kV Electri cal Transmission Line , Central Valley 
Proj ect , California 

IN REPI.Y REFER TO: 

1 793(260)  

1977 

The proposed power line would cross 660 feet of public land c lassifi ed 
for disposal . No other publi c land s or programs administ ered by this 
Bureau will b e  affected by the proposed action . Although our 
jurisdictional involvement i s  minimal , we have d eveloped the following 
comments which we hope wi ll b e  helpful . 

In the discussion of land ownership on pages 24 and 25 , i t  would be 
preferable i f  the public land s involved Here broken down by specifi c  
agencies . For example ,  the amount of publi c land administered by ELM 
should be noted . 

On pages 27 and 28 , a brief explanation of hi storical and archaeological 
values i s  present ed . A plate showing the locations of histori c sites 
and another plate showing the locations of kno�m archaeologi cal sites i s  
desirable .  The locations can b e  indi cated by small numbers , and the 
numb ers used in an accompanying key indicating site names ( Appendix E 
can s erve as the key for historic sites ) . 

The first paragraph on page 57 indicates that about 20 mi les of new 
access road will be required for the proposed ac tion . We believe this 
figure , and an ac companying ac reage figure , should also appear where 
access is discussed on page 7 ,  page 4 1  ( i tem 9 ) , and page 53 ( i t em 8 ) .  

On page 4 0  ( i t em 6 ) ,  the t ext indi cates that fi ve c ulverts will probably 
b e  utilized for stream crossings during construc tion , but i t  is not 
c lear if more than 5 live stream crossings may be involved in the 

L-12 
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proposed rout e .  The number of live s tream crossings should b e  c l early 
indicated here , and also on page 4 5  ( last paragraph ) and page 6 2  ( fourth 
paragraph ) • 

Also on page 40 ( it em 1 ) , the term " steep slopes" should be d efined in 
perc entage- slope terms , and the t ext shoul d  quantify the amount of 
"steep slope "  to b e  impacted by the proposed route using both in linear 
and acreage figures . It would be most desirabl e to develop a plate 
showing percentage-slope ranges for all areas as they are crossed by 
the proposed and alt ernative routes . 

On pages 1 3  through 83 , the approach to analysis of alternatives i s  
generally sound . However , comparisons of impacts on archeologi cal 
values and historical values need to be added to Table 8 .  We also 
believe comparisons for many of the categories i n  Table 8 are too 
general ; a slightly more detailed identification of specific resources 
( e . g . , one acre of black-tailed deer habitat , two acres of 15 percent 
slop� or great er ) impacted by the alternatives should be provided . 
Although the t ext under i tem d ( "Alternatives to the Warnervi l l e  
Connection II ) a n d  i t em e ( IIAlternative Routes " )  addresses comparative 
impacts in a general way , the most important specific resourc es impacted 
by each alternative should b e  identifi ed . 
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E DM U N D  G, BROWN JR,  
G:OY£JINOR 

Mr . H .  E .  Horton 

�tate of illaHfnrnia 
GOVERNOR'S O F F I C E  

OFFICE OF PLANN ING A N D  RESEARCH 
1 400 T E N T H  ST R E ET 

SACRAM ENTO 9 58 1 4  

November I S , 1 9 7 7  

2 8 0 0  Cott:age Way 
S acramento , CA 9 5 8 2 5  

Dear M r . Horton : 

SUBJECT : S CH #  7 7 1 0 1 1 6 4  - NEW MELONES 2 3 0  - KV TRAN SHI S S ION LINE 

Clearinghouse review o f  your Negat ive De c lar ation is c omp lete . 
We have no comments on the proj e ct .  

This letter ver i f ie s  your comp l i ance with the review require­
ment s contained in the National Environmental Po l i cy A ct as 
implemented by the O ff i ce o f  Management and Budget Circular 
A- 9 5 .  

S incerely , � \ 
�-/J1U �rie K. wrigh . 

Acting Divis ion Chi e f  
S tate Clearinghouse 
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Nov emhpr 1 5 ,  1 0 7 7  

Hr . II .  L .  J !o rton 
Ac t i ng Reg i o n a l  � i r p c t or 
U n i ted S t a t e s  Depar t� 0 n t  of the I n te r ior 
Bu r e a u  o f  Rec lama t i o n  
M id - Pa c i f i c  Reg i o n a l O f f i c e 
2 8 1) 0  Co t ta g e !" a y  
Sacram e n t o , Ca l i f or n i a � 5 8 2 5  

D e a r  lIr . Hor ton , 

Re : �-iP - 1 5 0  
6 5 2  

I!;-() Ir1 .f ';.��J-<.r' " -j v --jt-- -r<A""r7-- 0 

7l�_�L _ _  
j 

__ _ . ! I 
' -- j ---' ----
- --- , --- '--,---
·--T� - -----_.-
·--I �T--

j : T--
We a r e  i n r e c e ipt of a CODV o f  a dr a f t  e nv i r o nme n t a l 

s t a t ement f or th e pr opo s ed Mew M e l o ne s 2 3 0 - � r  r l e c t r i c a l �r a n s ­
m i s s i o n  L i n e , C e n t r a l  Va l l e y  Pro j e c t } C a l i f o r n i a . A s  s u g g e s t e d  
w e  a r e r e s pond i ng w i th i n  t h e  4 5  day l im i t . 

The C i ty of Oak d a l e  i s  oppo s e d  t o  A l ter n a t i v e  " B "  a nd 
i t s  c orr idor ( a s  s hown on P l a t e  No . F )  hc c au s e of the c l o s e  
prox i m i t y  t o  t h e  Oa k � a 1 0  A i rpor t . A s  t h e  r e por t s ta t e s  " i t ,  
a l s o , ha s the Oak d a l e  1, i r fJor t r u m-ray j u t t i ng i n t o  i t  1 1  ( �)g . S ) . 

The C i t y  o f  Oakd a l e i s  pr c s e n t l v i n  co n s idera t i on o f  a 
9 0 0  f oo t  e x t c l1 :> i o n  to t Jw ca s t  e nd o f  t Ile a i r port r unHav . Deocnd­
i n g  upo n the prox i n i t y  o f  the tra n s� i s s i o n  l i n e s  to t h e  a i rn or t 
and r u nwa y , a de f i n i t e  h a z a rd c o u l d  be c r e a t ed . pc s t ron0 1y 
r e commc' nc1 tha t t h e  l i nes DC p l a c ed a s a f e d i s t ance f r om the a i rp o r t  
and � um.Ja y . 

Thank you for the o p p o r tu n i ty to r e s Dond to t � e  
env ironme n t a l  s ta t eme n t  a nd p l e a s e  k e e p  u s  i n f orm e d o f  fur t h e r  
d ev e l opme n t s . 

Very t r u l y  you r s , 

�(,� 
A s s i s t a n t  P l a n n e r  

KEL : c a 

2!JO  N tl HTH TH m D  {IV[HlIE  • r. o. r, FlX :lUO • orm o rUlE .  E-ntJlfOl1iHH [J[j 3 U1 • (201]) fFt7 · 3 031  
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FEDERAL ENERGY REGU LATORY COMM I SSION 
WAS H I N G T O N ,  D. C.  2 0 4 2 6  

EPR- DLP 
Proj e c t  N�:;R�0 8dF itECLAMATION 

Calif oruli;.CI[ C IAL F I LE COPY 
Rec ' d  

Mr . Al N .  Jonez NOV 1 G 1977 N O '  1 8  1 977 

As s i s tan t  to the Commi s s ioner -
E c o l ogy 

Bure au of Re c l ama tion 
Un i t e d  S t a t e s  Dep artment 

of the Interior 
Washing t on , D .  C .  2 0 2 4 0  

D e ar Mr . J onez : 

-

TO 

!Po 
boT> 

---

IN I T .  DAn 
� ) Ij}F 

--- ---

RECLAMATJON FHF;S 
This is in rep ly to your l e t t e r  date d  O c t ob er' 4 �- 'T97 T,-----' 

( r e f erence 6 1 1 - 6 5 2 . CVP ) transmi t t ing the Bur e au o f  
Re c l amation ' s  Draft Environmen tal Imp a c t  S tatement ( DE I S )  
for the New Me l ones 2 3 0 -kV E l e c tr i c al Transmi s s i on Line 
for the Central Va l l ey P roj e c t , located in Calaveras , 
Tuolumne , and S t ani s l aus Coun t ie s , C a l i fornia . 

The subj e c t  transmi s s i on fac i l i t i e s  wi l l  b e  more than 
adequate to de l iver the output of the New Me l ones proj e c t 
to the bulk p ower transm i s s ion pe twork in C a l i fornia . 
The prop o s e d  faci l i t i e s  wi l l  in e f f e c t  b e c ome s egments 
o f  o ther Pac i fi c  Gas and E l e c t ric Company transmi s s i on 
l ine s , and the prop o s e d  qes ign criteria ap pear to equal or exceed 
the s tandards utilized in cons truc t ing the exi s t ing 
fac i l i t i e s . The lack o f  a s t a t i c  shi e l d  c onductor over the 
fu l l  l eng th of the prop o s e d  l ine may result in incr e a s e d  
numb ers o f  l ightn ing s tr ike s . Thus , the overa l l  p er fo rman c e  
l e v e l  o f  t h e  transmis s ion l i n e  may no t equal th2 highe s t  
l evel p o s s i b l e . 

The Staff of the F e deral Energy Regula tory C ommi s s ion 
has r eviewe d the DE I S  an d concludes that it adequa t e ly 
a ddr e s s e s  the environmen t a l  concerns of the Commi s s i on 
S t aff , as they r e l a t e  to P a c i f i c  Gas and E l e c tr i c  C ompany ' s  
app l i c ation ( FERC P roj e c t  No . 2 7 81) for a l i c en s e  t o  
cons truct and operate the New Me lones transmi s s i on l ine . 

Final d e t ermination of the j ur i s d i c t i on and p o s s ib l e  
l i c en s ing o f  the prop o s e d  transmi s s ion fac i l i t i e s  b y  the 
F e deral Energy Regulat ory Commis s i on i s  p ending . 
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On O c t ob e r  1 ,  1 9 7 7 , pursuant t o  the p r ovl S l ons o f  the 
Dep ar tment of Energy Org an i z a t i on Act ( DOE Ac t ) , Pub l i c  
Lmv 9 5 - 9 1 , 9 1  S t at . 5 6 5  ( Augu s t  4 , 1 9 7 7 )  and Ex e cutiv e  
Or der No . 1 2 0 0 9 , 4 2  Fe d .  Reg .  46267  ( S ep t emb e r  1 5 , 1 9 7 7 ) , 
the F e d e r a l  Powe r Commi s s i on c e a s e d  t o  exi s t  and i t s  fun c t i on s  
an d r e g u l atory r e s p on s ib i l i t i e s  wer e  t r ans ferre d t o  the 
S e cr e t ary o f  Energy and the Fe d e r a l  Energy Re gu l a t ory 
Commi s s ion wh i ch , as an independ ent c ommi s s i on wi thin 
the Dep artment of En ergy , was a c t iva t e d  on October 1 ,  19 7 7 . 
The r e f o r e , c er t ain r e f er e n c e s  t o  the F e d e r a l  Powe r Comm i s s i on 
in the DE I S  shou l d  b e  chang e d  in the Fin a l  Envir onm en t a l  
Imp a c t  S t a t em ent to r e a d  l iTh e Fe der a l  Ene r gy Re gu l atory 
Commi s s i on" . 
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S in c e r e ly , , 

�/�7/�7' Wi l l i am W .  Linds ay 
Ac t ing Chi e f , O f f i c e  o f  E l e ctri c 
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United States Department of the Interior 

IN .kl�l>LY REFER TO: 
L 7 6 1 9  
(WR) REQ 

Memorandum 

NATIONAL PARK SERVICE 
WASl l Il'.'GTO:\', D.C. 2021 0 

N OV 1 C 1977 

To : Commi s s i oner,  Bureau of Reclama t ion 

Through : As s i s tan t S ecre tary for Fish and W i l d l i fe and 

ASS081ATf 
From : Di rector 

Sul j ect : Dra f t  Environmental S ta t ement for the Propo s e d  New Melones 
230-kv Electrical Transmis s i on Line , Central Val ley 
Proj e c t ,  Ca li fornia (DES 7 7 - 3 3 )  

W e  have revi ewed the d r a f t  environmental s ta t ement a n d  o ffer the 
fol lowing cOllunen t s  for your con s i deration. 

The draft s ta t ement has adequ a t e ly con s idered th e effe c t s  o f  th e 
propo s e d  proj e c t  upon c u l tural r e s ourc e s . From descrip tions included 
in the archeo logical repo rt , it appears s everal of the i dent i f i e d  
re s ourc e s  meet the cri t eria f o r  inc lus i on to t h e  Nat ional Regi s ter 
of Hi s toric Places . We recommend that the i den t i f i e d  res ources b e  
eva luated for their na t ional reg i s t e r  s i gni ficance in consul tation 
wi th the S ta t e  H i s toric Pres erva t ion Officer , and resu l t s  o f  tha t 
cons u l ta tion be documen ted in the final s ta temen t .  
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PAC I F I C  GA S AND E L E C T RI C  C O M PA N Y  

.J .  W. P A G E  
"'ANAGUt 

LAND DEPART/ot[NT 

+ 77 BEALE S T R E E T . SAN F R A N C I S C O ,  C A L I FOR N I A  9 4 1 0 6  • (4 1 5) 78 1 -4 2 1 1  • TWX 9 1 0 - 3 7 2-6587 

Mr . H. E. Hor ton 
Ac ting Regional Dir e c tor 
Department of Energy 
Wes t ern Power Adminis tration 
S a cramento Office 
2800 Cot tage Hay 

November 18 , 1 9 7 7  

Sacramento , Calif ornia 95 825 

Dear Mr . Hor ton : 

P a cif i c  Gas and Electric Company has reviewed the Dr af t Environmental 
S ta t ement , New Melones 230 kv Elec tri cal Transmi s s ion Line . Our 
c omments f o llow . 

Page 1 1 , # 1 3 , line 6 .  
I t  i s  unclear that the rang e  500 - 2000 f e e t  refers t o  
s p an length rather than ' height . 

With this excep tion , we f ind the document in agr eement wi th the 
PGalldE Environmental Da ta Statement . 

DSNelson :MZ 

Very truly yo ur s ,  

8C[ \k�w� 
P .  E .  DE YOUNG 

('Aw . 

Sr . P enui t  Agent 
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F RI E N D S  O F  T H E  E A RT H  
1 24 SPEAR SA:'< F R A :'< C I S C O  C A L l FOR:'<IA 94 10 5  

(4 1 5 )  495-4770 
FRIENDS OF THE EARTH, INC. 
State C3pitol Off ice 
7 1 7 "X" St . . S:.Ji :e 209 
SacrClrn snto.  C.:!i�ornia 958 1 4  
(D 1 G) 4 4 6·3 1 09 

N ovemb er 20 , 1 9 77 

Department of I nt e r i or 
Bur e a u  o f  R s c l c<!rt'lt i on 
F e o e r al TIl d e .  
6 50 Cani t o l  Mall 
Sacrament o ,  CA 9 5 814 

To Whom I t  :May C o n c er n :  

Fri e nd s  o f  t h e  Earth ( F . D .. E . ) Sacra!nent o has c ompl e t e d  i t s r evi e w  
of the Dr aft .c:nvi r o mnent al 3t 2 t ement for t h e  l�e w  Mel o ne s  230 kV 
Transmi s s ion L i ne ( r e f err e d  h e r e i n  as the prop o s e d  pro j e c t ). 
F . O . E .  \"loul d  f i r st l ike to t hank the Bur e au o f  R e c l a.-n at i o n for t hi s 
opportuni t y  t o  p art i c i yat e i n  the publ i c  d e c i si o n-maki ng p r o c e s s . 

In general i t  app e ar s  t hat the pr o "C o s a d  pro j e c t wi l l  r e sul t i n  few 
sieni f i c ant , short - t e rm enVir onmental impa ct s .  F . O . E . , h O ·Never , 
d o e s  have s e veral q ue st i o n s  and c omment s r egar d i ng the short-t erm 
envir onment al irep2.c t s  o f  t he pr o p o s e d  pro j e ct a nd woul d  al s o  l ik e  
t o  adr e s s  a signi f i c ant , l o ng- t erm e nv i r o nment al imp a c t  t hat t he 
Draft Envi r o Th-ne nt al S t at eme nt f a i l e d  t o  m e nt i o n and whi ch F . O . E . 
fe e l s  t o  b e  of t he utmo st imp ort anc e . 

F i r s t , what aff e c t s  will the pr o P Q s e d  pro j e c t  and t h e  relat e d  c o n­
struc t i o n  have o n  any mier 2 t i o n r o u t e s  of ma j or mammal s) such a s  
d e er , t h a t  r e s i d e  i n  the are a ?  Do e s  the pr o p o s e d  pro j e c t  r o ut e cr o s s  
any m a j or migrat ory r out e ?  

S e c ond , FOE not e d  that there was n o  ment i o n  of d e c o�i s si oning 
pr o c e uur e s  or c o st s  to d i smantJ e  thG prop o s e d  pro j e c t aft er i t s  or 
i t s  p o 'ser ge nerat i n  . .rs s our c e  I s . l i f e  has e xs p i r e d . The Draft 2nv i r o n­
ment al S t 2.t e:n e nt m e nt i o n e d  th2t the New I.:el one s Dam i s  e xp e c t e d  
t o  have a 5 0  year l i fe t ime and impl i e d  that the pr o p o s e d  �ro j e c t  
WOul d have a simi 1 2r l i f e t im e . F . O . E .  f e e l s t hat t h e  i s sue o f  d e­
c ommi s s i onin� t he pr o p o s e d  pro j e c t must b e  addr e s s  i n  the Fi nal 
Environm e nt al S t at e:nent t o  ac cur at e l y  ac c e s s  al l the c o st and 
e nv i r o nm e nt al impac t s  of the pro p o s e d  pro j e c t . 

Third , F . O . E . i s  c onC 8rned that t he use s of herb i c i d e s  ( page 50 
of t h e  Draft Env i r o nment al Stat ement ) ,  e v e n  i n  mi nimal amount s 
( what ever t h e y  may b e )  i s  ill- advi s e d  and r e pre s e nt s  a s i gni f i c ant 
e nvironmental imp2 c t . 1:1 o ur o p i ni o n  the d i sCuf" si o n  of t h e  u s e  o f  
herb i c i d e s  i n  t h e  Draft Envi r o nm e nt al S t a t em e nt wa s i nad e o ua t e  and 
fai l e d  to a d dr e s s  the imp a c t s  a s s o c i a t e d  wi t h  herb i c i d e  u�e .  F . O �E .  

1-20 



F RI E N D S  O F  T H E  E A RT H  
124 SPEAR SAN FRANCISCO C A LIFORNIA 94 1 0 5  

(415 )  49 5 -4770 
r �: l �::.NOS OF THE EARTH, INC.  ,9 
f;: .  ,;r.: Ct\l . •  itt;1 Office 'ii�-': . c·'.Jo 7 1 7  "K" St . . Suite 209 ''\'J �' 

SRcram�nto .  CaUornia 958 1 4  \:)S�'� 
'9 0 6 3 09 . ����.� \ 1 ) 4 4 . 1 .. ��';'J,.,�r··· page 2 .  

sugge st s t k : t  PG&E sub si t i  tut e the u s e  o f  herb i c i d e s w i t h  l ab o r  
i nt e nsive rr.e th o d s of v e �e t a t i o n  r e ':': ovccl . T h e  b e nefit s o f  s u c h  an 
appr o a c h  2.r e obvi o u s : i n Cr e c. 3 e  e21pl oym e nt o p ::> oTtuni t i c s , c o ns erv� t i o n  
of f o s s i l  fue l s ,  2.nc r e:n oving t h e  thr0 2 t  o f  e nvi r o n"Il e nt c.l c o nt o.mi nc;.t i o n .  

F o urth ,  o n  1) 2  ... ·.,.e 4 1  o f  t h e  'Dr aft :2:nvir o n'1l e nt 8 1  St a.t ernent I>'. e nt i o n  \",a s 
mad e of sn e c i al c o n struc t i o n  t e chni c ue s th2.t would b e  emp l o ye d  
i f  evi d e nc e  of 2.r c h e o l o-":"i c 2. 1  2rt i f i c c.t s  w e r e  unc over e d  cur i Ib'Z t h e  
c o n struc t i o n  'Or o c e s s  o f  t h e  n r o p o s e d  'Oro j e c t . F . O . E . woul d  l I k e  t o  
s e e  an o u + l ine of the se s'Oe c i 2.1 c o nstruc t i on m e t h o d s  i n  t h e  F i nal 
Environme n t al S t at ement • .  

Ear l i e r  i t  v;a s  J1lent i o ned tho.t F .  0 . E .  f e l t  t hctt a :1 irrm ort ant l o ng­
t e rm envi r o nn e ntal i ;::'O['. c t  v;a s  n o t  d i s cu s s e d  in the Dr- 2.ft .i::nvi r o n­
ment al S t o. t e m e nt . The 1 0 nl,,:-t err.1 e nviro n,TIent a l  i;:�Da c t  F .  0 . E .  
i s  r e f e rr i n.o; t o  8T e t h e  cumul o.t i v e  e nviro n.::l e nt al · im'O a c t D 2. s s o c i at e d  
with a n  ever i ncr e a s i n,c; r e l i anc e b y  o ur s o c i e t y  o n  c e ntr al i z e d  
e l e c t r i c o.l p oweS i n  wh i ch ele c t r i c al t r 2.nsmi s s i o n  l i ne s pl ay 
an i nt e gr o.l r ol e . F . O . E  • .  b e l i ev e s  t hat 2. c t i o n s  l e a c i n0 to i n c r e 2. s e c  
r e l i 2.nc e o n  c e nt r2.1 i z e d e l e c t.r i c 2.1 ; e ner 2 t i n::; pl ant s ar e que s t i o nabl e  
and wi l l  r e sult i n  a nunb er o f  s i g ni f i c 2.nt e c o nomi c , e nvi r o nm e nt al , 
und s o c i al i D'P 2 C t S :  e .  g ,  t h e  plut o nuim e c o n ::lmy , l o s s o f  ·;. i l d  r iver s ,  
energy wast e , gr e a t e r  2ut hor i t ar i 2 n  c o nt r o l s ,  e t c  • •  Pr o j e c t s  such 
a s  the. N e w  tl e l o ne s  Tr2nsmi s s i o n L i ne o r e , i n  o ur e ye s ,  an 2t t em'Ot 
t o  l o ck us i nt o  2.n ever i ncr e 2 s i nr:s r e l i a nc e  o n  c e ntral i ,� e c  e l e c tr i c 21 
e ne rgy . F . D . E . i s  e S'0 2 c i 2 1 1 y  c o n c erned t h 2 t  o n c e  such n r o j e c t s 
are c o nstruc t e c  ane i n  ·nl 2. c e  2 :c'p:"UL:ent s t o  fuyth :.'r t h e  e l e c t:c' i f i c at i o n  
o f  our s o c i e t y  wi ll b e c one solf-ful f i l l i n.:-: . F . O . E .  b e l i e ve s t h 2 t  
n o w  i s  t h e  t i r::.c t o  r e - evaluat e our t o t al ene re:y strat ecy , r: [' r t i c ul ar l y  
our no e d  f o r  c e nt rall y nr o d uc e c  e l e c t r i c i t y , 2.nc. t o  b egin· i:r.pl e:� e n t i n� 
pro j e c t s t h a t  w i l l  r e sul t i n  a m o r e  d iver si f i e d , envir o ll.ll.e nt all y  
c ompat ibl e , e c omomi c � l  e ne rgy sup � l y  syst em . 

W i t h  t h i s i n  �ind , th e n ,  the mer i t s of the prop o s ed pro j e c t c a n  b e  
r e - evaluat e d  2no t h e  e nv i r o nm e n t a l  i2D2. C t s  o f  t h e  nr o s e d  �ro j e c t  
s e e n  i n  a new l i C;ht . }' . O  • ..E . und e r s t and s th8.t t h e  N e w  M e l one s Dru:l 
r e s e rvi o r  haC) ye t to be f i l l e d  2nd s t i lJ. f a c e s  s e v eral l o r::al c ha l l e nge s 
b e f or e  b e i n� c ompl et e d , e sp e c i al l y  i n  r e �ar d s  t o  the ne e d - and ne e d  
just ifi c 2.t i o n s  f or t h e  Dam . The Draft Envir o nm. e nt al .3t at er.:ent , honever , 

me_k e s  no . m e nt i o n of thi s c o ntr over sy and a s su::!J.e s  t hat t h e  r e s e r v i o r  
i s  f i l l e d ,  t h e  d am ' s �enerat or s 2.r e produc i nc e l e c tr i c i t y ,  2.nG , t h e r e ­
for e , t h e r e  i s ' a n e e d  for the trans:ni s si o n  l i ne s .  F • .  O . E . i s  c o nc er n e d  
t hat approval of the tr ansmi s s i o n  l i ne s m a y  b e  u s e d  a s  a j u s t i f i c a t i o n 
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F RI E N D S  O F  T H E E A RT H  
1 2 4  SPEAR S A :--: F R A :--.' C ISCO C A L I FO R:--: I A  94 1 0 5  

(4 1 5) 49 5-4770 
r'o:i !E}JDS OF THE EP\RTH, INC. 
�: .<· : S� C��p;tC)f Off ice 
"I � "/ "K" St . . S�j : :2 2 0 9  
':.::cr2:n�:mto. C,; : i :cmia 9 58 1 4 
(fi l G) 446·3 1 C 9 

page 3 .  

for the fillin7 o f  t � e  New r.:el one s r o s ervi or : t h e  ;:ur e e.u o f  
Recl 8IDat i o n  C2D h 8 r d l y  l e t  t h e' i nve str: e nt G o f' t h e  d 2,-;] 2nd t h e  
tran scni s s i o n  l i nG 70 f or n2 1.F�ht � nC t hUG the :::' ::;  8 :�i st s 2, -;J o �':erful 
de fac t o  C 2 2 e  f o r  � OQn1 2 t i o n - o f  the r e s ervi o r .  In F . O . E . i s eye s 

the natur e  of thj. s s Or't of d e c i s i o .i.-:-:2"l2 �d n ·: i s  c 2 s c d  un E. str2.n:·e 
s e n s e  o f  c i r cul r T  1 0C-:i c , c.:.nc. i t  i s  thi s 8::; surd ['.nd w2. s t e ful l OCi c 
that F .D . E .  chal l e nge s .  

In c onclusi o n , th o n ,  F . O . E . s t r o n01y f e e l s thc.t the Fi nal �n­
vironme nt 21 3 t c: t craent must i n clude '1 (i i s cus si o n  of the i s sue s 
of i n cr e 8. s l nf"S our r c l i cl n c e  on c e ntral i z e d e l e c tr i c al p;enerat i np; 
pl ant s a nd t he ne ed c.nalys i s  of the Hev! },; e l one s D2JIl in [' c c e s si nc 
the l o ng-t erm envi r o n::rre ntal i"'D3 c t s  of t he -:JrO-:J o s e d  prc ·j e c t . 
Nccl e c t i n.::; t lJ0 s e s eri o u s  i s sue s will , i n  our o p i ni o n ,  r e cn_u. t 
in t he ::: ur o au of h e cl 2.."llat i on f 3 1 i n.;o: t o  m e e t  t h e  r :c c uir o!:lent s o f  
the Nat i o nal Envi r o nn,e nt Lll } o l i c y  i� c t  ( HEFA ) , s1)e c ifi c o.ll y 
S e c t i o n J 0 2  ( C ) ( i v ) <If ( v ) . j ,t i s sue ere t�le envir o n.'nent a l  imp c c t s  
a s s o c i nt e y, i t h  t h e  pr e ::: e nt el e ctri c nl p o ',',er s y s t em i n  ·" .. hi ch {r c n smi s­
:sion line s play a si gnif i c ant 2.nd e s s e nt i al r ol e . 

Tha nk you . 

For the Fri e nd s  of t he Earth ,  

B e s t  R e gard s ,  

lIii c hael Ke e s e e  
Envir onme nt al Impa c t  R e p ortjS t 2.t eE18 nt C o o r d i n2.t or 
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The Modesto Bee 
1 4th and H 0 P.O.  Box 3928 . Modesto, California 95352 • Phone (209) 524-4041 

Dec embe r 1 ,  1 9 7 7  

We s t e rn Area Powe r Admin i s tration 
US Departme n t  of E n e r gy 
S ac rame nto O f f i ce 
2 8 0 0  Cottage \\lay 
Sacramen to , CA 9 5 8 2 5  

Dear S i r s , 

Thi s i s  a requ e s t  to s e e  add i tiona l e conom i c  d ata 
inc luded in the f in a l  d r a f t  o f  the envi ronme n t a l  
impact s tatement on t h e  N e w  Me l o n e s  2 3 0  kV 
E l e c t r i c a l  Transmi s s ion L i n e , Central Va l l e y  Pro­
j ec t .  I unders tand the period for c ommenting up­
o n  the draft rema i n s  open through Dec . 3 .  

Whi le e c onomi c c on s i d e r ations do not n e c e s s ari ly 
govern environme n t a l  que s t i on s , I un derstand they 
can and s hould be c on s i dered . The d r a f t  report 
provid e s  no e conomi c i n f ormation , particularly on 
a l ternatives to the chosen l in e  and r oute , inc lud­
i n g  having the f e d e ra l gove rnme n t  b u i l d  the cho s e n  
a l ternativ e  rather t h a n  P G & E . 

Thank y ou . 

72:"' . 
Thorne Gray , �--� 
S t a f f  Wr i t e r . // �7 
TG : w f  
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Commen.t..s_�h e Draft Envirownent\;i.l.3tat ement on the New I1elone s 
£3Q kV Ele c tl'j. cal Tr a"tJsmi s s j  on L ine 

I hope that y ou have been able t o  hol d the r e c ord open for 
the se l ate c on�ent s ,  and I thank you in adv an c e  for d oing s o �  

E s pe c :lci.IJy in light o f  the U S  Supreme C OUI·t I s re c ent agre e ­
ment t o  he ar U S  v .  C al i forn i a ,  a C as e  c on c � rning the St ate ' s  r i ght ' s  
to ap ply c onditi on s  t o  wat e r  r i g h t s  g r ante d t o  the Bure au of Re c l am­
ati on for Ne·vI Bel one s Re servoir , Fr iend s of the River strongly 
ob j e c t s  to the c on c lu s i on that the s e  transmi s s i on line s should be 
c on s tru c t e d  at thi s t ime . 

I t  i s  my und e rstanding that if the C ourt uphol d s  the Stat e  in thi s 
matt e r , the r e s e rvoir will not be fille d t o  c ap ac i ty for an L�d e t e r ­
min ate p e ri o d , until wat e r  c ontr actor s wi thin the s e rvi c e  are a  c an 
be found ( i f they are eve r found d�ing the l i fe of the pr o j e c t; . 
At the re se rvoir levels d e s ign ate d by the State ( Water Re s our c e s  
C ontr ol B o ar d  De c i s i on 1 422 , 1 973) , the re will be n o  hydr oe l e c t ri c  
p r oduc t i on from New Ne l one s ,  and thus n o  n e e d  for t ran smi s s i on l jne s .  (C 
The �c t i on al t e rn ative , whi c h  Fri en d s  of the Riv e r  favor s ,  � 
should be r e written to addr e s s  the r e al p o s sibility thc::.t the se l in e s  C' 
wi ll be u s e l e s s  for quite a p e r i od of time , and the i r  e c on omi c and �.; 

- environmen t al c o s t s  will g o  for n othing . 

Fri end s of the Eiver c ontend s ,  as d o e s  the Stat e , that the 
upp e r  c anyon of the Stani slaus Riv e r  i s  more v alu&ible to the pe ople 
of the State than i s  the hydr oe l e ctri c p otential of Ne w l1el one s .  

FOR al s o  que s t i on s  why ,  aft e r  le ad ing four ye ars of activity 
ag a in s t  Ne'..r l1el one s ,  includ jng a s t at e -wide bal l ot init i ative in 1 974 , 
the Bure au d i d  not place us on i t s  d i stribut i on l i s t  for thi s  d o cu­
ment . We hereby re que st that you d o  s o  in the future for all 
mate rials c on c e rning New Mel one s .  

We thank you f or c on s i d e rjn� our vi e w s .  � . . 

�-& ... �� Alexander G agulne 
Friend s of the Rive r 

c c  Rue y J ohn s 0n ,  Se c r e t ary for Re s our c e s  Claire Dedri ck ,  P UC 
Ron nobi e , D\\T}t � J ohn Turne r ,  SWRCB 
J e r�y He ral , �WR �� ____ ��-''-II J ohn Brys on ,  SWRCB ,  r:'_�1 � I ;, 1\ II \ \ 
Se n .  P e t e r  Behr ,: - L 
Guy Brl.T tin , U SDI L 1 \ \ Bob Del t Z8n ,� . ,  

_ ',_�_. \ _ _  \ � 

Rick G l i c k  
-: - - :. , . .  \ \ \ � r \ : ;  i I : __ 1._1_ _ _ � 
',- ri'-- ,_. ,<,\ \ \......! \ - -
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Mr . Al R .  J o n e z  
A s s i s ta n t  t o  t h e  

D E PA RT M E N T  O F  AG R I C U LT U R E  
O F F I C E  O F  T H E  S E C R E TA R Y  

WAS H I N G T O N; D .  C .  2 0 2 5 0  

D E C  5 1977 

Comm i s s i o n e r- E c o l o gy 
B u r ea u o f  Rec l ama t i o n  
U . s .  Depa rtme nt o f  t h e  I n t e r i o r  
Wa s h i n g ton , D . C .  2 0 2 4 0  

Dea r Mr . J o n e z : 

W e  h a v e  h a d  th e d ra ft e n v i ronm e n ta l s ta t em e n t  fo r t h e  N ew Mel o n es 

230  k V  E l e c tr i ca l  Tra n s m i s s i o n L i n e ,  C en t r a l Va l l ey Proj e c t , 

Ca l i fo r n i a ,  rev i ew e d  i n  t h e  rel e v a n t  a g e n c i e s  o f  t h e  Depa rtm e n t  

o f  A gr i c u l t u r e  a n d  ha v e  n o  comme n t s . 

S i n c e r e l y ,  

E R R E TT D E C K  
C o o r d i na to r  
Offi c e  o f  E n v i ronmenta l Qu a l i ty Ac t i v i t i es 

L-2 5  



U N ITED STAT E S  E N VI R O N M E NTAL P R OT E CTI O N  A G E N CY 

R EGION IX 

2 1 5 Fremont St reot 

San Francisco, C a .  941 05 

B .  E .  Martin , Reg ion a l  Dire c to r  
Bureau o f  Re c l ama t i on 
Mid-P a c i f i c Re g ional O f f i c e  
2 8 0 0  Co ttage Way 
S acramento CA 9 5 8 2 5  

Dear Mr . Martin : 

DEC 1 9  1977 

The Envi ronmental Protec tion Agency ha s re c e ived and reviewed 
the draft envi ronmental s t a tement f o r  the New M e l o n e s  2 3 0 KV 
E l e c t r i c al Tran smi s s i on Line , Central Va l l ey Pro j e c t . 

EPA ' s c omment s on the draft env i ronmental s t atement have 
been c l a s s i f i e d  as C ategory LO- 2 . De f in i t i on s o f  the c at e ­
go r i e s a r e  provided on the e n c l o s ure . The c l a s s i f i ca t i on 
and the date o f  EPA ' s comme n t s  wi l l  be publ i sh e d  in the 
Federal Re g i s te r  in accordan c e  w i th our re spon s i bi l i ty to 
inform the publ i c  o f  our vi ews on prop o s e d  Federal a c t i on s  
under S e c ti on 3 0 9  o f  the Clean Air Ac t .  Our procedure i s  
to c atego r i z e  our c omments on both the envi ronmental con s e ­
quen c e s  o f  the prop o s e d  act ion and the adequacy o f  the 
environmental s t atement . 

EPA apprec iate s the opportun i ty to c omment on thi s  dra ft 
env�ronmental s t a tement and reque s t s  one copy of the f i n a l  
envi ronmental s t atement when ava i l abl e .  

S incere ly , 

�;L CJ!,L; 
Paul De Falco , Jr . 
Reg ional Admi� strator 

Enc lo sure / 
CC : Coun c i l  on Envi ronmental Qua l i ty 
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A i r  Qu a l i ty Commen t s  f o r  New Me l o n e s  2 3 0 Kv E l e c t r i ca l  
T r a n s m i s s ion L j ne : 

Th e New Me l on e s  d ra f t  envi ronme n t a l  imp a c t  s t atement 
provide s no data re l a t in g  t o  e x i s t ing po l l utant l e ve l s  
and a i r  qua l i ty .  N o  d i s c u s s ion o f  l o c a l  impa c t s  re s u l t ing 
from con s truc t ion o r  emi s s i on s  i n d i re c t l y  a s s o c i a te d  
wi th t h e  p r o j e c t , and h o  d i s cu s s ion o f  a ir qua l i ty 
impac t s  a s s o c i a te d  wi th e a ch a l t e r n a t ive have been 
i n c l ude d . 

The A i r  Qu a l i ty impa c t  f rdm the proj e c t  a r i s e s  ma i n ly 
f rom con s t ruc t ion o f  the t ra n s m i s s ion l i ne , w i th adve r s e  
e f f e c t s  a f t e r  comp l e t i o n  b e i n g  minima l . 

Scanning the ent i re dra f t  s tatement f o r  i so l a t e d  c ommen t s  
o n  a i r  qua l i ty make s f o r  d i f f ic u l t  reviewing , and a n  
e f fo r t  t o  organ i z e  t h i s  i n f o rma t ion should b e  made in 
the f i n a l  s t a temen t . A d i sc u s s i on of fug i t i ve d u s t  and 
s l a sh burn ing , and the proce d u r e s  f o l l owe d to aba te dus t 
shou l d  a l s o be i n c l uded . 

On page 4 1 ,  a re ference to b l a s t i n g  occur s . A de s c rip­
t i on o f  a rea s de s i gnated as b l a s t i n g  s i t e s  is n e e de d . 
S erpent ine rock o c c u r s  i n  a l arge s e c t i on o f  t h e  
prop o s e d  s i te , and i s  a r ecogn i z e d  source o f  a s be s to s .  
B l a s t ing in th i s  area may c a u s e  s e r i o u s  hea l th prob l ems . 
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EIS CATEGORY CODES· 

Envi ronmen t a l  Impa c t  o f  the A c t i on 

LO--Lack of Ob j e ctions 

EPA has no obj ection to the proposed a c t ion as d e s c r ibed i n  the d raft 
impac t s t atement ; o r  suggests only minor changes i n  the proposed a c t ion . 

ER--Envi ronmental Re s e rvations 

EPA has r e s e rvations concerning the environment a l  e f f e c ts o f  c e r t a i n  
a spects of t h e  proposed a c t ion . EPA bel i ev e s  that further s tudy o f  
suggested a l t e rnat iv e s  or mod i f i ca t i ons i s  requ i r e d  a nd h a s  asked the 
or iginating Federa l agency to r e a s s e s s  the s e  a spec t s . 

EU--Environmenta l ly Un s a t i s f a c tory 

EPA b e l i eves that the proposed action i s  unsa ti s f a c tory be cau s e  of i t s  
poten t i a l l y  h armful e f f e c t  o n  the envi ronmen t .  Fur th e rmore , the Agency 
be l i eves th at the potenti a l  saf eguards which migh t be u t i l i zed may no t 
adequately protec t  the envi ronment from hazards a r i s i ng from th i s  a c t i o n . 
The Agency r e commends that a l ternatives to the act ion be ana l y z ed fur t h e r  
( including the pos s ib i l i ty of no a c t i on a t  al l ) . 

Adequacy of the Impac t  S tatement 

Category l --Adequate 

The dra f t  impact s tatement adequately s e t s  forth the envi ronmen t a l  
impact o f  t h e  propos ed pro j e c t  o r  act i on a s  w e l l  a s  a l tern a t iv e s r e a­
sonably ava i lable to the pro j ec t  or a c t i on . 

Category 2 - - I nsu f f i c ient In formation 

EPA be l i eve s tha t  the d r a f t  impac t  sta teme n t  does not conta i n  s u f f i ­
cient informat ion t o  a s s e s s  f u l l y  t h e  envi ronmental impact o f  t h e  pro­
posed pro j e c t  or a c t ion . Hm."ever , f r om the informa t i on subm i t t e d , the 
Agency is able to make a pr e l imin ary d e t e rmil!ation of the impact on 
the environmen t .  EPA has requ e s t ed tha t  the or i g i n a tor prov i d e  the 
i nformat ion tha t was not inc luded in the d r a f t  s t a temen t .  

Category 3 - - I nadequate 

EPA beli eve s that ' the dra f t  impa c t  s t a tement does not adequately a s s e s s  
the environme ntal impact o f  the proposed pro j e c t  o r  a c t i on , o r  that the 
s ta tClnent in adequately ana l y z e s  r e a s onably ava i l ab l e  a l ternat i v e s . The 
Ag ency h a s  reque s ted more i n f o rm a t ion and ana l y s i s  concer n i ng the po ten­
tial e nvi ronmental haz ards and has a sked th a t  subs tan t i a l  rev i s ion be 
made to the impact s tatemen t .  

I f  a dra f t  impact s t a tement i s  a s s ig ned � Ca tegory 3 ,  no r a t i ng w i l l  be 
made of the pro j e c t  or a c t ion , s i nce a ba s i s  does not g e ne r a l ly e x i s t  on 
\>.Ihi eh to make such a d e t e rmina t i on . 
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Pollutant 

O x \ d J n t  

{Ozone} 

C a r b o n  Monoxide 

Nitrogen DIOxIde 

Sulfur Dioxide 

Suspended 
Particulate 
Matter 

Sulfates 

Lead 

Hydroyen Sulfide 

Hydfotafbons 
(COrrected for 

M e t h a n e )  

Et h y len e  

VISilJlllty 
ReduclOg 
Particles 

Carbon Monoxide 

Visibility 
Reducing 
Particles 

A�erill9ing T .me 

1 hour 

1 2 /lour 

8 h'1\IT 

1 hour 

Annual Avelilge 

1 hour 

Annual Aver,>,ge 

2<1 hour 

3 hour 

1 hour 

Annual Geomelr l C  
Mea n 

24 hour 

2 4  hour 

30 Day 
A veritge 

1 hour 

3 hour 

(6-9 a . m . )  

8 hOUf 

) h o u r  

1 observation 

AMB I E NT A I R  Q U A L I T Y  

Cahtnrnlll St andar d, 
1 

Concentr.,tlon 3 Method.4 

0 . 1 0  p p m  U l t r a v i o l e t  
pOD ug/m l ) Phot o metr y  

1 0  p p m  
( 1 1  rnq/mJ) 

Non -Dlspcr slve 

I n fral c d 
Spectroscopy 

40 ppm 
(46 mg /m 3 ) 

Sa lt z man 

0 . 2 5  ppm Me t hod 

(470 ug/m ) )  

0.05 ppm ConductlmetTiC 
( 1 3 1  ug(m

3
)

9 
M e t h o d  

0 . 5  p p m  
( 1 3 1 0  uQ/m l) 

60 ug/m3 
I-l Igh Volume 

Sa m pling 
)00 ug/ml 

25 ug(m3 A I H L  Method 
N o . 6 1  

A I H L  Method l.S ug/m 3 
No_ 54 

C a d m I u m  
0.03 p p m  H y d f O ) u d e  
(42 ug /m 3 ) Stractan 

Method 

0.1 ppm 

0.5 ppm 

I n  suffiCient amount to ( 8 )  
r e d u c e  t h e  preva i l ing vIsibil ity 

t o  l e s s  t ha n 10 /THies when t he 
r e l a t i v e  humldl l y  is less t ha n 70'% 

STAN D A R DS 

Prlmary l . S 

1 6 0  ug /m J 

( 0 . 0 8  p p m )  

] 0  mg/m3 
(9 ppm) 

.., 0  mg/ml 
( 3 5  p p m )  

1 0 0 U9/m3 
( 0 . 0 5  ppm) 

80 ug /m 3  
(O.O l p p m )  

36 5  ug /m l 
(0. 1 4  p p m )  

75 ug /m 3 

26 0 ug/m 3 

1 60 ug /m l 
(0.24 ppm ) 

APPLICABLE O N L Y  IN THE  LAK E TAHOE A I R  BASIN: 
8 hour 

1 observatlor. 

I N [) I R 

i n  sufficient a mount to ( 8 ) 
reduce t h e  preva i l ing ... I S l b l l ! t y  

t o  l e s s  t ha n  30 mll�s w h e n  t he 
relative tl u m l d l t y  I s  less t n a n  70% 

(FOOTNOTES O N  REVE:.RSE S I DE )  
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NatIonal Stllndard, 2 

Secondary 3 , 6 Method 7 
S.l me as Chemt lumlnes(.ent 

Pumary Std. Met hod 

Samo as 

Pr lfnary 

St a ndard s  

Same as 
Pr i m J r y  
S t a n d a r d s  

) lOO u g / m l  
(0.5 ppm) 

60 ug/m3 

) 50 ug/m 3 

Sa me as 
Prt mar y 
Sta n d a r d s  

N o n · DlsperSI\le 
Infrared 
Spectroscopy 

Pr o po 'Soe d :  

Saltzman (03 c a r r . )  
C h e m l l u  minescent 

Parar o sa n i l i n e  
Method 

High Volume 
Sampling 

F l a me Ionization 

Delection USlOg 
Gas Chromato9raphy 



NOTES: 

1 .  California standards are  values that  are  not  to be 
equaled or ex ceeded. 

2. National standards, other than those based on annual  
averages or  annual geometric means, are not to be 
exceeded more than once per year. 

3. Concentration expressed fi rst in  units in which i t  was 
promulgated. Equivalent units given in  parentheses 
are based upon a reference temperature of 25°C and 
a reference pressure of 760 m m  of mercury. Al l  mea· 
surements of air  quality are to be corrected to a ref· 
erence temperature of 25°C and a referenGe pressure 
of 760 mm of Hg ( 1 ,01 3.2 m i llibar) ; ppm in this table 
refers to ppm by volume, or micromoles of pollutant 
per mole of  gas. 

4. Any equivalent procedure which can be snown to the 
satisfaction of the Air Resources Board to give equi·  
valent results at or near the level of the a ir  quality 

standard may be used. 

5. National Primary Standards: The levels of air  quality 
necessary, with an adequate margin of safety, to 

1 1 115177 A R B  FACT SHEET 38 ( Reviled) 
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protect the public health. "Each state must allain the 
primary standards no later than three years after that 
state's implementation plan is approved by the E n ·  
vironmental Protection Agency ( E PA). 

6. National Secondary Standards: The levels of air 
quality necessary to protect the publ ic  welfare from 
any known or anticipated adverse effects of  a pollutant. 
Each state must allain the secondary standards within 
a ."reasonable time" after implementation plan is 
approved by the EPA. 

7. Reference method as described by the EPA. An "equi· 
valent method" of measurement may be used but must 
have a "consistent relationship to the reference method" 

and must be a pproved by the EPA. 

8. Prevailing visibility is defined as the greatest visibility 
which is attained or surpassed around at least half of 
the horizon circle, but not necessarily i n  continuous 
sectors. 

9. At locations where the state standards for oxidant 
andlor s uspended particulate matter are violated. 
Federal standards apply elsewhere. 
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CORR L CT I ON TO OX I DANT DATA 

T h e  me t hod Il s ed by t h e  A i r Res o u r c e s  B o a r d  to c a l i b r,l te o x i d a n t  a i r  
mon i t or i n g i n s trume n t s  w a s  c h an ged o n  J u n e  1 ,  1 9 7 5 .  Th e c h a n g e  wa s 
ma de to a s s u re t h a t  t h e  d il til wou l d  b r> a c c u r a t e .  Mell s u l'Plllen t s  b a s ed 
on t h e  p r i o r  met hod i n  mo s t  a r e a s  o f  t h e  S t il t e  w e r e  h i qh e r  t h a n  t r u e  
v a l u e s . 

To d e t e rm i n e  the c o r r e c t  o x i d a n t  c o n cen tra t i u n s  p r i or to J u n e  1 ,  1 9 7 5 , 
t h e  d a t a  c o l l e c t e d  by t h e  f o l l ow i ng a g en c i e s s ho u l d be corre c t e d  by 
the fol l ow i n g  fa c t o r s : 

L o s  A n g e l e s  C o u n ty - - no c o rrec t i o n n e c e s s a ry 

2 S a n  D i ego C o u n ty - - m u l t i p l y  repo r t e d  c on c e n t ra t i on by . 85 

3 A l l o th e r  c o u n t i e s  a n d  ARB mu l t i pl y  reported c o n c entra t i o n  
b y  . 80 

T h e s e  c o r re c t i on fa c to r s  may be a p p l  i ed to sunmary s ta t i s t i c s o f  c o n ­
c e n t l'a t i o n d a ta thems e l v e s , e . <) . , " a V e r il fj e  max i mu m - h o u r " , " a v e r a ge o f  
a l l  hours " ,  b u t  c a n n o t  b e  a p p l  i ed to s u c h  d a t a  a s  " n umo pr o f  days ( or 
h o u r s ) exceed i n g  s t a nd a rd " .  

T h e  B o a r d ' s  s ta f f  i s  a dj u s t i n g a l l t h e  h i s to r i c a l  ox i da n t  da ta to t h e  
ne\� c a l i b ra t i o n b a s e .  Ox i d an t  S Ullllllilr i es for 1 9 7 5 ,  s how i n g h o u r s  a n d  
d a y s  over t h e  s t a n ct a rd s , w i l l  a ppear i n  t h e  J a n u a ry - Ma l'ch 1 9 7 6  i s s u e  
o f  " Ca l i forn i a  A i l' Qu a l i ty Da ta " .  T h e  c Ollip a r a b l e  1 9 74 a n d  1 9 7 3  s UfTil1a r i e s 
of il d j u s ted ox i da n t  d a ta w i l l  il [lped r i l l t h e  A p l' i l - , )une i s s u e .  The per­
cent frequ e n cy d i s t r i bu t i on s  a n d  o t h e r  i teilis o f  adj u s ted o x i da n t  d a ta 
w i l l  a prear "i ll " T h ree - l e il r  SUmmal"y o f  C a l i fo rn i a  A i r  Qua l i ty Data - -
1 9 7 3 - 7 5 " .  T h i s  f o r t h c om i ng pu b l i ca t i on w i l l  fo l l ow t h e  fo rma t  o f  " T en ­
Y e a r  SUlilma ry o f  Ca l i forn i a  A i l" Qua l i ti D a t a  - - 1 9 6 3 - 7 2 "  a n d,  p x c e p t  for 
ox i d a n t  ( i t i s  u n c orre c t ed i n  the ten -ye a r  r e [lo r t ) , s e rv e s  to u pd a t e  
t h a t  docume n t .  
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A I R  ANALY S I S  COMMENTS 

Meteoro l og i cal  ma p s  s howi n g  the s u rfa c e  a i rfl ow pa t te r n s  w i t h i n  an a i r  
ba s i n  a t  d i fferent t i mes o f  the day are u s e f u l  i n  pred i c t i n g a i r  q u a l i ty . 
T h ey a l s o  prov i d e v a l u o b l e a i r  pol l u t i on c l i ma t o l og i c a l  i n forma t i on when 
typed and s ummar i z ed by time o f  d ay and s e a s o n . Spec i f i c  ma ps a re hel pful  
in  a n a l yz i ng a i r  pol l u t i on e p i s od e s . An examp l e o f  e p i s o d e  ana l y s e s  wa s 
presented i n  t h e  A p r i l .  May , J u n e  1 9 7 3  i s su e  of " Ca l i fo rn i a  A i r  Q u a l i ty Data . "  
T h e  Board ' s  staff regu l a r l y  prepa res meteoro l o g i c a l  ma p s  for four t i me 
per i o d s  d a i l y  ( 4  a . m . , 1 0  a . m . , 4 p . m . , 1 0  p . m . ) for three a i r  b a s i n s . A 
desc r i pt i o n  of t h e  v a r i o u s  a i rfl ow typ e s  and a s u mmary of t h e i r o c c urrences 
d u r i n g  1 9 7 4 - 7 5  is  g i v en b e l ow .  

S o u t h  C o a s t  A i r  B a s i n  S u r fa c e  A i r f l ow P a t t e r n s  

T h e  a i rf l ow patterns i n  the S o u t h  Coa s t  A i r  Ba s i n  c a n  g e nera l l y  b e  
c harac ter i z ed by o n e  of the s i x  d i r ec t i o n a l  typ e s  i l l u s tra ted i n  F i gure 1 .  
For exampl e ,  a s  s h own i n  Tab l e 1 ,  t h e  west�r l y  type I I  wa s t h e  predom i ­
n a n t  type d u r i ng 1 97 4 - 7 5 ,  w i t h  a n  o v e ra l l 4 1  percent o c c urrenc e .  O n  t h e  
ot her han d , eas terl y type I I I  w a s  the pred om i na n t  type a t  4 a . m .  d u r i n g  
t h e  Oc tober-December quarter w i t h a 44 perc e n t  o c c u r r en c e .  

A s  i n d i c a t ed i n  Ta b l e 1 ,  a b o u t  four perc ent o f  t h e  a i rf l ow c ha r t s  d ep i c t  
w i n d s  too l i g h t  t o  have any d i r ec t i onal  pattern s ;  t h e s e  a i rf l ows are 
c haracteri z ed a s  c a l m  type V I I .  A bo u t  1 7  percent of the a i r f l ow c harts  
d o  not  fit  the d e s i g n a ted d i rec t i on a l  type s ; these a i rf l ows are 
c haracteri zed a s  m i s c e l l a n e o u s  type V I I I .  

S a n  Franc i sc� Area A i r  B a s i n  S u rface A i r  F l ow Patterns 

T h e  a i rf l ow pattern s i n  t h e  Bay Area A i r B a s i n  can genera l l y  be c ha ra c ­
teri z ed b y  o n e  o f  t he f i v e d i r ec t i on a l  types i l l u s trated i n  F i g ur e  2 .  
For exampl e ,  a s  s hown i n  Ta b l e 2 ,  t h e  w e s t er l y type I wa s t h e  predom i n a n t  
t y p e  i n  1 9 7 4 - 7 5 .  Howev er , t h e  o c c u rrenc e o f  th i s  t y p e  i n  A pr i l - J u n e  
a n d  J u l y- S ep t ember ( 7 5  and 8 9  perc e n t )  w a s  marked l y  h i gher than i n  t h e  
o t h er two �uarters . 

A s tudy of 1 0  days i n  the B ay Area on wh i c h  o x i d a n t  c o n c entra t i o n s  reac h ed 
. 2  ppm o r  more i nd i c a t e s  t h a t  s u c h  days t�nd to have m i s c el l aneous  
typ e  V I I a i r fl ow a t  1 0  a . m .  S p ec i f i c  c harts  for s u c h  days u s u a l l y  s how 
1 0  a . m .  wi nd s  o n s hore o ff t h e  bay ( genera l l y  u p s l o p e )  and n o r t h ea s t e r l y  
w i nd s  i n  t h e  Fa i rf i el d  v i c i n i ty .  A d i s c u s s i o n o f  a d ay w i t h a d v e r s e  a i r  
q u a l i ty wa s presented i n  the Apr i l - J u n e  1 9 7 5  i s s u e  o f  t h i s  p u b l i ca t i o n .  

ia_�_Jgil.9.l!..i!l_..Yil]��_ ��_�_u rfa c e  A i  rfl 01'1 P a t terns 
T h e  four d i rec t i o n a l  types i l l u s tra ted by F i g u r e  3 c ha ra c t er i z e mo s t  of 
the a i rf l ow pa tterns in the S a n  J o a � u i n  V a l l ey .  For examp l e ,  the 
northwe s t e� l y  type I wa s predom i na n t  i n  1 97 4 -7 5 .  

Exam i na t i o n  o f  t h e  tab l es c a n  u n c o v er s e a s o n a l  va r i a t i o n s  i n  a i rfl ow 
typ e s . For exampl e ,  the predom i n a n t  a i rf l ow type i s  t h e  nor thwe s t er l y 
typ e  I in s ummer , b u t  t h e  s o u t hea s t er l y  ty pe I I I  i s  domi n a n t  i n  w i nter . 
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Northwes t ,  Typ e  

So u t h ea s t ,  TYDe I I I  

C a l m ,  Type V 

F i g ure 3 

SAN JOAQU I N  VAL L E Y  A I RFLOW TYPES 

... ... 
"' , 

\ 
I \ , 

\ \ ... \ 

South , Type I I  

Nort h ,  Type I V  

M i scel l aneou s , Type V I  
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Tabl e 3 

PERCENT OCCURRENCE OF AI RFLOW TYPES BY S EASON AND T I ME OF DAY 
SAN J OAQU I N  VALLEY ( 1 97 4 - 7 5  DATA) 

� I I I  I I I  I V  V V I  
Northwe s t  South Southea st North Cal m Mi sc . 

J a n u a ry-Ma rc h 

4 a . m .  1 1 %  9% 26% 1 1 % 26% 1 8% 
1 0  a . m . 1 1  8 3 5  1 5  1 0  21 

4 p . m .  33 1 6  1 4  9 4 23 
1 0  p . m .  2 2  8 2 6  1 0  1 6  1 9  

Al l Ti mes 1 9  1 0  2 5  1 1  1 4  20 

Apri l -J u n e  

4 a . m .  57 1 0  3 4 7 2 0  
1 0  a . m .  7 0  1 2  2 3 1 1 3  

4 p . m .  89 4 0 2 0 4 
1 0  p . m .  90 2 1 3 1 3 

A l l Ti mes 77 7 3 2 1 0  

J u l y-September 

4 a . m .  7 5  6 0 0 9 1 0  
1 0  a .  m .  84 5 1 2 1 7 

4 p . m .  97 1 0 1 0 1 
1 0  p . m .  94 2 0 2 1 2 

A 1 1  T i mes 88 3 0 3 5 

Oc tober-Decembe r 

4 a . m .  1 0  3 1 4  9 47 1 7  
1 0  a . m .  1 6  7 1 9  1 1  22 25 

4 p . m .  4 1  8 8 1 2  1 2  1 8  
1 0  p . m .  1 7  6 1 1  1 1  4 0  1 6  

Al l T i mes 21  6 1 3  1 1  3 0  1 9  

Y e a r l y  

4 a . m .  40 7 1 1  6 21  1 6  
1 0  a . m .  4 7  8 1 4  8 8 1 6  

4 p . m .  66 7 6 6 4 1 2  
1 0  p . m .  57 4 9 6 1 4  9 

Al l T i mes 52 7 1 0  6 1 1  1 3  

* W i't h i n a seaso n a l  g r o u p i n g , each en try repre sents the percent occurrence o f  that 
type for the sta t ed t i me of d ay .  The per c e n t s  add to n e a r  1 00% hor i z o n ta l l y .  



A i r 

Impa c t  o f  Meteorol ogi c a l  Cond i t i on s  o n  Part i c u l a t e  Concentra t i on s  

Some a s p e c t s  o f  t h e  rel a t i o n s h i p between meteoro l o g i c a l  c o ndi t i o n s  a n d  
p a rt i c u l a t e c o n c e n t r a t i o n s  h a v e  been d i s c u s s ed i n  earl i e r i s s u e s  o f  t h i s 
p u b l i ca t i on . T h e s e  i nc l ud e :  eva l u a t i o n  of h i g h - v o l ume s ampl er d a t a  
( J u ne-Aug u s t  1 97 1 , pg . 5 ) ; wi n d  s pe e d  and h i g h p a rt i c u l a t e  l oa d i n g s  d u e  
to bl owi n g  d u s t  ( �'a r c h -May 1 9 7 1 , pg . 4 ) ; mea n 2 - d ay part i c u l a t e  l ev e l s 
for two d i fferent b u r n i n g per i od s  ( S eptember-December 1 97 1 , pg . 4 ) ; 
effec t of w i n d  tra n s i t  t i me o n  l ea d  c o n ce n trat i o n s  a t  S a c ramento ( J u l y­
S eptember 1 97 3 , pg . 2 ,  5 ) ; n a t u ra l l y  o c c urr i ng a i rborne d u s t  ( J a n u a ry ­
Ma r c h  1 97 4 ,  pg . 2 - 3 ) ; a n d  l ea d  a n d  tota l p a rt i c u l a t e  c o n c entra t i o n s  o n  
d a y s  wi t h  a d v e r s e  a n d  f a v o ra b l e meteoro l o g i � a l  c o n d i t i on s  i n  t h e  S a n  
Fra n c i s c o  B a y  a r e a  ( Apr i l - J u n e  1 97 5 ,  pg . 4 - 6 ) . 

One o f  t h e  h i g h e s t  c o rrel a t i o n s  between a part i c u l a r  meteoro l og i c a l  c o n ­
d i t i o n  a n d  a p a r t i c u l a r  po l l u t a n t  c o n c en t ra t i o n  i s  tha t between the t empe­
ra ture a l oft , s ome 5 , 000 ft above s ea l evel , and o x i d a n t  c o n c entra t i o n  
wh i c h  h a s  a l s o  been d i s c u s s ed i n  earl i er i s s u es of t h i s  publ i c a t i o n .  Two 
referenc e s  a re : mo u n ta i n  tempera t u r e s  a n d  Az u s a  o x i d a n t  1 9 57 - 1 972 
( J a n u a ry - Marc h 1 97 2 , pg . 5)  a n d  C a l i fo rn i a  o x i d a n t  o c c urren c e  v s . tempera t u r e  
a l oft a t  5 , 000 f t  ( A pr i l - J u n e  1 9 7 2 , pg . 3 - 4 ) . W o r k  to d a t e  b y  S pe n c e r  
Duc kwor t h  o f  the Board ' s  s ta ff i nd i c a te s  t h a t  ma r ked c ha n g e s  i n  the temper­
a t u re a l o ft are a l s o  c o nd u c i v e  to ma rked c ha n g e s  in parti c u l a t e  c o n c e n trat i on . 
Some exampl es are g i v en bel ow .  

Ta b l e 7  

MEAN VALUES O F  TEM P E RATURE A L O FT AND 
PARTI CU LATE CONC ENTHA T I  ON FOR S E L EC TED MONTHS 

Mean Mea n 
No.  Mo n 850-mb Temp Pa rt C o n c  C o n c  

B a s  i n S t n s  Y e a r  Temp ( O C )  C h q  ( O C )  ( ug/m3 ) Change ( u.9lJn3 ) 

Sac ramen to 6 Ma r 7 2  9 . 4  68 
Va l l ey 6 Ma r 7 3  3 . 3  - 6 . 1 3 7  -31  

II 6 Sep 7 2  1 5 . 6  69 
II 6 Sep 74 20 . 0  +4 . 4  1 0 5  +36 

S a n  Di ego 2 Ma r 7 2  1 4. 2  1 0 6 
II 2 Ma r 7 3  3 . 4  - 1 0 . 8  6 2  - 4 4  

Bay A r e a  1 0  F e b  7 2  6 . 1 6 9  
II 1 0  F e b  7 3  3 . 4  - 2 . 7  4 7  - 22 
II 1 1  S e p  7 2  1 4 . 9  60 II  1 1  Sep 74 20 . 8  + 5 . 9 85 +25 

S o u th Coa s t  1 3  Feb 7 2  9 . 7  1 29 
" 1 3  F e b  7 3  4 . 7  - 5 . 0 7 6  - 53 
" 1 6  f1a r 7 2  1 3. 3  1 38 

1 6  Na r 7 3  3 . 0  - 1 0 . 3  6 2  - 76 
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As s hown i n  T a b l e 7 ,  a mar ked d ec rea s e  i n  t h e  mo n t h l y  mea n t emper a t u r e  
a l oft ( s ome 5 , 000 ft a bo v e  s ea l ev e l ) t e n d s  t o  be a s s o c i a t ed w i th a 
d ec r ea s e  i n  t h e  m e a n  p a r t i c u l a t e  c o n c e n t ra t i o n  r a ng i ng from 2 2  to 7 6  ug/m

3 

L i kew i s e ,  a ma rked i n c r e a s e  i n  t emp e r a t u r e  t e n d s  t� be a s s o c i a ted w i t h  a n  
i n c r ea s e  i n  pa rt i c u l a t e  r a ng i n g from 2 5  t o  3 6  u g / m  , b a s e d  o n  t he s e l ected 
examp l e s . Staff wo r k  i s  c o n t i n u i ng to s e e  i f  t h e s e  apparent r e l a t i o n s h i p s  
a r e  q u a n t i ta t i v e o v er a w i d e  r a n g e  o f  tempe r a t u r e . 

Areaw i d e  o x i d a n t  p a t t ern s h a v e  b e en d rawn for v ar i o u s  t i me p er i od s  a nd 
a r e a s  of t h e  s t a t e , i ncl u d i n g t h e  S a n  J o a qu i n .  T h ree exa�p l es were s h own 
i n  t h e  1 97 3  B o a rd r e p o rt " T h e  D i s tl' i bu t i o n  of C a r bo n  �lo n ox i d e  a nd Ox i c a n t  
C o n c e n t r a t i o n s  i n  U r b a n  Ar ea s . "  O n e  exam p l e s hows t h e  A u g u s t  1 97 2  d i s tr i b u ­
t i o n o f  m a x - h o u r  o x i d a n t  i n  t h e  s o u t hern S a n  J o a qu i n .  T h e  pa ttern s hows 
a h i g h  of a b o u t  . 1 2  p pm at V i s a l i a ,  d ec r ea s i n g t o  a b o u t  . 08 ppm on t h e  
w e s t  s i d e  o f  t h e  v a l l ey .  T h e  o th e r  two p a t t e r n s s how t h e  J u l y - S e p t ember 
1 97 0- 7 2  d i s tr i b u t i o n  o f  ma x - h o u r  o x i d a n t  in  the South C o a s t  and t h e  a n nu a l  
1 9 69- 7 0  d i s t r i b u t i o n o f  days p e r  y e a r  w i t h  a m a x - h o u r  ? 1 0 ppm i n  t h e  
Bay Area . T h e s e  p a t t e r n s  a r e  h e l p f u l  i n  e s t i ma t i ng t h e  p o r t i on o f  t h e  
reg i on a l  a rea w i t h  ma x i mum e x p 0 5 u r e , a s  wel l a s  i n  e s t i ma t i n g o x i d a n t  l ev e l s 
a t  pl a c e s  b e tween sampl i n g s t a t i o n s , vlh e r e  no mea s u r emen t s  \'ier e  t a k e n .  

T o  mo re f u l l y  d o c um e n t  o x i d a n t "  o c c u r r e n c e  i n  t h e  S a n  J oa q u i n  V a l l ey a n d  
i t s  i mp a c t  o n  a gr i c u l t u r a l  c r o p s , t h e  B o a r d  h a s  r ec en t l y  e s t a b l i s h ed some 
new o x i d a n t  sampl i n g s t a t i on s . Two of t h e s e  s ta t i o n s , s hown i n  F i g u re 4 ,  
a r e  a t  Arv i n  a n d  C o n n e r , s o u t h  o f  8 a k e r s f i e l d .  T h e  A r v i n  s i te wa s c h o s en 
to pl'ov i d e  o z o n e  c o n c en t r a t i on mea s u r emen t s  i n  c l o s e  pY'o x i m i ty to a l o c a t i on 
w h e r e  s t ud i es of a i r  p o l l u t i o n  effec t s  on c o t ton g r ow t h  a nd f r u i t i ng a r e  
b e i n g  c o nd u c t ed .  

A s  s hown i n  F i g u r e  5 ,  t h e  A pr l l 1 97 6  o x i d a n t  c o n c e n t ra t i o n a t  Arv i n  wa s 
s i m i l a r to t h a t  a t  C o nn e r ,  a n d  b o t h  l ev e l s were h i g h e r  t h a n  t h a t mea s u re d  
a t  B a k e r s f i el d .  T h e  l ower c o n c e n tr a t i o n s  a t  B a k e r s f i el d ,  i n  part , a r e  d u e  
to t he d ep r e s s i n g effect o f  n i t r i c  o x i d e  em i s s i o n s  ( from s o u r c e s  s u c h  a s  
mo t o r  v eh i c l e s ) o n  o x i d a n t  l ev e l s mea s u r ed i n  t h e  i mmed i a t e  v i c i n i ty .  

A s  part o f  a program t o  mo re f u l l y  d ocument t h e  r e p r e s en ta t i v e n e s s  o f  a i r  
mo n i t o r i n g s t a t i o n s , t h e  Boa rd i s  c o nd u c t i n g a n  e x t en s i ve s u r v ey i n  t h e  
v i c i n i ty o f  F r e sn o , d ur i n g t h e  s ummer o f  1 9 7 6 .  T h e  s u r v ey i s  d e s i g n ed 
to d et e rm i ne i n  d e t a i l  t h e  expo s u r e  of t h e  F r e s n o  s ta t i on ,  wh i c h  wa s 
i n s t a l l ed to mea s u re c ommu n i ty - w i d e  p o l l u t i o n .  T h e  s u rv ey p r o c e d u r e  
i nc l u d e s  t h e  u se o f  t hr e e  a i r  mon i to r i ng v a n s  to s am pl e a t  s i x  d i fferent 
l oc a t i o n s  a n d  two a i r  mo n i t o r i ng s ta t i o n wa g o n s  to mea s u r e  c o n c en t ra t i on s  
a l o n g  p r es c r i bed r o u t e s . T h e  mea s u r ed c o n c e n tr a t i o n s  wi l l  t h e n  be u se d  
to d e t e rm i ne t h e  h o u r - by - h o u r  o x i d a n t  p a t t e r n s  a ro u nd t he F r e s n o  s t a t i o n .  
T h e s e  r e � u l t s w i l l  b e  r e p o rted i n  t h e  form o f  a n  e x po s u r e  fa c t o r  w h i c h  
i nd i c a t e s  t h e  re l a t i v e d i f ferenc e i n  o x i d a n t  l ev e l  b etween t h e  s t a t i o n  a nd 
s u rr o u nd i ng l oc a t i o n s . 
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F I G U R E  'I FIG U R E  5 

LOCAT I O N  OF M O N I T O R I N G  S I T E S  I N  T H E  

LOW E R  S A N  J O AQ U I N  VAL L E Y  

AV E R A G E  H O U RLY OZO N E  CO N C E N T RATI O N S  

A P R I L  1 9 7 6  
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HOU R ,  P S T  

A i r  R e s o u r c e s  B o a rd Adop�c i a l  Amb i rn t  A i r Qua l i ty S t a n d a r d s  for 
Ca rbon Mo nox i d e and V i s i b i l i ty for t h e  L a k e  T a h o e  Air Ba s i n  

A t  i ts Ma rc h 3 0 ,  1 97 6  meet i n g , t h e  A i r  R e s o u r c e s  B o a rd a d o pted amb i en t  
a i r  q u a l i ty s t a n d a r d s  f o r  c a rbon mono x i d e  a n d  v i s i b i l i ty r ed u c i n g  p a rt i c l e s  
f o r  t he r e c en t l y  formed L a k e  Ta hoe A i r  B a s i n . T he n ew standards  a r e : 

Carbon monox i d e  - - s i x  pa rt s per m i l l  i o n  ( p pm ) for e i g h t  h o u r s ; a n d  

V i s i b i l i ty red u c i n g  part i c l e s  - - i n  s u ff i c i en t  amo u n t  to r e d u c e  
t h e  preva i l i n g  v i s i b i l i ty t o  l e s s  t han 30 m i l es w h e n  t he rel a t i ve 
humi d i ty i s  l es s  t h a n  70 perc e n t . 

The c a rbon mo n o x i d e  s tand a rd was  a do pted bec a u s e  t he l owered o xygen 
tens i on in the body a t  h i g h  a l t i t u d e  l ea d s  to greater a bs o r pt i on of 
c a r bon mono x i de . A l s o ,  p e r s o n s  part i c i pa t i n g i n  stren u o u s  recrea t i on a l  
a c t i v i t i es a t  h i g h  a l t i tu d e  a r e  often u n a c c l i mated . T h i s s ta n dard for 
carbon mon o x i d e  w a s  rec ommended by the S t a t e  Depa rtment of H ea l t h  and i ts 
A i r  Qua l i ty Adv i s o ry C onmi ttee . For o t h er a i r  ba s i n s , t h e  e i g h t  h o u r  
carbon mono x i d e  s t a n d a rd i s  n i ne p p m .  The 35 p pm one- h o u r  ca rbon mo nox i d e  
s t a n da rd i s  a p pl i c a b l e sta t ew i d e . 

T h e  v i s i b i l i ty s t a n d a rd w a s  adopted bec a u s e  t h e  u n i qu e  s c en i c  q u a l i ty o f  
t h e  B a s i n  i s  e n h a n c e d  b y  t h e  a b i l i ty to s e e  c l ea r l y  from c r e s t  to c r e s t  
acro s s  t he l a ke , t he l on g e s t  l i ne o f  s i g ht b e i ng a b o u t  30 mi l es i n  a 
n o rt h - s o u t h  d i rec t i o n . F o r  o t her a i r  ba s i n s , t he v i s i b i l i ty s tandard i s  
1 0  m i l es . Da i l y  v i s i b i l i ty o b s e rva t i on s  a r e  b e i n g  ta k e n  i n  t h e  B a s i n  
by perso n n e l  o f  t h e  A i r  R e s o u rces B o a rd . 
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Vol.  V I I I  

C A L I FO R N I A  A I R  QUA L I TY DATA 

JA N U A R Y  F E B R UA R Y  MARCH 1 976 

AIR ANALY S I S  COMMENTS 

Summary of 1 97 5  Ai r Qual i ty Data 

No . 1 

I nt rod u c t i o n  . . . .  . . . . . . . . . . . . . . . . . . . . . 

Tabl e 1 -- Occurrences of H o u r l y  Oxi dant Concentra t i o n s  
Greater Than . 08 p p m  • .  - . . . . . . . . .  . 

2 N-IO 

4 N-12 

Tabl e 2 - - Occ u rrences of Hourl y Ox i dant Concentrati ons Equal  to o r  
Greater T h a n  . 20 p pm . . . . . . . . . . . . . . . .  9 

Tabl e 3 

Tabl e 4 

Occurrences of 8-hour Carbon Monoxi de Conc e n tra t i on s  
Gre a te r  T h a n  9 p p m  . . . • . . . . . . . . . . . .  1 1  N-13 
Occurrences o f  Hourly Ni trogen Di oxi de Conc entrati ons 
Equal to o r  Greater Than . 2 5  ppm . . . . . , 1 3  

Tabl e 5 - - S ummary of H i ghe s t  24-hour S u l fur Di oxi de 
1 5  N-14 

Tab l e  6 

Tabl e 7 

Concentrati ons . . . . . . . • .  

S umma ry of 24-hour Parti c u l a te Con centra t i on s 

Summary of Month l y  Lead Concentra t i o n s .  

JANUARY -MARCH 1 97 6  DATA SECT I O N  

1 7  N-15 
24 N-17 

Expl anati on of Tabl e s . . . • • . • • . . . . •  26 
Defi n i t i on o f  Terms , Samp l i n g Me thods a n d  Reporti ng Un i ts 2 7  
Mobi l e  U n i t Ai r Mon i tori ng Data . . , • • . • • 31 
Maxi mum H o u r l y  Average Concentra ti ons . . . . . 33 
Parti c u l ate Matte r .  Dai l y  Mean COH Val u e s . . . • . 6 1  
Oxi dan t ,  H i g h e s t  Ho urly Ave rage Concen trati ons Excee d i ng . 08 ppm 64 
Ozone by Ul tra v i o l e t  Meth o d ,  H i g h e s t  Hourly Average Conc e n trati ons 

Exceed i ng . 08 ppm . . • . . . • • • • • . • . . . • . • . . . • 65 
Ozone by Chemi l umi nes cence Method . H i  g h e s  t Hourly Average Concentrati ons  

Exceed i ng . 08 ppm . , • . . . • . . . • • . . • . . . . 6 7  
Carbon Monoxi de . H i g h e s t  8 - H o u r  Movi n g  Average Above 9 ppm 68 
N i trogen Di oxi de . H i g h e s t  H o u r l y  Ave rage a t  o r  Abo ve . 2 5 ppm 69 
Total Suspended Parti c u l ates  70 
Lead by H i g h  Vol ume Ai r Sampl i ng 8 1  
Wi nd S p e e d  and Di rec ti on 85 

P.O. Box 2 8 1 5  

CA L I F O R N I A  A I R R ESOURCES B O A R D  

T E C H N I CA L  S E R V I CES D I V I S I O N  
Sacramento, California 958 1 2  
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A I R  ANALYS I S  COMMENTS 

S umma ry of 1 97 5  A i r  Qu a l i ty Da ta 

I n trod u c t i o n  

Seven t a b l es c o n ta i n i ng s un�a ry a i r  q u a l i ty i n forma t i o n  for 1 97 5  are g i ven o n  
pa g es 4 - 2 5 .  Th e s e  tab l es show occu rrences above s e l ected reference l evel s 
or a i r  q u a l  i ty s t a n d a r d s  for o x i d a n t ,  ca rbon monox i d e ,  n i trogen d i o x i d e ,  to tal 
pa rt i c u l a te and l ea d .  F o r  s u l f� r d i ox i d e ,  the h i ghest 24- hour concentra t i o n  
mea s u red each mo n th i s  g i v e n .  

T h e  n a t i o na l  a n d  s ta t e  a i r  qu a l i ty s ta nd a rd s  a r e  s umma r i zed o n  pa ge 1 4  of the 
Vo l .  V I I ,  No . 3 ( J u l y - S eptember 1 97 5 )  i s s u e  of t h i s  publ i c a t i o n .  The s ta te 
24-hou r s ta n dard fo r s u l fu r d i ox i d e i s  u n d e r  court c h a l l enge from a Western 
Oil & Gas s u i t  fi l ed i n  February 1 97 6 .  

S i n c e  J u n e  1 , 1 9 7 5 ,  ox i d a n t  concentra t i o n  meas u rements i n  C a l i forn i a  h a v e  been 
b a s ed on c a l i bra t i o ns u s i ng the u l tra v i o l et pho tometry method . Mea s u rements 
by � h i s  method a re mo re a c c u ra te and s l i gh tl y  l ower than  thos e based o n  the 
prev i ous c a l i bra t i o n  metho d .  Some further d i s c us s i o n of th i s  to p i c  is g i ven 
i n  th e fo l l owi n g  s ec t i o n  o n  o x i da n t .  As d i s c u s s ed , mos t o x i d a n t  d a ta ta ken 
pri o r  to J u n e  1 ,  1 9 7 5  mus t be adj u s ted before i t  ca n be c ompared to d a ta ta ken 
after tha t  d a t e .  I n  th e s ummar i es pres ented h e r e ,  th e ox i da n t  d a ta for 
J a n u a ry l -May 3 1 , 1 9 7 5  h a v e  been a dj u s te d .  

Surrma r-i es of po l l u ta n t  concentra t i o n s  ( o ther tha n  ox i da n t )  for earl i er y ears 
may b e  compared d i rectly to the s umma ri es g i ven i n  th i s  i s s u e .  Some s umma r i es 
for 1 9 74 a i r  q u a l i ty d a ta are g i v e n  i n  Vol . V I ,  No . 4 ;  Vol . V I I ,  No . 1 a n d  
Vo l .  V I I ,  No . 3 .  O t h e r  s ummari es a r e  g i ven i n  the pUb l i ca t i o n s : " Ca l i fo rn i a  
A i r Qua l i ty Data - - S u p p l ement fo r Envi ronmen t a l  Impac t  As s es smen ts" ( 1 9 7 3  & 1 9 74 
i s s u es )  a n d  "Ten-Year S ummary of Ca l i fo rn i a  A i r Qua l i ty D a ta 1 963- 1 9 7 2 . " Thes e 
earl i er publ i c a ti o n s , as wel l a s  a s u b s c r i p t i o n  to th i s  pub l i ca t i o n ,  c a n  be 
obta i n ed by reques t to the Board ' s  p u b l i c  i n forma ti o n  offi c e .  

Ox i da n t  

Th e oc c u rrences o f  a d j u s ted h o u r l y  ox i da n t  c o n c e n tra t i ons g rea ter th a n  . 08 ppm 
are g i ven i n  Ta b l e 1 .  T h e  . 08 ppm l ev e l  i s  the n a t i o n a l  s ta n da rd fo r th i s  
pol l u ta n t .  Th u s , th e d a ta i n  Tab l e  1 s how the o c c u rrences of hours a n d  days 
i n  excess of the s t a n d a r d .  

T h e  o c c u rren ces of adj u s ted h o u r l y  ox i da n t  concentra ti ons o f  . 20 ppm o r  more 
are g i ven i n  Tabl e 2 .  T h e  . 20 ppm l evel  i s  the fi rs t s ta g e  o f  th e Ca l i fo rn i a  
A i r  P o l l u t i o n  Emergency P l a n , a n d  a s tage 1 e p i s o d e  i s  d ec l a red wh enever a 
. 20 ppm o x i d a n t  l ev e l  o c c urs o r  i s  pred i cted.  

As  i nd i ca ted a bo v e ,  o x i d a n t  mea s u rements i n  C a l i fo r n i a have been based o n  
ca l i bra ti ons us i n g the u l tra v i o l et pho tometry method s i n c e  J u n e  1 ,  1 9 7 5 .  
Meas u r ements made pri o r  to that da te sho u l d be adjus ted before compa ri so n s  
are made wi th rec e n t  d a ta , a n d  the Board ' s  s ta ff i s  n o w  i n  th e process o f  
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compl eti ng adj us tments ba c k  to 1 96 3 .  I n  the meantime , readers wi s h i ng to make 
thei r own adj u s tments to s i ngl e hourly concen trations  ( s uch  a s  the max-hour 
wh i c h appears in  th i s  publ i cati on )  may do  so by us i ng the fol l ow i ng fac tors : 
Sta ti ons l o ca ted i n  San Di ego County :  mu l ti pl y  by . 85 fac tor.  Stati ons l ocated 
i n  Los Angel es County :  no adj ustment neces sary .  Stati ons l o cated i n  al l other 
co unti es of the s tate :  mu l ti ply  by .8 factor.  A g u i de to the county l oc ati ons 
of th e vari ous s tati ons can be found on  pages 1 1 - 1 8  of Vo l . V I I ,  No. 2 
( Apri l -June 1 97 5 )  i s s ue  of thi s  publ i cat ion .  

Carbon Monoxi de 

The occurrences of 8- hour carbon monoxi de concentrati ons grea ter than 9 ppm 
are g i ven i n  Tab l e 3 .  The 9 ppm l evel i s  one of the national  s tandards for 
th i s  pol l utant.  Th us , th e data i n  Ta bl e 3 s how the occurrences of hours and 
day s .  by s tat ion , when concentrati ons i n  exces s of the s tandard were measured . 

A mov i ng 8-hour average i s  u s ed i n  determi n i ng the hou rs count s hown i n  Tab l e 3 .  
and a g i ven hour may contri bute to more than one 8- hr  average . For exampl e ;  
i f  th e mi dni ght  to 8 a .m .  peri od exceeds 9 ppm , the count i s  ei g h t  hours . 
I f  the 8 - hour  mov i ng average conti nues to be greater than 9 ppm , eac h  new hour 
i nvol ved i n  the average i s  added to the ori gi nal count .  Thus , the greatest  
count  of hours in  excess of the  s tandard i s  24 . as s um i ng al l th e 8-hour  mov i ng 
averages exceed 9 ppm.  

N i trogen Di oxi de 

The occurrenc es of hourly ni trogen d i ox i de concentrati ons i n  exces s of the 
Cal i forni a a i r  qual i ty s tandard ( . 25  ppm) a re g i ven i n  Tabl e 4 .  

S u l fur D i oxi de 

The h i gh es t  24- hour s u l fu r  d i ox i de concen trations  measured eac h  month , by 
s tati on . are g i ven i n  Tabl e 5 .  

Part i c ul ate Matter 

A s umma ry of to tal suspended parti cu1ate ma tter concentrati ons i s  gi ven i n  
Tab l e 6 .  The 260 . 1 50 .  and 1 00 ug/m l evel s are the nati onal primary ,  na ti onal 
s econdary ,  and Cal i forni a 24-hour  s tandards . res pec ti vely . 

The annual  geometri c means shown can be compared to th e Cal i forn i a  annual 
s tandard of 60 ug/m3 • A measure of the d i spers i on around th i s  mean ( th e  
geometri c s tandard devi at ion )  i s  g i ven i n  the r i g h t  hand col umn. 

Lead 

A s ummary of mon th ly l ead parti c u l ate concentra tions  i s  g i ven in Tab l e 7 .  The 
number of month l y  l ead concentrati ons per year exceedi ng the Cal i forn i a  ai r 
qual i ty s tandard ( 1 . 5  u g/m3 ) are s hown i n  th e far ri gh t hand  col umn . 
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TABLE 6 
SUMMARY OF PARTICULATE MATTER DATA 

1975 

TOTAL NO. OF SAMPLES A N N U A L  

MAX M I N  G E O M E T R I C  
a ,  BASIN. STATION I NO. OF ,. 260 ,. 1 50 � 100 "elm3 "g/m3 M EAN 

SAMPLES .,wm3 .,wm3 ",'mS ug/m3" 

I SAC;W'IE:';';'O VALLEY (COll ' >' , )  

Dcs i s  - 5t:-. St 59 0 0 1 3  1)4 17 9- . 2  1 . 6  
Dur'''''1iS2.TI - i":ain St 57 0 0 6 1::'4 10 50 . 3  1 . 9 
Live Oak - Fire St:l 38 0 1 17 22,) 16 76 . 1  � . 9 
Las r�oli!J.os 50 0 0 2 1 ) 5  8 "0 . 5  2 . 1  
Y.a.-:.za."1 it a  - 99 54 0 0 u 111 13 /l6 . 2  1 . 8  
r-"Vlrysville - Shell Road 59 0 2 8 162 7 50. 5  1 .9 
Nord 53 0 1 3 165 1u l.i. 5 . 6  : . 9 
Orov�lle - Bird St 56 0 0 2 12L!. E 1l4 . , 1 .. 7 
P;"e!1sa..'1t Grove ul 1 2 u 263 l/J. u7 . 9  1 . 9 Z Re1 3::".l!"f 5 5  0 2 6 172 9 ;5.4 1 . 8  I I-' Red 31u:� - A G CO� Office 57 0 0 u 14 5 9 4IJ. . 1  1 . 9 \.J1 
Red Bl'.lff - Li!1coln 58 0 2 7 :!.74 10 u9 . 1  1 . 9 
Reddi�g - H . D .  Roof 59 0 0 5 1)4 12 4 7 . 0  1 . 8  
Re�ding - Market 32 0 0 0 9'· 20 42.0 1 . 5  
Rio rl:'st ,s. - !":ain St 57 0 0 0 64 EA 64 . 0  1 . 0  
Sacr��en�o - Br�nch Cen�er 40 0 0 110 52 . 1  1 . 8  
Sacr�=e�to - 1�25 P St 59 0 0 7 1 35 19 59 . 9 1 . 5  
S.'!l.artvil:'e 58 0 1 2 177 3"- ./l 2 . 1  
Sutter C ity /l 5 0 2 17 201 8 6 3 . 2  2 . 2  
Vacaville 8 0 0 1 105 37 

West Sacramento - 15th St 74 0 2 1 5  192 1,) 66 · 5  1 . 6  
;.,rheatlcu1d 54 0 0 8 136 12 56 r . 0  1 . 8  
'w'ocdland - W i-:ain St 13 0 0 6 1 50 "8 
Y:l'ca C ity 35 0 11 170 17 6 2 . 0  1 . 9 

S�� JOAQUIN VALLEY 

Bakers f i e ld - R . D .  Flower 58 2 5  46 321 3"- 132.4 1 . 6  
Eake= s f i e l d  - C�ester St 63 7 21 51 323 41 1 3 8 . 7  1 . 5  
Coal inga 14 0 6 12 2"3 53 
Corc oran - F ire. Stn 0 1 3 153 48 
Five Points 59 8 24 27 5 l4 82 . 9  1 . 9 

• •  Calculatio�s not perfor�ed for stQ�ions with l e s s  than 30 sa�p l e s  
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TA B LE 6 
SUMMARY OF PARTIC ULATE MATTER DATA 

1')7 5 

TOTAL NO. OF SAMPLES 

BASIN. STATION NO. O F  » 260 » 1 50  � 1 00  
SAMPLES /191m3 J>alm3 "v/m3 

SA..'1 JOA��'I:! V.u.:,EY (COli ' T . )  
F=esno - Cal State 50 1 8 37 

Fresno - CedRT St 9 0 1 6 

Fres:::o - O l ive 50 0 9 29 

Goshen 55 7 25 4 3  

Ker"!"'� Re fuge 28 0 7 10 

Los Bar.os 53 0 1 12 

Ma��ra - Library 42 0 7 17 

:'1e Y.' c e :i  50 0 0 17 

Y.erced - Trailer �8 0 0 2 

Merced - 18th & S St 38 0 1 12 

Mod e s t o  - J St 59 0 6 29 

Modesto - Oakdale Rd 44 0 1 6 

New Jerusalu.m 4 0 0 0 

Pa1:"lier 55 1 1 3  37 

Pat"!';erson 55 0 .2  19 

Portervi l l e  52 3 1 3 39 

Salida 46 0 0 9 

Stoc:.cton - Hazelton St 41 4 4 16 

Taft " 5  1 3 27 

Th:!:'ee Rivers 56 0 1 5 

Tracy - Caltrans 4 0 0 0 

1'rclock 5'+ 0 1 18 

V i s a l i a  - Old Jail 56 1 29 "6 

SOUTHEAS7 DESERT 

Ban.."1.ing - AllesB-'1dro 48 0 0 8 

Boron - Fire Station 57 2 4 10 

Brawley - Fire Stn 51 10 41 49 

Calexico - Fire Stn 51 19 44 47 

China Lake 53 1 2 3 

El Centro - Broadway 59 6 22 48 

Indio - O a s i s  St 59 4 21 4 5 

• •  Calculations not perfo�ed for stations with l e s s  t�an 30 s�ples 

ANNUAL 
MAX M I N  GEOM ETRIC 0'; "alm3 MEAN "g/m3 ug/m3 " " " " 

288 17 99 . ::'  1 . 7  

2/� 3 68 -- --
2 3 3  3 5  11 1 . J  1 . 4  

" °7 3 1  n9 . 3  1 . 6  

239 15 -- --
171-1- 2 3  68 . 9  1 . 5  

249 28 9 1 . Ll. 1 . 6  

1 50 20 7 '5 . 7  1 . 6  

U6 22 -- --
162 31 82 . 0  1 . 4  

2:1 4J 97 . 6  1 . 5  

1 52 _n Co 65 .4- 1 . 6  

69 20 -- --

289 17 lO6 . ?  1 . 7  

205 18 7 3 . 7  1 . 7  

287 24 121 . 9  1 . 5  

147 27 7 3 . 0  1 . 5  

640 18 81 . 5  2 . 2  

272 23 9 5 . 8  1 . 8  

,.81 9 52 . 0  1 . 8  

9 3  36 - - --

1 57 19 80 . 7  1 . 6  

470 ·3 3  1"1 . 7  1 . 5  

148 11 5'+ . 7  1 . 8  

1 2 3"- 1 2  6 5 . 4  2 . 0  

795 56 210 . 3  1 . 5  

5 3 5  7 5  220. 4  1 . 5  

53"- 16 49 . 7  1 . 8  

1 3 58 61 1" 5 . 0  1 . 6  

659 63 1 3 5 . 2  1 . 5  

�-



T A B L E  7 

1 9 7 5  
A N  N U A L  SUMMARY O F  L E A D  DATA 

B A 5' N . STAT t O N  J A N  f t B  M A R  A P R  M AY J U N  J U L  A U (l  S E P  O C T  N OV D E C  
N U M B E R  O F  
M O N T H LY AV,G. 2: 1 . 5 0 Il g /m 

SAl; JOj,:�UI:� VALLEY 

3�E.e � s : i���-Che ste= S� 2 . 57 2 . 04 0 . 92 (; . 88 1 . 01 1 . 06 1 . 10 1 . 32 2 . 2: 2 . 16 3 .. '7 5  3 . 98 6 

'?::::-esr.J-Ced2.:' St 2 . 17 1 . 67 1 .  36 
Fres::c-Olive � . 63 l Jl. 5 l . �g 1 . 36 1 .4 3  : . 67 2 . 0 5  2 . 23 3 .. 93 2 . 2 5 

:�:d.e:'9.-1i'::Jrary 0 . 6 5  0 . 40 0 . 63 0 · 54 0 . 51 1 .  33 1 . 1 5 : . 6 5  1 . 51 2 

i1erced 0 . 3 5  
�erce�-18t� & s St 0 . 55 0 . 36 0 . 38 O .LlG 0 . 62 0 . 81 1 . 77 2 . 4 3  

:-:e:::-cI?1-:rai::'er 1 . 10 1 . 00 0 . 4 5  0 . 46 0 . 7 7  
�l'e' .... ,;er'-.ls,,_l'J...'ll 0 . 26 

SO:;'J:!iE�T DESZRT 

E1 Centr J-3d.· ....... J 1 . 01 0 . 70 0 . 50 0 . 33 0 . 37 0 . 31 0 . 33 0 .41 0 .46 0 . 6 2  1 . 56 0 . 7 5 1 

l.:r::ii r::-0 '1 3 i s  St 1 . 12 1 . 23 0 . 64 0 . 3 5  0 .48 0 . 60 0 . 54 0 . 4 5  0 . 70 0 . 82 : . 31 1 . 38 0 

Z MOL1:r ;"1::1 Call/TIES I t-' Sor..ora 1 . 40 0 . 77 0 . 63 0 . 64 0 . 7 7  0 .42 0 . 66 0 . 80 1 . 06 1 .40 1 . 54 1 . 79 2 
-..J 

LAKE CO\J1iTY 

Lakeport-L��eport Blvd 0 . 27 0 . 08 0 . 08 0. 12 0 . 12 0 . 08 0 . 1 3  0 . 17 0 . 19 0 . 16 0 . 26 0 . 35 0 

All data adjusted to a standard ( glass fiber filter) data base 



Vo l .  V I I I  

C A L I F O R N I A  A I R  Q U A L I T Y  D A T A  

A P R I L  M A Y  J U N E  1 9 7 6  

A I R  ANALYS I S  ART I CLES 

The Cal i forn i a  Su l fate Prob l em . . . . . . . . . . . . . . .  . 

Tab l e 1 -- 1 9 75 Su l fate Concentrat i on Summary , by Basi n 

Su l fate Pre d i c t i ons i n  South Coas t  Ai r Bas i n  . . .  

N o . 2 

F i g ure 
Tab l e 
Tab l e 
Tab l e  

1 --
2 --
3 - -
4 

Meas ured vs . Predi cted Concentrat i ons , J u ly  1 9 76 
Veri fi cati on of Su l fate Predi cti ons , 1 9 76 
Ver i fi cat i on of Sul fate Equat i on Pred i c t i ons  . .  
Oc cu rrence of Sul fate Concentrat i ons  of  25 �g/m3 or 
More , 1 9 72-"76 . 

Tab l e  5 Sul fate i n  G l endora Tr iang 1 e  vs . Sul fate i n  Bas i n ,  
1 9 74  . 

ARB Pet i t i ons PUC  to Rea l l ocate Natural Gas 

Su l fate Standard . . . . .  . 
Sulfate AnalyslS Method . . . . .  . 
1975 Sul fate Con centrat i on  Summary . 

Ta b l e 6 - - 1 975 Su l fate 

Announcement of New Publ i cations  . .  

" . 

Concentrat ion  Summary ,  by Stat ion  

Page 

2 N- 19 
3 N-20 
4 

7 
6 
8 

9 

1 0  

1 1  

1 2  
1 2  
1 2  

1 3  N-21 
1 6  

"Su l fate Concentra t i ons i n  the South Coast  Ai r Bas i n "  . . . 1 6  
" Th ree- Year Summa ry of  Cal i forn i a  A i r  Qual i ty Data , 1 973- 1 975 " .  1 6  
" Qual i ty As s u rance P l an for Amb i ent  Ai r Mon i to r i ng " . . . . 1 6  

Adj us ted Oxi dant Data -- 1 973- 1 9 74 . . . . . . . . . . . . . . . . . . . 1 6  

Tab l e 7 - - 1 9 73 Hourly Oxi dant Occurrences Above . 08 ppm 1 7  
Tab l e  8 - - 1 9 73  Hourly Oxi dant Occ urrences Greater Than o r  

Equa l t o  . 20 ppm . . . . . . . . . . . . . . . . 1 8  
Tab l e  9 1 974 Hourly Oxi dant  Occ urrences Above . 08 ppm 23  
Ta b l e 1 0  - - 1 974 Hourly Oxi dant Occurrences Greater Than  o r  

Equal to . 20 ppm . . . . . . . . . . . . . . . . 2 7  

DATA SECTION 

Expl anat i o n  o f  Tab l es . . . . . . . . . . . . . . . . .  . 
Defi n i t i o n of  Terms , Sampl i n g  Methods  and Reporti ng Un i ts 
Max imum Hour ly  Average Concentrat ion  . . . . . . . . . .  . 
Part i c u l ate Ma tte r ,  Da i l y Mean  COH Val ues . . . . . . .  . 
Oxi dan t ,  H i gh e s t  Hour ly  Average Concentrat i on Exceed ing  . 08 ppm 
Ozon e ,  H i gh e s t  Ho urly Average Co ncentra t i o n  Exceedi ng . 08 ppm 
Ca rbon r'1ono x i de ,  H i ghest  8-Ho ur Mov i ng Average Above 9 ppm . 
N i trogen D i ox i d e ,  H i ghest  Ho urly Average at or Above . 25 ppm 
Tota l Sus pended Part i cu l ates . .  
Lead  by H i gh Vol ume Ai r Sampl i ng 
W ind  Speed and D i recti on . . . .  

T E C H N I C A L  S E R V I C E S  D I V I S I O N  

A I R  A N A L Y S I S  B R A N C H  

P. O .  B O ll  2 8 1 5  S ac r a m e n t o ,  C a l i f o r n i a  9 5 8 1 2  

N-1 8 

29 
30 
34 
64 
6 7  
6 9  
7 2  
7 3  
74  
86 
90 



The Cal i forn i a  Su l fate Probl em 

The  A i r  Resou rces Board (ARB ) i s  concerned wi th  s u l fate pol l u t i on i n  Ca l i fo rn i a , 
part i c u l arl y i n  the South Coast Ai r Ba s i n .  The Board ' s  concern h a s  b een 
evi dent in the various  hear i ngs hel d to d i s c u s s  s u l fate impact and the Board ' s  
act i on s  i n  setti ng a s u l fa te standard , es tab l i s h i ng emergency epi sode cr i teri a 
fO I' s u l fate i n  comb i nation  w i t h  oxi dant , an d i n  pet i ti on i ng the  Cal i forn i a  PUC 
for real l ocat i on of natura l ga s .  

Th i s  arti c l e presen ts an overvi ew of the Cal i forn i a  s u l fate prob l em .  Other 
rel ated art i c l es fo l l ow and are l i sted in  the  i ndex on page one . A s tati on-by­
stat i on summary of 1 975 s u l fate concentrat ions  i s  i ncl u ded as  part of t h e  l a st 
arti cl e in  t h i s. series  on s u l fate . A major ARB report on s u l fate i s  i dent i f i ed 
i n  the  sect i o n  "Announcement of New Pub l i ca t i on s. " 

A summary of 1 9 75  s u l fate concentrati ons for seven a i r  bas i n s  i s  g i ven i n  Tabl e 1 .  
As s hown , the  h i ghest  concentra t i ons  occur i n  t he  South Coast  A i r  Bas i n .  I n  
th i s  bas i n  the  h i gh es t dai l y ,  qu arter ly  mean and  annual  mean concentrat i ons  for 
1 97 5  were 60 , 1 5 , and 1 1  u g/m3 , respect i vel y .  By compa r i s on ,  the h i ghest  
concentrat ions  i n  the  Bay Area A i r Ba s i n were - 1 3 ,  fou r ,  and  two ug/m3 . The  
h i ghest quarterl y average occurred in  the  th i rd quarter i n  most  a ir  bas i n s . 

Da i l y  concentrat i ons  i n  exces s of the  s tate standard were reported s i x  percent 
of the  t i me in the South Coast  and two percent of the t i me i n  the San D i ego and 
Sou th Central  Coast  Ai r Ba s i n s .  Wi th the exc ept i ons  o f  those parts o f  t he 
San D i ego and  South Central Coast  Ai r Bas i ns adjacent ' to the  South Coa s t ,  no  
other  Cal i forn i a  Ai r Ba s i ns s how any su l fate concentrati ons in  exc ess  of  the  
standard ( 2 5 ug/m3 ) .  

T he  stat i on i n  the  Sou th Centra l Coas t  Ai r Bas i n  that s hows s u l fate concentra t i on s  
i n  excess  o f  the  standard i s  Thousand Oaks . Th i s  stat i on i s  l ocated i n  the  
southeas tern part  of Ventura County ,  about  two mi l es from the  Los  Ange l es  County -
Ventura Cou nty border ,  w h i ch i s  part of the  bas i n  boundary . 

The  s tat i on i n  t he  San Di ego Ai r Ba s i n  that shows su l fate concentrat ions  i n  
excess  o f  s tanda rd i s  V i s ta .  T h i s stat i on i s  l ocated i n  t he  northwestern part of 
San  D i ego County about 20 mi l es from the Orange County - San Di ego County border , 
wh i ch i s  part of the bas i n  boundary . 

A prel i mi nary study of su l fate occurrence at Thousand Oaks i nd i cates that a h i gh 
s u l fate l evel at th i s  stati on i s  general l y  assoc i ated w i th  a h i gh concentrat i on 
i n  the  South Coa st .  D ur i ng  1 9 72-75  there were 5 5  days a t  Thousand Oaks  wi t h  a 
s u l fate l evel  i n  exces s of the s tanda rd . The mean of the 55 max i mum da i l y s u l fate 
concentrat i on s  at s tat i ons i n  the  South Coast on the day pri o r ,  the  s ame day , and 
t�e day after (a 25  u g/m3 or more day at Thousand Oa k s )  is  33 , 37 , and  3 5  u g/m3 
res pect i ve l y .  

A s im i l a r prel im i nary study for V i sta i nd i cates th ere were 53 days dur i ng  1 9 72-75  
at  V i sta wi th s u l fate l evel s an  exce�s  of s tandard . The mean of the  53  max i mum 
da i l y s u l fate concentra t i ons at stati ons  i n  the  South Coast  on the  day pri or ,  t he  
same day , and  the  day after ( a  25 ug/m3 or more day at Vi sta )  i s  32 , 34 , and  
29 u g/m3 respect i vel y .  

Based on th e above and  s imi l ar k i nds  o f  fi nd i ng s , i t  i s  conc l uded that s u l fate 
epi sode� i n  C� l i forn i a  ten� to be a reaw i de events that occur on ly  i n  the Sou th 
Coas t Al r Bas l n  and c l ose-l n parts of two con t i g uous bas i n s .  
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Tabl e  1 

1975 SULFATE CONCENTRAT I ON SUMMARY , BY A I R  BAS I N  

?ft-�r Samp l es Exceeding Standard of 2 5  �g/m3 

Average (\1g/m3) Tota l Saf'1�l es Highest 24-Hr (\lQ/m3) Number* Percent of Total 
Air Basins  & gtr gtr gtr gtr Yr Qtr gtr gtr gtr Yr gtr Qtr Qtr gtr Yr gtr Qtr gtr Qtr Yr gtr Qtr Qtr Qtr Yr 
No. of  Stns . 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 A 

S .  F .  Bay Area 19 2 . 1  2 . 0  3 . 5  2 . 2  2 . 5  169 161 183 142 655  13 . 3  7 . 9  9 . 7  7 . 8  1 3 . 3  0 0 0 0 0 0 0 0 0 0 

Z South Central 4 . 6  10 . 1  10 . 9  6 . 7  8 . 2  84 88 104 I 98 374 35 . 1  32 . 0  28 . 9  22 . 6  35 . 1  0 2 . 4  2 . 3  1 . 9  0 1 . 6  
N 0 

South Coast 30 6 . 5  1 1 . 5  15 . 1  9 . 7  10 . 7  701 756 661 653  2771 5 9 . 7 4 1 . 0 44 . 9  49 . 0  59 . 7  31  51  59 26  167  4 . 4  6 . 7  8 . 9  4 . 0  6 . 0  

San D i ego 5 . 4  9 . 2 10 . 2  8 . 5 8 . 4  9 1  98 95  94 378 2 6 . 0  41 . 2  24 . 3  35 . 1 4 1 . 2  4 0 4 9 1 . 1 4 . 1 0 4 . 3  2 . 4  

Sac ramento 4 . 5 2 . 5 3 . 9  2 . 6  3 . 4  27 1 1 . 1  3 . 9  5 . 8  5 . 8  1 1 . 1  0 0 0 0 0 0 G 0 0 0 

San Joaqui  n 3 . 9  2 . 6  5 . 5  4 . 8  4 . 2  6 8 8 29 6 . 9  4 . 5  7 . 3  8 . 2  8 . 2  0 0 0 0 0 0 0 0 0 0 

S . E .  Desert 1 . 8  4 . 4  5 . 6  3 . 5 3 . 9  4 2  4 5  43 42 172 10 . 1  10 . 9  10 . 8  9 . 7  10 . 9  0 0 0 0 0 0 0 0 0 0 

• Total Number of samples  taken at al l stat i ons  ( number does not represent basi n  days ) .  



Tabl e  6 ( Con t ' d )  

1975 SULFATE CONCENTRATION SUMMARY , �Y  BAS I N  AND MONITORING STATION 

24-Hr Samples  Exceeding  Standard of 25 �g/m3 

Average (�9/m3) Total SamQles Highest 24-Hr (ug/m3) Number Percent of Tota 1 
Ai r Bas i ns & Qtr Qtr Qtr Qtr Yr Qtr Qtr Qtr Qtr Yr Qtr Qtr Qtr Qtr Yr  Qtr Qtr Qtr Qtr Yr  gtr Qtr Qtr Qtr Yr 
.-2tat i on s  1 2 3 4 1 ? 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

San Diego 
San D i ego ( NASN )  5 . 9  10 . 7  9 . 7  6 . 3  8 . 0  8 7 5 6 26 10 . 0  2 1 . 1  1 3 . 0  7 . 7 2 1 . 1 0 0 0 0 0 0 0 0 0 0 
V i s ta ( CHES S )  5 . 4  9 . 1  10 . 2  8 . 7  8 . 4  83 91 90 88 352 2 6 . 0  41 . 2  24 . 3  35 . 1  41 . 2  1 4 0 4 9 1 . 2  4 . 4  0 4 . 5  2 . 6  

Z Sacramento Val l e, 
I Sacramento ( NASr<j 4 . 5  2 . 5  3 . 9  2 . 6  3 . 4  6 27  11 . 1  3 . 9  5 . 8  5 . 8  11 . 1  0 0 0 0 0 0 0 0 0 0 

N � San  JOatU i n  Va l l e� 
Fresno NASN) 3 . 9  2 . 6  5 . 5  4 . 8  4 . 2  6 8 8 29 6 . 9  4 . 5 7 . 3  8 . 2  8 . 2  0 0 0 0 0 0 0 0 0 0 

Southea s t  Desert 
Lancaster 2 . 1 4 . 1  4 . 4  3 . 3  3 . 5  15  15  15 15 60 4 . 8  10 . 9  6 . 5  7 . 2  10 . 9  0 0 0 0 0 0 0 0 0 0 
Vi ctorvi 1 1  e 1 . 6  4 . 7  6 . 9  4 . 4  4 . 4  15  15  15 13  58 10 . 1  9 . 6  10 . 8  7 . 7  10 . 8  0 0 0 0 0 0 0 0 0 0 
Ba rs tow 1 . 7  4 . 3  5 . 6  3 . 0  3 . 7  12  15  1 3  1 4  5 4  5 . 4  9 . 2  8 . 5  9 . 7  9 . 7 0 0 0 0 0 0 0 0 0 0 



C A L I F O R N I A  A I R  Q U A L I T Y  D A T A  

J U L Y  A U G U S T  S E P T E M B E R  1 9 7 6  
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A I R  ANALYS I S  COMMENTS* 

C a l i fo rn i a  Ai r Bas i n  Bounda ry Changes 

F i g ure - - Ca l i forn i a  Ai r Ba s i ns ( J u ly  1 ,  1 97 7 ) . 

Moun ta i n  Coun t i es - L a ke Ta hoe Ai r Ba s i ns 

South  Coa s t  - South Centra l Coa s t  A i r  Ba s i n s 

San Di ego - Southea s t  Dese rt A i r Ba s i ns 

. . . . . . . . . .  

Th e Area l  R�res entat i veness of Ai r �1on i tor i ng Sta t i ons 

Announcement of Report Publ i ca t i on . . . . . . . . . . . . . . . 
Summa ry of Ai r Qua l i ty Data for 1 9 75 a nd 1 9 76 

Tabl e 1 - - Maxi mum Pol l utant  Concentra t i ons , by A i r Ba s i n ,  
1 9 75- 1 9 76 

Tabl e 2 - - Number of  Ba s i n- Days on wh i c h  the Ai r Qua l i ty Stan�ards 
and Stage 1 Epi sode Cr i te r i a  Level s Were Exceeded in 1 9 75- 1 976  

Pa ge  
3 N-24 

2 N-23 
3 N-24 
3 N-24 
3 N-24 

3 N-24 

3 N-24 
4 N-25 

5 N-2 6  

6 N-2 7  

Tabl e 3 - - Tota l  Sus pended Part i cu l ate  and  L e ad  Summa ry , 1 9 75 - 1 9 76  7 N-2 8  

A ir  Resou rces Board E stab l i s hes  New Sul fur D i ox i de Sta nda rd 8 N-29 
The SLJ2F�ended Part i c u l a te t�ea s urement  Probl em 8 N-2 9  

DATA SECT ION  

Expl a n a t i o n  of Tabl es . . . . . . . . . . . . . 
Defi n i t i on of Terms , Sampl i ng Methods and Repo rti ng Un i ts 
Max imum Hour ly  AVerage  Concentra t i on . . . . . .  . 
Parti cu l a te Matte r ,  Da i l y Mean COH Va l ues 
Oxi dant ,  H i g h es t  Hour ly  Average  Concentra t i on Exceed i ng . 08 ppm 
Ozon e ,  H i gh es t  Hourly Avera g e  Concentrat i on Exceed i ng . 08 ppm 
Ca rbon Monox i d e , H i gh es t  8-Hour  Mov i ng Avera g e  Above 9 ppm 
N i trogen D i ox i d e ,  H i g hest  Hour ly  Average  a t  or  Above . 25 ppm 
To ta l Sus pended Parti cu l a tes 
Lead 
Wi nd Speed a nd D i rec t ion  

1 0  
1 1  
1 5  
46  
49 
5 1  
55  
56 
57 
66 
72 

* P l e a s e  note thilt  these  comments a re not confi ned to the data report i nq per i od . 

A I R  RESOURCES BOARD - - TECH N I CAL SERVI CES D I V I S I ON 

A i r  Ana l ys i s  Branch  and EDP tla nagement Sec t i o n  

P .  O .  Box 28 1 5 Sac ramento , C a l i fo r n i a  9 581 2 
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Cal i forn i a  A i r  Bas i n  Boundary Changes 

The l as t  ai r bas i n  map to appear i n  thi s publ i cat ion  was presented i n  the 
Apri l -June  1 975  i ss ue  ( Vo l . V I I , No . 2 ) . S i nce  that time there have been 
three Board actions  wh i ch c hanged ba s i n  boundari es . Th e bo undari es as o f  
J u l y  1 ,  1 977  ilre descri bed bel ow a n d  s hown i n  Fi gure 1 .  The  a i r mon i to ri ng 
data i n  th i s  i s sue  are al l arranged accord i ng to the  new bas i n  boundari es . 

. . Mounta i n  Counti es - Lake  Tah oe  Ai r Bas i ns 

At i ts Decemb er 1 5 , 1 9 75  meeti ng , the Ai r Resourc es Board ( ARB ) voted to 
remo ve the Tahoe  area from the Mounta i n  Counti es A i r  Bas i n  and to create a 
new Lake Tahoe  Ai r Bas i n .  A report on  th i s  acti on i s  g i ven i n  the December 
1 9 75-Janua ry 1 976 i s sue  of  the  Board ' s  publ i cat ion  " Ca l i forn i a  A i r  Resources 
Board Bu l l eti n . " Copi es of th e "Bu l l eti n "  are avai l ab l e from the Board ' s  
Pub l i c  I nforma tion  Offi c e  . 

• . South Coas t - South Centra l  Coast  Ai r Bas i ns 

At i ts June  2 5 ,  1 976 meet i ng the ARB voted to rel o cate Ventura County and a 
porti o n  of  Santa Barbara County from the South Coas t to the South C entra l 
Coas t A i r Bas i n .  A report on  th i s  acti o n  i s  g i ven i n  the  Ju ly  1 976 i s s u e  
of  t h e  Board ' s  "Bu l l eti n . " 

I n  announci ng the  adoption  of th e res ol uti o n ,  ARB Chai rman Tom Qu i nn s a i d  
the  Bo ard s ti l l  bel i eves that Ventura County and a port i o n  o f  Santa Barba ra 
County do share a con@on a i r mas s to s ome extent wi th the  South Coa s t  A i r 
Bas i n  and  that i t  i s  v i tal that  they cons i der the  effect o n  a i r  q ua l i ty i n  
adj o i n i ng a i r bas i ns when establ i s h i ng regu l ati ons to control emm i s s i ons  . 

• . San D i ego - Southeast Desert Ai r Bas i n s 

At i ts May 2 5 ,  1 977  meet i ng the ARB voted to pl ace a l l of  San  Di ego County i n  
the San  Di ego A i r  Ba s i n .  A report o n  th i s  acti on  i s  g i ven i n  the June 1 97 7  
i ss ue of  t he  Board ' s  "Bu l l eti n . " 

The Board found that  meteoro l og i cal  and  topograph i c  fac tors wh i ch ori g i nal l y  
just i fi ed pl ac i ng a po rti on  of  Sa n Di ego County i n  the South eas t  Des ert Ai r 
Bas i n  were outwei gh ed by th e adm i n i s trati ve and cost  advantage  o f  chang i ng the  
a ir  bas i n  bo undari es , s o  that  a l l of  San Di ego County i s  in  the San Di ego Ai r 
Bas i n .  

The Areal Repres entati veness of  Ai r Mon i tor ing Stat ions 

I n  1 976  the ARB ' s  Techn i cal  S ervi c es D i v i s i on  began a fi el d survey of  i ts 
a i r mo n i tor i ng s ta ti o ns at  Fres no and Bakersfi el d to determ i ne th e areal 
representa ti venes s of th ese  s tati ons . A report on  th e fi rs t  phase  o f  th i s  
s tudy by Spencer Duc kworth , Don Crowe , George Shah i n i a n ,  and  Freeman Sm i th 
of  the  D i v i s i o n  s taff has  been publ i sh ed .  Th e repo rt enti tl ed "Th e Areal 
Repres entati veness of  Ai r Mon i tori ng S tati ons -- Fres no Study Phase  I 
( Oxi dant) " i s  ava i l ab l e from the ARB ' s  Publ i c  I n forma ti o n  Offi ce .  
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S ummary of A i r Qual i ty Data fo r 1 97 5- 1 976 

The max i mum pol l u tant concentrati ons  measured in  1 975- 1 976 are g i ven , by a i r  
ba s i n ,  i n  Ta b l e 1 .  The number of  " b a s i n-days"  o n  wh i ch an a i r  qua l i ty s tandard 
( or ep i sode  cr i tera l evel ) was exceeded i n  eac h a i r  ba s i n  is g i ven i n  Tabl e 2 .  
A bas i n- day i n  th i s  s ummary i s  a day o n  w h i c h  the  standard o r  cri teri a l evel 
was exc eeded at  one  or more s tati ons in the bas i n .  Th e annual geometr i c  
mean (AGM ) to tal su spended parti cu l ate concentrat i-ons for 1 975- 1 976 al ong 
w i t h  th e mo nth l y  o ccu rrence of l ead concen trati ons  in excess  o f  the s tandard 
are g i ven i n  Tabl e 3 fo r a key s tat ion  i n  each ba s i n .  

The s tandard u s ed for comp i l i ng  occurrences i n  these  tabl es i s  th e mo s t  
restri c t i v e  of t h e  appl i cabl e s tate or  nati onal  s tandards . F o r  examp l e ,  the 
hourly s tate s tandard i s  u s ed for n i trogen d i ox i de i n  p l ace  of the annual  
nat ional  s tandard ; th e state monthl y  s tandard for l ead and  the  s tate 24- hour 
s tandard fo r s u l fate are u sed s i nc e  no appl i cab l e nati onal  s tandards have 
been estab l i sh ed .  

The  fo l l owi ng d i scuss i o n  i s  focu s ed o n  the  occu rrence o f  day s  when S tag e 1 
ep i sode cri teri a l evel s were exceeded . The occurrence of these  k i nds of 
days is  an  i ndi cator  of rel ati ve ly  advers e a i r  qual i ty . Ep i sode l evel s ( s tate ) 
have not b een  estab l i s hed , as yet , for pol l u tants l i ke parti cul ate , 
n i trogen d i ox i d e ,  and l ead . H enc e ,  for these po l l utants th e d i s c u s s i on  
i s  foc u s ed on  the  occurrences in  excess  of the  s tandard . 

Oxi dant 

One or  more hou rs of ox i dant concentra t i on i n  excess of th e S tage 1 ep i sode 
cri teri a l evel  were recorded i n  1 976 i n  each of s even a i r  ba s i n s .  The 
greates t number of bas i n-days (w i th oxi dant concen trati on  i n  excess  of the  
epi sode  cri teri a l evel at  one or more  stati ons  in  the ba s i n ) o ccurred i n  
the South  Coas t  Ai r Bas i n .  I n  th i s  bas i n  the oxi dant ep i sode cri teri a 
l evel  was exc eeded o n  1 02 days . I n  the Southea s t  Des ert , San D i ego , and 
South C entral  Coas t Ai r Bas i ns the oxi dant ep i sode  cri teri a l evel  was 
exceeded on 20 , 9 ,  and 6 days res pec t i ve ly . One ep i s ode occu rred i n  
each  o f  three bas i ns ,  vi z .  the San Franc i s co Bay Area , the  North Centra l 
Coa s t  and the  San Joaqu i n  Val l ey Ai r Bas i ns . 

. . Carbon Monoxi de 

There were 1 5  bas i n-days i n  1 976 i n  the  South Co ast  Ai r Ba s i n  wi th th e 
1 2- hour  carbon  monox i de concentrat ion  exceedi ng the  Stage 1 ep i sode 
cri teri a l evel . No o ther occurrences were reported . 

. . N i trogen  D i ox i de  

Th ere are no epi sode cr i ter i a l evel � for n i trogen d i ox i d e  i n  the  S tate Pl an . 

The  one- h o u r  a i r  qua l i ty s tandard was exceeded on  1 0 1 days i n  th e South  
Coa s t ,  1 6  days in  the San Di ego , 1 1  days i n  the  San  Franc i sco Bay Area , 
and 2 daYi i n  the Southeast Des ert Ai r Bas i ns . 
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Z I N 0'1 

Table 1 -- MAXIMUM POLLUTANT CONCENTRATIONS , BY AIR BAS IN, FOR 1975 AND 1976 

Pollutant 

'CUni ts ) 

Interval 
Air Basin 

North Coast 

San Francisco Bay Area 

North Central Coast 

South Central Coast * *  

South Coast 

San Diego 

Northeast Plateau 

Sacramento Valley 

San Joaquin Valley 

Great Basin Valleys 

Southeast Desert 

Mountain Counties 

Lake Couhty 

Lake Tahoe 

Air Quality Standard 

Oxidant 
(ppm) 

1 Hour 
7 5  7 6  

. 23 . 21 

. 11 . 21 

. 2 5 . 2 3 

. 39 . 38 

. 28 . 29 

. 1 9 . i 6 

. 19 . 2 2 

. 27 . 28 

. 11 

. 09 . 1 0 

. 08 

Carbon 
Monoxide 

(ppm) 

1 Hour 
7 5  7 6  

1 5  

Nitrogen Dioxide 
(ppm) 

1 Hour Annual 
7 5  76 7'57G 

1 Hour ---
7 5  7 6  

Sulfur Dioxide 
(ppm) 

2 4  Hour Annual 
7 5  7 6  7 5  7 6  

T. S . P .  Sulfate 
( ug/m3 ) ( ug/m3 ) 

Lead 
(ug/m3 ) 

24 Hour 24 Hour 30 Day 
7 5  7 6  7 5  7 6  7 5  7 6  

4 4 5  3 7 3  8 . 42 

31 29 . 28 . 3 0 . 04 . 04 . 2 3 . 11 . 06 . 05 . 01 . 01 2 01 246 13 19 5 . 9 5  5 . 7 9 

1 5' 11 . 1 3 . 1 2  . 0 2 . 02 161 2 2 1  10 1 . 1 3 1 . 10 

22 22 . 21 . 1 9  . 03 . 04 . 04 . 10 . 0 2 . 02 T T 2 5 8  269 3 5  2 5  3 . 28 4 . 43 

41 43 �67 . 5 3 . 08 . 08 . 2 7 . 2 5 . 06 . 10 . 02 . 02 467 649 60 44 9 . 3 9 1 0 . 04 

19 19 . 4 6 . 3 3 . 04 . 06 . 07 . 09 . 0 2 . 02 . 01 . 01 4 3 0  2 2 3  41 23 3 . 56 4 . 10 

2 5 9  360 8 . 62 1 . 07 

20 2 3  . 20 . 2 3 , . 02 . 0 3 . 04 . 0 2 T* 2 6 3  2 7 7  11 9 1 . 62 3 . 40 

3 2  33 , . 1 9  . 2 3 . 0 3 . 04 . 06 . 05 . 02 . 02 . 01 . 01* 640 480 8 3 8  3 . 98 7 . 47 

17 14 . 30 . 3 0 . 03 . 02 . 04 . 09 . 0 3 . 02 . 01 . 01 * 1 3 58 1 3 63 11 3 2  1 . 56 1 . 02 

344 1 2 0  7 1 . 7 9 1 .  78 

60 198 5 . 3 5 . 50 

11 10 . 1 7 . 09 . 02 . 01 . 01 T T T T T 142 1 5 5  7 . 91 

3 5  . 2 5 . 05 . 50 . 0 3  100 2 5  1 . 50 

* May not be representative . * *  Includes Santa Barbara and Ventura Counti e s . 
Indicates no data available .  T Indicates trac e ,  i . e . , < . 01 when rounded . 
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Tab l e  2 -- NUMBER OF BAS IN-DAYS ON WHICH AIR QUALITY STANDARDS ,  
STAGE 1 EPISODES AND OTHER LEVELS WERE EXCEEDED DURING 1975 AND 1976 

Carbon Nitrogen 
Oxidant Monoxide D ioxide Sul fur Dioxide Sulfate 

One-Hour One-Hour 1 2-Hour One-Hour 24-Hour 2 4-Hour 24-Hour 2 4-Hour 
S tandard E)2isode E)2isode S tandaro. Other Episode S tandard Episode* 

7 5  7 6  7 5  76 7 5  7 6  7 5  7 6  7 5  7 6  7 5  7 6  7 5 7 6  7 5  7 6  

North Coa s t  0 0 0 

San Franc isco Bay Area 68 64 5 1 0 0 2 11 6 2 0 0 0 0 0 0 

NorL� Central Coast 1 6  3 3  0 1 0 0 0 0 0 0 

South Central Coas t  * *  1 5 6  168 5 6 0 0 0 0 0 0 0 0 6 1 1 0 

Z I South Coas t  241 248 119 10 2 1 9  1 5  81 101 68 53 0 0 3 7  3 5  2 7  2 5  
N -...J 

San Diego 9 5  1 4 6  2 9 0 0 1 0  1 6  0 0 0 0 9 0 0 0 

Northeast Plateau 0 0 

S acramento Valley 68 5 2  0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin Valley 1 3 1  1 6 3  0 1 0 0 0 0 0 0 0 0 0 3 0 0 

Great Bas in Valley 

Southeas t  Desert 1 6 2  174 1 5  20 0 0 4 2 0 0 0 0 0 1 0 0 

Mountain Counties 6 0 0 0 

0 0 Lake County 

Lake Tahoe 5 3 0 0 0 0 0 0 0 0 0 0 0 0 

Concentration criteria . 08 ppm . 20 ppm 20 ppm . 2 5 ppm . 04 ppm . 20 ppm 25 ug!m3 2 5  ug!m3 

* coincident with a .20 ppm hourly oxidant concentratio n .  
* * Includes Santa Barbara and Ventura Counties . 

Indicates no data available 
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Tabl e 3 

TOTAL SUSPENDED PART I CULATE AND LEAD 
CQ[�CENTRAT I ON SUr�MARY FOR SELECTED STAT I ON S* 

1 975  - 1 976 DATA 

Ai r Bas i n  Parti c ul ate AGM ( ug/m 3 ) #  

Stati on 75 76 

N umber of months w i th 
Lead i n  exces s of s td . #  

ilorth Coas t  Ft . Bragg 

San Franc i s co  Say Area L i vermore 

96 1 1 0  

80 87 

54 54 North Cen tra l Coas t  Hol l i s ter 

South Cen tra l Coas t+ 

South Coa st  

San D i ego 

Northeas t  P l ateau 

Sacramento Va 1 J ey 

San Joaq u i n  Val l ey 

Great Bas i n  Val l eys 

Southeas t  Desert 

Mounta i n  Counti es 

Lake County 

Lake Ta hoe 

Santa Pau l a 89 74 

Ri vers i de 1 49 1 31 

E 1  Cajon 85 78 

Su sanvi l l e 6 7  74 

L i ve Oak 

V i s a l i a  

Cal ex i co 

L i nco l n  

7 6  1 06 

1 42 1 46 

220  241 

57  64 

Ke l s eyvi l l e  2 7  30 

S.  Lk . Tahoe 51 59 

Station 

Ft .  Bragg 

San Jose 

Sal i na s  

Santa Barbara 

Ri vers i de 

E 1  Cajon 

Yreka 

Sacramento 

Ba kersfi e l d  

E 1  Centro 

Sonora 

La keport 

S .  Lake Tahoe 

75  76  

o 

4 

o 

4 

5 

o 

5 

1 1  1 2  

5 7 

o 0 

3 

6 

2 

o 

5 

o 

o 

o 

* The s tation  i n  each  a i r  bas i n  i s  the one w i th the mos t  adverse 1 97 5  va l ues 
that a l s o  reported data for 1 97 6 .  

# Th e annual  s tandard for part i c u l ate i s  6 0  ug/m3 annual g eometri c  mean ( AGM) 
The s tandard for l ead is 1 . 5 ug/m3 30- day average .  

+ I nc l udes S�nta Barbara and  Ventura Counti es . 

I n d i c ates no data ava i l ab l e  

BB-FG7 . 1 2 . 7 7 
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• . Su l fur Di oxi de  

Th ere were no  reported occurrences of s u l fur d i oxi de above t he  Stage 1 epi sode 
cri teri a l evel . 

At the time the data i n  Tabl e 2 were compi l ed ,  the Board was recons i deri ng 
th e 24- hour s u l fur d i ox i de  s t�ndard . H ence the occurrences i n  Tab l e 2 are 
shown rel ati ve  to a . 04 ppm 24- hour concentrati on l evel  ra ther than a s tan­
dard . Comments about the s tandard establ i s hed at  the  June  1 977  Board 
Meet i ng are gi ven be l ow .  

· . Su l fate 

There were 25  days in 1 976 i n  the South Coa s t  Ai r Bas i n  wi th s u l fa te-oxi dant 
concentrati ons in  excess  of the epi sode cri teri a l evel . No o th er occurrences 
were reported . 

· . Total Sus pended Parti cu l ate 

There are no ep i sode cri teri a l evel s for parti c u l a te i n  the S tate P l a n .  

Th e 1 976 annual  geometri c mean (AGM) concentrati ons of total  s uspended 
parti c u l ate at key s tations  wi th advers e expo s u re were i n  exces s of th e 
standard ( 60 ug/m3 ) i n  al l a i r bas i ns where meas urements were taken except 
th e North C entral Coas t ,  South Central Coas t ,  Lake County ,  and Lake Tahoe 
Ai r Bas i ns . There was l i ttl e change from" 1 97 5  to 1 976 i n  the AGM concen­
tra ti ons at  th ese  s tati ons . 

· . Lead 

There are no epi s ode cri teri a l evel s for l ead in the State P l a n .  

T he  a i r  qual i ty s tandard for l ead was exceeded o n  o n e  or more occa s i ons i n  
1 97 5  at  key s tati ons wi th advers e expos ure i n  a l l a i r  bas i ns wh ere measure­
ments were ta ken except th e North Central Coas t ,  the  North eas t P l ateau and 
Lake County A i r  Bas i ns .  On the  average and on a s tatewi de bas i s  these  key 
s tati ons s howed l i ttl e change i n  the occurrence of l ead concentrati o ns i n  
excesS of th e s tandard from 1 975  to 1 97 6 .  

Ai r Resources Board Estab l i s hes New S02 Standard 

On June  29 , 1 977  the ARB adopted Reso l uti on 77-41  establ i s h i ng the new 
Ca l i forni a A i r  Qua l i ty Standard for S u l fur D i ox i de ( 24-hour ) . Th e new 
s tandard for the protect ion  of th e publ i c  h eal th i s :  

0 . 0 5  ppm ( conductimetri c meth o d ,  or equ i va l ent) , i n  th e pres ence of 
oxi dant ( ozone)  in  excess  of the  � tate s tandard , or in  th e pres ence 
of s us pended parti c u l a te matter in exc es s of th e s tate 24-hour 
s u s p ended parti cu l ate matter s tandard . 

The  Parti G u l ate Measurement Probl em 

The  meas urement of parti cu l ate by th e h i gh- vol ume s ampl i ng method has s erious  
s hortcomi ngs that  have  b een d i scus s ed at vari ous conferences for  many years . 
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