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th o r  without remuneration (1501.6) and 
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f This Report 

The ESCOR analysis was directed toward obtaining information in five 

relevant for the design of a DOE monitoring complianc 

What further interpretation of the guidelines c 
be obtained from CEQ in order 
monikorfng 'requi rements? 

How are other federal and state age 
monitoring systems structured? 

3) I s  the information now.contained I 
mitigation measures and their mont 
to develop a monitor 

What legal mechanismare available 
Implementation of mitigation meas 

How should DOE structure its prog 

) 

2) 

' 4) 

5) 

areas are discussed in the following chapters. Preliminary ' 

ions for the deslgn of information, legal and administrative 

nents o f  the DOE system are also made in Chapters 3, 4 an 
c 

I 







The initial task of this project was to obtain clarification rega 

hough CEQ has begun reviewing agency compliance plans i 



i gh t  was aware o f  no establ ished CEQ c r l t e  

var ie ty  o f  envt ronmental problems associat 

c ies under the CEQ regulat ions, the de f i n i  

n t  o f  envi ronment 

f f  o r  consultant) during the NEPA process. 

be made on a case-by-case basis, o r  t h r  

Whether 

a, Mr,  Knight f e l t  was an agency decision. 

The only compliance au thor i ty  avai lab le to  the 

as contractual  ob l lgat lons which the agency s t r u  

nblinatlnnc due tn awi+tlnn raniilatlnns. Mr. Kninht w a s  nnt a w a r p  nf nnv -- - 3 . -=-.--.-..-. ... 1 ..... J . . -  .. 

which would ind icate the scope o f  such 

e t o  the agency if contractors fa i l ed  

Transfer of monitoring responsi b i  1 i t i e s  from DOE t o  loca l  envl ronmental 

agencies as a p ro jec t  progresses was a lso  discussed. 

progresses, some environmental compli 

o f  agencies (state/ federal)  w i t h  

Although o f ten  as a 

on, Mr .  -Knight indiqated respons ib i l i t y  f o r  

ins w i t h  the lead agency. 

ff asked Mr .  Knight about 

i thdrawal , a f t e r  p ro jec t  closure 

o f  mon i to r ing  rep 

i t o r i n g  reports fro 

o be decided b 

y contractor t o  DOE who rnoni to rs  m i  t i g a t i o n  

measures f o r  DOE does not re l i eve  the lead agency of respons ib i l i t y .  

. 



sought t o  determine the nature o f  other federal  agencies' experi- 

I 

mon I t o r  1 ng sys tems? 

2)  What sources o f  compliance rnoni tor ing inform 
. are  ava i lab le /u t i l I zed?  



en t envi ronmen t 

an agency mai l ing l is t .  Any env i r  

c t  i on or review 



Mltigation measure descriptions vary from a statement in 

Level of  environmental expertise 

, 

conducted by state agencies? 

s survey i s  sum 

I 

I 



From revlew of the selected state  environmental agency procedures 

gardlng post EIS monitoring, the fol lowing general conclusions can be b/ 

1) %lost. State environmental agencies f e e l  the 
present NEPA processes requi re  revi  s i'on t o  
remove deficiencies. i n  the area of  post E l  





I 
* ,  Envi ronmental Protect ion Agency 

System Desciiption: Post E I S  monitoring i s  generally l d f t  t o  the publi  

6 
ments which incorporate 

: When funds are applied f o r ,  a de ta i led  f a c i l i t y  

aud i t  may inc lu  





: Housing and Urban Development 

ro ject  and i s  par t  of the contractual agreement. On-site inspections 

I n  the area o f f i c e  , 

s and/or consultants. 

Ver i f ica t fon:  Ver i f ica t ton  of environmental compliance i s  provlded by 

s and/or consultants a t  the time o f  closure. 

involved i n  projects when the project  evaluation s t a f f  perckbve an 

onmental problemr 





he state or divi 

ultation. A detailed manual pro3ides 





: Army Corp of Engineers 

System Description: Generally, € I S ' S  are required of Corp projects which 

1 of dredged materials. The El 

ring monitoring of quality and is 

ment is met by the contractor through a local agency using EPA approved . 

for hazardous materials durin ration Is* a standard 

When other agencies are involved, periodic 1 iaison (approximately 

quarterly) between the agencies are maintained, 

circulated, reviewed, and kept on file. 

Annual reports are 

Information Source: EPA approved lab reports and other agency feedback 

are the main sources of information. 

Post E I S  Monitoring Schedule: Projects are constantly reviewe 

ration through analysis qf disposal ma 

view is established as needed as part of 

There is no written. schedule. 

: Verification is in the form of 1 ports and project 

each project fi 

: Projects are generally reviewed by 

onmental disciplines. 

- 





Department o f  I n t e r i o r  

: The Department o f  I n t e r i o r  d i f f e r s  from other federal  

ies i n  that  i t  employs a very large (6 

rojects wi th  on-si te s t a f f ,  compliance 

s. Other projects are  regular ly inspected by f i e l d  s 

enerate reports. The environmental data and evaluations by f 







: The Ca l i fo rn ia  Resource Agency i s  concerned 

he agency Project  Coordinator 

Cal i forn ia  has developed a Permit H 

n iden t f f y ing  the relevant agencies and permits required by 

e s t  special condlt ions attache 

the enforcement power and through the 

: During the interview i t  was stated tha t  

he review process 

t e  department wo 

rea. The only  exception is i f  there i s  pub l i c  concern, then the R 

cy will monitor the mi t igat ing measure 

from state and’ local 

e EIS, are placed i n  s t  

es of information i n  the 

i n  the manual file o f  the Resource Agency. 

, the- loca l  agencies have a 
\ 

hat have been issued. 
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: 111 inois,  Environmental Protect ion Agency - A i r  

: The s ta te  o f  I l l i n o i s  has s t ructured i t s  review proc 

is received by the state, i t  i s  separated i n t o  one 

An E I S  t h a t  per ta ins t o  construct ion o f  highw 

rtment o f  Transportation f o r  i n i t i a  

S ' s  are sent t o  the Energy Section w i t h i n  t PA, D iv is ion  o f  

1 f o r  coordinating the state 'agenci  eview and comme 

: The s ta te  has developed a one-stop permit procedure f o r  

Is. The Energy sect ion i d e n t i f i e s  the agency most c erned w i t h  ;he areas 

ed, as the  lead review agency. Each d i v i s i o n  spec i f ies  

the types o f  permits needed, which are checked against those ind icated 

S. A new f a c i l i t y  under s ta te  s ta tu te  must apply f o r  a 

ach agency sends i t s  comments back to  

t s  as a focal  po int  or funnel f o r  i n i t  

ocesses and t rack ing the progress t o  insure tha t  comment 

t imely  fashion. 

s t ruc t i on  and 

4 

r 

The Energy Section leaves i t  s t r i c t 1  

PA who issues the pe i t s ,  t o  at tach any 

o the various d iv is ions  w i t h i n  

condi t ions o 

the permit. 

: Post E t S  monitorlng i s  on ly  conducted under two 

i n  issuing the permit there a re  

p l e t i o n  and during operat nd'2) I f  the 

t i ons  which requi re 

f i n a l  E I S  document s t ipu la tes  tha t  ce r ta in  monitor ing w i l l  be conducted as a 

condi t ion o f  the  permit. 

t o  the agency which issues the permit. 

I n  the f i r s t  case, t h i s  information is sent d i r e c t l y  

Under the second case, the data is 



sent by developers of the project to the Energy Sectlon which dlrects i t  to 

the appropriate agency, i.e., if it pertains to water, then the data w i l l  be 

sent to the water division. 

All review comments from state and local communities are placed 

in a standard file. If the facility is an energy or large facility ("large" 

s defined as a facility which will produce 100 tons or more of pollut 

eria that designates a 

maintained by the Ener 

for stationary source for 

Section within the Air Pol 

IEPA. The information is available for review upon request 

dividuals. Records of the permit are main ined by the issuing 

agencies and are available upon request in the form of micro- 

: To date, Illinois has not been involved in providing input 

for inclusion in Records of Decision. The state feels that their legal recourse 

i s  wtth the terms and conditions specified in the permits and contractual 

stipulations. 

Comments: The state i s  in the process of reviewing its current procedures to 

insure compliance with the new CEQ regulations. 

statutory state requirement for Environmental pact Statements. 3 

F .  
Illinois does not have any 

+d 



Environmental Qua l i t y  Board 

: A l l  EIS's received and proce 

t a t e  EI'S) from the EQB. The 

ich  one-half are from engineeri 

d by the EQB, each E I S  Is a l s  

ent. The determination o f  wh 

and comment on the E I S  are t 

n the Judgment o f  EQB-personnel are s ign i  

nesota has a comprehensive sta 

: A l l  permit j u r i s d i c t i o n  li 

ency and other s ta te  agenci 

n Control Agency t o  at tach 

ey f e e l  i t  necessary. .However, in  p rac t i  

Min 

The ra t iona le  f o r  

iewing agencies who# issue the permlts, 

t i o n  and operating. 

ns t o  the permit i s  based 

e condi t ions of the permit, 

: There i s  no d e f i n i t e  procedure f o r  post-EiS .. . monitoring 

a l l y  funded projects.  The s ta te  ag cy 's  power t o  enfo 

s t a l l a t l o n  and operating permits, 

t a tu to ry  author I t y  (M i  

the permittee can be required, when requested b 

d reports c i t i n g  progress and p 

e ra t i on  o f  a f a c i l i t y .  

d on a quar ter ly  basis. 

This progr 

, 

i 
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volvement consists of initiating 

ing public hearings on permits when 

n to various agencies of the EIS 

assembled by EQB and sent to t 

ponsoring the E I S .  In the case of a federally init 

h permits are require 

ment to specify the permits that are r 

rities. A project file i s  maintained 

pon request by: responsible 

: The state feels that the E I S  document In itself is not - 

gally bipding. However, the standard conditions for installation and, 

binding, In addition to an angements 

funding the construction 

rently revising thelr proc guidelines for the 

state EIS process along the lines required by the July, 1979 CEQ Regulation. 

These revised procedures and guidelines will also apply to federally initiated 

S ' s ,  These new guidelines will incorp t ent for attach 



I 

Agency: Colorado Department o f  Health 

: Colorado is one o f  the few remaining states t o  hav 

c t l o n  functions i n  the Sta te  Heal 

e w i th  the s tate 's  clearingho 

bas ica l l y  the OM9 A-95 review procedures. 

ropr ia te  agencies fo r  review and comme 

oordinator o f  a l l  E I S ' s  sends the docu 

Copies o f  the E I S  are sent t o  . 

i t h i n  the Health Department. I f a majQr pro ject  ("major" i s  

SD regulat ions 100 tons pol lutant/year) then ' the Hea 

a lead agency t o  coordinate the review. This 

agency is based on which impacts w l l l  s i g n l f i c a n t l y  a f  

P e r m i t  Jur isd ic t ion :  Permit j u r i s d i c t i o n  l i e s  w i t h  s ta te  

e S t a t e  of  Colorado has a two-step permit system. An en 

onducted of  the permit appl icat ion 'and upon t h e i r  pre 

t is Issued. The dra f t  permit i s  sent f o r  commen 

appl icant and a pub l i c  no t ice  i s  issued. If during a 

are no adverse comment? on the d ra f t  permit, a p 

are adverse comments, a special hearing 

nd usual ly  special condi t ions are a t tac  

a l l  major p ro jec ts  whether or not an EIS i s  

Post EIS Monitoring: 

which i s  speci f ied i n  the E l 5  document. T 

l f t y  i s  tha t  which is rout ine 

l y  an annual ins 

There is no post-ElS monftoring by the state, except.thqt(3 

dd i t i ona l  so-cal led monitoring 

ubl i c  concern is expressed. 

IJ 

I 





, A  

New York State Environmental Conservation Department 

System Description: The F.E.I.S. review process i s  i n i t i a t e d  b 

The Department ta te  Department o f  Environmental Conservation,. 

ine regional o f f i ces  throughout the s ta te  and the r e  

by the reglonal o f f i c e  i n  which the proposed new f a c i  

ce that  an E I S  review has been completed I s  f i l e d  wi th  

Regional Plannfng Commission, the Environmental Notice 

New York S t a t e  has a s tate E I S  requi r  

E I S  can a lso  serve t o  f u l f i l l  the s t a t e '  s tatuatory E I S  requ 

The Depattment of Environmental Conse 

r permit system. Construction permits are issued f o r  t h  

ompletion, tes t ing  Is conducted t o  d 

dards are met before a Cer t i f i ca te  of Operation I s  issued. 

process each review g agency can pecial  condi t ions 

h e i r  vJCw It i s  nece ary. A speci 

monitoring requirements I n  addi t ion . t o  those s t ipu la ted  

prepare comments and f ind ings which w i l l  become par t  o f  

: There are only two circumstances u r which post E I S  

ed, when post monitoring 1s i n  the F.E.I.S. and 

ve been attached 

ver, as a normal pr  t l c e  there is 

ignated f a c i l i t y .  Some agencies w i  

esu l t  o f  the 

, t o  evaluate cpypliance 

w 



. 
w i t h  a l l  s ta te  regulat ions and standards. Although performed rout ine ly ,  normal 

c t i n g  prac t ice  does not include environmental impact monitoring o f  f a c i l i t i e s  

equir ing an EIS. 

i f f ca t ton :  A l l  comments from sta te  and loca l  agencies are reviewed and 

placed i n  a f i l e  which i s  maintained by the centra l  o f f i c e  o f  the Depart 

o f  Environmental conservation. The coordinator a t  the centra l  o f f i c e  w i l l  

ondense these comments f o r  the pro jec t  computer f i l e .  

omputerized f i l e  i s  ava i lab le  t o  responslble agencies. 

Information from the 
I 

o made a par t  o f  the computerized f i l e .  Enforcement of permit condtt ions 

w i t h  each o f  the agencies w i t h i n  the Department. (Chapter V I  General 

Regulations, Part  621, s ta tu to ry  author i ty ,  uni form procedures, Environmental 

Conservation Law). 

Legal .Requirements: The s ta te  bel ieves tha t  statements o r  commitments-made 

ocument can be used as a basis f o r  l i t i g  

Upon fu r the r  discussion w i th  t 
f 

some. in te rpre ta t ion .  

from an E I S  are as a r e s u l t  o f  permit condi t ions and requiiements o r  a contractual  

arrangement tha t  i s  par t  o f  the funding requirement w i t h  the developer o f  the 

f a c i l i t i e s .  

a def ic iency i n  an document for a l o  

(Pyramided Mal l  Cas 

E IS .  f a c f l i ' t y  descr ip t ion def ic iency.  

I n  a spec i f i c  case in  New York the lower court ruled, t ha t  due t o  

zoning change, t o  

: The State o f  New York has a s t a t  reqyfrement, It has been 

the prac t ice  i n  the S t e  tha t  a Federal E l  

some add i t iona l  Information tha t  is s p e c i f i c a l l y  required by s t  

serve as a s ta te  EIS  w i t h  

I 





. .  
, lntroduct ion 

The object ive o f  t h i s  section o f  the report i s  t o  examine present 

ents wi th  respect t o  how monitoring 

The successful design o f  a DOE ures are reported I n  them. 

nd upon the a b i l i t y  o f  DOE s t a f f  o r  t h e i r  

information contained w i t h i n  the E I S  regarding. 

compliance monitoring plan. The examination o f  

ee EtS's i n  d e t a i l  and a number o f  others t o  a lesser extent was made 

ESCOR p ro jec t  team i n  order t o  answer the fo l lowing questio 

egarding proposed m i  t i g a t i o n  
measures i s  necessary t o  support a DOE compliance 
mon i t o r  ing program? . 

Is t h i s  information avai lab le i n  the Environmental Imp 
s u f f i c i e n t  d e t a i l ?  

3) How can t h i s  information be abstracted from an Environmental 
Impact Statement i n  order t o  form the basis o f  a DOE'c 
monitoring pian for a given pro ject? 

b 

The remainder o f  t h i s  chapter w i l l  examine these qiest ions.  

In discussing these questions, however, i t  should be stressed tha t  t 

ents examined i n  t h i s  pro ject  were n 

r, idea o f  what constt tutes "adequate" compliance 

, 

measures, o r  wha 

Thus, the problems i n  us in  

t be as formid 

ined. The dev 

qui  rements. . 



In order for the information from Environmental Impact Statements to 

seful in developing a compliance monitoring plan, four types of 

tion were identified which would have t 

) A description of the DOE project 

is description would include the nature of the p 

tn It, the DOE project office 

lestones, and relevant contractors. . 

2) Environmental Impacts to be Monitored 

description of environmental impacts would include the nature of the 

re evaluated in the Environmental lmpa 

s of mitigation measures propo 

mitigation measures, what results may 

ntal effects, e.g., delay of constru 

3) Environmental Impact Statement Monitorfng P1 

developed for the Envtronmental Impact 

spect to what environm tal monitoring 

what form the m 

effects will trigger actions by the ’ 

b, contractor, or relevant state or local agencles. 



he DOE Compliance Monitoring Plan 

The DOE compliance monitoring plan would be developed i n  response to 

The description of rmation presented in points 1, 2 and 3 above. 
I 

e plan would include the DOE proposed au iting actions, c 

efforts with relevant local or state environmental official 

to be monitored, triggering crfteria for DOE action, timetable of monitoring 

actions and reference to legal authorizatton, either regulator 

ch DOE can assure compliance. 

Further specification of these broad categories of desired information 

must be made in final DOE compliance monitoring design in order to provide 

a means of developing an EIS compliance monitoring file. Two characteristics 

f the EIS compliance monitoring file content and org 

tressed. The DOE compliance monitoring program, due to the length of 

involved in the monitoring program for a specific EIS project, may have 

of DOE project monitoring officers. Thus, the compliance monitoring project 

le must be self-contained so that extensive background mate 

e to be re-read or re-analyzed. Secondly, the timetable o 

and reporting must be clearly defined so that the replacement 

officer does not reduce DOE' s compl iance monitor 1 ng effect iveness. 

In order to establish the difficulties that might encountered in 

the conversion of an E I S  into a DOE compliance 

created a preliminary sample form to record in 

eve 1 opmen t of a comp 1 i ance mon i tor i ng 

he sample form are shown i q  Figure 1 w 

tion desired. The next st 

t Exhibltl using sample EIS's as 

aff would underta procedure which DOE 

monitoring program. -csd 

'6 . .  
c,, 



IMPACT AND MITIGATION ASSESSMENT 

- brief description of category of impact (a 

ion,' extent, severity and potential damage. 

r, water, land), 

Information sources on impact - how was assessment of impact made, what 
formation sources were used, how precise are the estimates and what 

nttoring was done. 

Mitigation measures in EIS - what mitlgation measures were proposed, what Is 

the expected effectiveness of the measure, what is the timetable to implement 

the measure, who is responslble for carrying out the measure. 

Monitoring mitigation measure - what' monitoring of mitigation measure i s  

proposed in the E I S ,  who will do such monitoring, how often will each monitoring 

occur, what parameters will be monitored (including envlronmen 

, 

mon i tor i ng) 

Monitoring information - what information an ata will be ava 

itoring program, what form is the'data in, what Is distribution of this data. 
I 

Contractor responsible for monitoring - 
Relevant local regulatory authority - what local regulatory authoritles are 

- what actions would result from 
Ject, requiring 

1 actions (e.g., 

failure to receive operating permit). 

Exhibit 1 hd 





Sample EIS Monitoring Plan Information Analysis 

The Environmental impact Statements relating to the ky Flats Weapons 

opment site, the Baca Geothermal plant-and Petroleum oduction Naval 
t 

, were analyzed with regard to the description of envir 
nd proposed mitigation measures for these impacts. ESCOR 

\ 

attempted to fill out the information sheet presented in Figure 1 
i 

project, based only on the information within the E I S ' s .  In I 

e cases, guesses were made regarding certain pieces of information 

., who carried out the environmenta! analysis), when It 

DOE-NEPA would have such information even though the inform 

not available frm the EIS. 

The results of this analysis are presented in AppendTces 3, 4 and ,5. 

Examination of other EIS's indicated that the three cases examined were 

ypical", at least in the sense that they bracketed the ra 

information presented on the mitigation measures and t h  

Based on the results o f  this effort, the following observ 

relevant to the informational problems encountered in the prel 

monitoring design program: 

a re 

1) The Environmental Impact Statements are much more specific 
in describing environmental impacts than in describing 
mitigation measures or compliance monitoring. 
imbalance of presentation was expected since these 
Environmental Impact Statements were developed before 
ahy real emphasis on compliance monitoring exfsted. 

. Where compl lance mhftoring isnilit .m&ntioned, very little 
detail was given. Typically, an environmental impact 
is described and a statement of intention to monitor 

This 

nvolved with SUC impact is'm 

local regulator encies who m 
be Involved in monitoring mitigation measures is 
sometimes mentioned, but correlation of monito 
responsibility with .such agencies Is made in a 
haphazard fashion. No clear picture emerges as to 
how such groups may monitor mitigation measures, eqg., 
what kind of survellance i s  normallyiundertaken by 
such agencies with regard to each mitigation measure6 I 



r of mitigation measures do not seem to fall under 
any regulatory authority so that compliance is largely 
lek up to the contractor. 

The description of what data is generated by contractors 
as part of their environmental monitoring program i s  very 
sketchy. The type and distribution of such data i 
times described but not consistently throughout the 
Envtronmental Impact Statements. No.clear picture 
emerges, regarding the post-operational monitoring data 
information flow for many of'the environmental impacts 

mitigation measures discussed. 

iabi 1 fty of en;Ironmental-qual tty forecasts an 

This 
the projected effectiveness of mitigatfon measures are 
frequently difficult to ascertain from the E I S .  
diffikulty, in turn, leads to a problem in determinlng 
how close the envlronmental quality parameter in question 
is tg some critical value, above which.some action should 
be taken, e.g., how much land disturbance Is acceptable 
before additional mitigation measures should be require 

, 

5)  
. 

It i s  extremely difficult to determine from the E I S  what 
were the implications of a failure of a mitigation measure, 
e.g., would citrzen opposition, or local permit be denied 
because of either a failure to implement a mitigation 
action or the failyre of the mitigation action' 
effective. 

' 

of the design problem for DOE-NEPA, discussed here, is how much 

e put into improving the information in the areas cited above. . 
ormation in these areas,it will difficult to develop a 

le compliance plan for an EIS. 

E-NEPA project o icer to alloca 

E I S .  projects because the relative degree 

from one project to another cannot be de 

need for compliance monitoring 

OR's analypis of the El 

lowing prel iminary rec 

on on mitigation 

can be made: 

u 

' .  



1) tn order to ease the problems faced, by DOE-NEPA staff 
in obtaining the necessary information from EIS's, 
addittonal guideltne material should be developed for the 
DOE-NEPA compliance guideline book. These guidelines 
should include what Information is desired by DOE in 
the areas of the information deficiencles listed above. 
Whether the employment of a specific form, such as the 
one developed for use in.the ESCOR report, should be 
required will, in part, depend upon the final deslgn 
of the DOE-NEPA program, 

A sample of a "proper" compllance monit6ring i 
file, based upon a DOE-EIS project, should be developed as ~ t . 1 .  

soon.as posstble. 
monitoring'informatlon file would aid both E I S  wr 
and DOE monitoring reviewers in understandlng the 
informat ion needs o f  the compl-iance monitoring sy 

4 

2 )  

A sample of an adequate compliance 

\ 

\ 

i 

I 

b 

, L  
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Radioac t iv i ty  i n  Water 

Plutonium, americuim, tritium concent ra t ion  measured i n  

upply r e s e r v o i r .  Normal ope ra t ion  of  the  p l a n t  

n unavoidable, small discharge of  non-radioactive and  

c t i v e  e f f l u e n t  t o  the  gene ra l  environment. E f f o r t s  t o  co 

releases have r e s u l t e d  i n  normal p l a n t  oper 

t impact on t h e  environment. S p i l  

discharges.  

' Imformation on Impacts 

There a r e  mo.nth1y e f f l u e n t  and environmental monitoring r e p o r t s .  

Environment i s  sampled f o r  chemical and b i o l o g i c a l  p o l l u t a n t s .  

sampled on the p l a n t  s i t e  and throughout the surrounding 

r eg ion  i n c l u d i n g  the  water supply r e s e r v o i r .  ', 

T 

I n  a d d i t i o n  t o  t h e  monitoring done by DOE p l a n t  ope ra to r s ,  s e v e r a l  

federal, state, and l o c a l  agencies  conduct a d d i t i o n a l  surveys on and 

o f f  t h e  p l a n t  si te.  

An a n a l y t i c a l  q u a l i t y  c o n t r o l  pr  nducted by Rocky'Flats  

o r a t o r y  checks on the q u a l i t y  of  t 

: N/A 

Process  water i s  r o u t i n e l y  r ecyc led  and e turned  t o  the  

environment via, evaporation. A p lan  f o r  t o t a l  water r e c y c l e  

was t o  be o p e r a t i o n a l  i n  l a t e  1980. 

r o u t i n e  waste water d ischarges  except t h r  

T h i s  w i l l  e l imina  
6, 



Mnni t n r i  urrtinn 

he continued monitoring will indicate 

e mitigation measures. 

d annual reports are 
i 

resented. Data are provided to DOE Rocky Flats Off r, Colorado 

County Health Department# 

Contractor Responsible for Monitoring 

- Rocky Flats is responsible for monitoring. 

regulatory action. 

result from failure to implement actions. 

DOE-NEPA Monitoring Plan 

Possible citizen opposition to facility could 



S a n i t a r y  Waste , 

b' EJature of  Impact 

S a n i t a r y  waste water i s  treated by a n , o n - s i t e  terti.arr 

t reatment  f a c i l i t y  s u b j e c t  t o  Permit. E f f l u e n t s  from t rea tment  

a n t  f low i n t o  holding ponds which are monitored r egu la r ly .  

Ditches,  c a l v e r t s  and underground p ipes  c o l l e c t  and c o n t r o l  

s u r f a c e  water runoff  which i s  monitored d a i l y  as i t  e n t e r s  drainage. 

Information 'Sources 

The J e f f e r s o n  County Heal th  Deptar&man& ,samples .and iina.lyses . 
. sewage p l a n t  e f f l u e n t  monthly. USEPA provides  a d d i t i o n a l  r o u t i n e  

Con t r-ac t 'o r 'that h a  1 y z e'd 'Impact 

M i t i g a t i o n  Measure . 

A p l a n  expected t o  be i n  ope ra t ion  i n  l a t e  1980 w i l l  e l imina te  

a l l  waste water d ischarges  t o  Great Western r e s e r v o i r .  

A s u r f a c e  water c o n t r o l  p r o j e c t  designed t o  con ta in  

ntami'nants during storm runoff i s  under'way, To..be operatioQa.1 

DOE - Rocky Flats w i l l  c a r r y  o u t  monitoring of  m i t i g a t i o n  

u 





Radioac t iv i ty  and Other P o l l u t a n t s i n  A i r  

tJ 
Concent ra t ionsa t  p l a n t  per imeter  a r e  important.  Included 

a re  plutonium, CO, NO2, Q3$ ' Radioac t iv i ty  arr ied from p l a n t  

ne p a r t i c u l a t e s  i s  a l s o  of concern. 

P a r t i c u l a t e  samples c o l l e c t e d  from air  samplers operated 

cont inuously at  p l a n t  per imeter  and i n  n ine  communities l o c a t e d  near  

a n t ,  Check wi th  DOE Rad ioac t iv i ty  Concentration Guides and EPA 

g u i d e l i n e s  f o r  plutonium. 

t o r  ambient a i r  f o r  s e l e c t e d  nonradioact ive p o l l u t a n t s .  

f-contained mobile van. Monthly data c o l l e c t e d  on CO, NO2, 

, Check wi th  NAAQS. O3 

A i r  borne d u s t  from r a d i o a c t i v e  material s t o r a g e  p i l e s  o n - s i t e  

and dose assessment 50 miles around p l a n t  -were made i n  1979.  

Cont rac tor  t h a t  Analyzed Impact - DOE - Rocky F l a t s  

Mi t iga t ion  Measures i n  E I S  

A i r  p o l l u t a n t s  not  considered dangerous on basis of  70 year  

of waste p i l e s ,  

Rocky F l a t s  





Transport a tion Ac &den t 6 

Nature of Impact 

Danger of  locally high level of radioactivity from transport 

accidents. Shipping primarily by truck. 

Inf orma't'io'n' Sour'c'e's 'on' 'I'mp'a'ct . - DOT a c c i d e n t  reports 

Contractor that Analyzed Impact .I) DOE - Rocky Flats 
Mitigation Measure - Conformance with DOT packaging requirements. 
Monitoring Mitigation Measure 

Monitoring Information 

Accident reports - Since 1952 shipments covered 4,000,000 miles 

th no 'accident that released radioactive materi 

contraitor Responsible for Monitorinq - DOT 
Relevant Local Regulatory Authority 

Impact of Failure of Mitigation Measure 

Release of radioactivity and i .nvesti .gati .on hy 







I 
Disturbance o f  Land 

b, Nature of  Impacts 

During cons t ruc t ion  i n  t h e  areas of  sparse vegeta t ion  there w i l l  

be g u l l y i n g  which removes t o p  s o i l  and d e p o s i t s - i t  i n  stream bottoms, 

Removal and d e s t r u c t i o n  of  vege ta t ion  and h a b i t a t  during 

cons t ruc t ion  w i l l  take place. 

destroyed,  

Two rare s p e c i e s  of  c o t t o n  may be 

Vegetat ion w i l l  be reduced i n  an  area where food i s  the l i m i t i n g  

f a c t o r  i n  w i l d l i f e  habitat. 

During cons t ruc t ion ,  t r a f f i c  volume on l o c a l  roads w i l l  ' i n c r e a s e  

r e s u l t i n g  i n  impaired flow, 

Planned truck volume during this pe.rI.od will destroy lacal Toads, 

Local impact i .s expectkd t o  be severe, 

Any s p i l l s  would harm the  vege ta t ion  and wi ld l i f e .  

Information Sources on Impact 

EIS  c o n t r a c t o r  estimates - Estimate o f  r educ t ion  i n  v e g e t a t i o n ' i s  

s a i d  t o  be beyond the scope o f  the EIS study, 

Contrac tor  t h a t  Analyzed Impact 

Unknown if o t h e r  than  EIS c o n t r a c t o r  

Mi t iga t ion  Measures i n  EIS 

Exis t ing  p i p e l i n  are t o  be r epa i r ed ,  replaced,  and enlarged t o  

l e s s e n  chances of  a s p i l l  from a ruptured  pipe,  

cons t ruc ted  t o  c o n t a i n  s p i l l s ,  Rai l road t r a c k s  are t o  be improved 

Dykes are t o  be 
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u 
p r i o r  t o  ex tens ive  use  t o  l e s s e n  chances o f  s p i l l s  from r a i l r o a d  

acc idents .  

requirements  was being developed when t h e  EIS was w r i t t e n ,  

A spkll prevent ion  program i n  compliance wi th  EPA 

n t o  ' res tore  vege ta t ion  is inc luded  i n  the EIS, 

which t h i s  w i l l  r e s t o r e  habi ta t  i s  ques t ionable ,  

The 

A m i t i g a t i o n  p l an  t o  combat f u g i t i v e  dus t  i s  included. 

A l l  major p r o j e c t  f a c i l i t i e s  are t o  be surrounded b 

c o n t a i n  runoff  water 

r d r i l l i n g ,  the l a n d  i s  t o  be r econs t ruc t ed  t o  t h e  

topography, 

Monitoring Mi t iga t ion  Measures 

The p r i n c i p l e s  of the*Kern County Land Use Element 

are t o  be met by c o n s t r u c t i o n  p l ans  and monitored by county 
. r e p r e s e n t a t i v e s  , 

hered f i e l d  data on enda 

t tempt  t o  meet t he  r e q u i  

e c t  is t o  adhere t o  t h e  'Master Wil 

t i g a t i o n  p l an  wi th  monitoring, 

o n i t o r i n g  informat ion  are avai.labl'e.'in 'the EIS. 

f 





Subsidence 

Nature of  Impact 
u 

During normal ope ra t ion  t h e r e  is 'danger o f  su r face  subsidence 

l a t ed  t o  withdrawal of l i q u i d s  and gases from beneath the  su r face .  

In fo rma t io i  sou rces  on Impact 

P r e d i c t i o n s  of the  amount o f  subsidence t h a t  could occur 

u r ing  ope ra t ion  are t o  be made p e r i o d i c a l l y  bf opera tor .  

Unknown i f  o t h e r  than  E I S  c o n t r a c t o r .  

Mi t iga t ion  Measures i n  E I S  

Adequate kese rvo i r  pressure  i s  t o  be 'maintained v i a  development 

of  a water i n j e c t i o n  system. 

F o n i t o r i n g  Mi t iga t ion  Measure 

A s u r f a c e  l e v e l i n g  n e t  i s  t o  be extended a c r o s s  the  s i t e  t o  t i e  

i n t o  subsidence survey s t a t i o n  on the  C a l i f o r n i a  Aqueduct. 

Poni tor inR Information 

No s t a t emen t s  on m i t o r i n g  informat ion  a v a i l a b i l i t y  are in E H  

Contrac tor  Responsible f o r  Monitoring 

No in fo rma t io  

Relevant Local  Author i tg  

o s p e c i f i c  a u t h o r i t y  i s  mentioned t h a t  monitors .subsidence 

on 'Ca l i fo rn ia  Aqueduct. 

Impact o f  F a i l u r e  o f  Mi t iga t ion  Scheme b.' 
Subsidence of  p l a n t  s i t e ,  p o s s i b l e  r u p t u r e  o f  p i p e l i n e s  e tc .  

I f  subsidence occurs9  s i g n i f i c a n t  p o t e n t i a l  for c i t i z e n  damage s u i t s  ex i s t s  
I 



Water 

Nature of Impacts U 

Normal operation and maintenance of project facilities require 

tantial quantities of water. 

During construction, the wastewater disposal system will be 

over taxed. 

Wastewater will be injected back into oil zones in the 

pressure maintenance program, 

' Information Sources on Impact 
I 

No information available, 

Contractor that Analyzed Impact 

. .  Contractor who constructed EIS. 

. MitiRation Measures 

,Fresh water supplies and the pumping capacity of the West 

Kern County Water District are adequate to handle the universal 
demands of the project, 

Most process wastewater will be injected back into the oil 

zones as part of the pressure maintenance program. 

There must also be additional evaporation ponds and septic 

systems. 

No monitoring description in EIS, 

Monitoring Information 
1J 

No description in EIS  

i 





Air Pollutants 

During construction some additional air pollution is expected 

land clearing, diesel engine emissions, and increased emissions 

ck traffic. There will also be ,increased 

During normal operation, additional HC, NO, CO, SOz, and 
s 

particulates will be emitted. NOkemissions will significantly increase, 

primarily from natural gas combustion at compressors and process 

heaters and the emission will be assignificant increase to air basin. 

CO emissions also increase from some sources but are not expected to 

be significa . Small increases in SO2 and particulates are also 

During construction fugitive dust is expected to be a major 

problem. 

Compressor stations may leak gas and carbon exposure may be 

Information Sources on Impact 

monitoring indicated €or NOx or HC. 

Compressor Stations are to be eq ped with monitors for gas 

eak occurs. The danger 

be carefully posted and exposure 

Unknown if other than EIS contractor 

Mitigation Measures in EIS I 

Compressor stations are equipped with detectors. 
LJ 

* .  
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CO, p a r t i c u l a t e s ,  SO2 e f f l u e n t  l e v e l s  are considered too  

t o  warrant any m i t i g a t i o n  measure. 

Mi t iga t ion  measures t o  combat f u g i t i v e  d u s t  are mentioned i n  EIS. 

Monitorina Mi t iga t ion  Measures 

New sources  of  a i r  p o l l u t i o n  a r e  s u b j e c t  t o  New Source 

Review o f  FEPA and l o c a l  Kern County APCD l e v e l s .  

o v e r a l l  must show a net r educ t ion  i n  HC t o  get a new source permit. 

Cont rac tor  Responsible f o r  Monitorinq 

The p r o j e c t  
, 

/ 

Unknown i f  no t  p l a n t  ope ra to r  

Relevant Local Regula tors  Authori tx  

Kern County a i r  p o l l u t i o n  o f f i c i a l s .  

Impact of  F a i l u r e  of  Mit iaat ion.Measures  

Excessive HC and NOx may lead t o  excess ive  photochemical 

oxidants .  

environmental a u t h o r i t i e s ,  

This  could lead t o  permit d i f f i c u l t i e s  with Kern County 

F a i l u r e . a t  compressor s t a t i o n s  could lead t o  excess ive  carbon 

d danger. t o  opera tors .  

b 
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Ecological  

'L, 
I 

(i) 

( i i )  

(iii) 

Disturbance ,of Winter E l k  Range 

Loss of  h a b i t a t  f o r  Jemez Mountain Salamander 

P o t e n t i a l  e f f e c t s  on rare p l a n t  s p e c i e s  

- 
(i) Five  b a s e l i n e  s t u d i e s  were made 1974-1978. I 

E I S  and i.3 a v a i l a b l e  as i n d i c a t e d  on page 11-9, St 

performed or contracted f o r  by plant  operators. 

Contrac tor  t h a t  Analyzed Impact 

E I S  c o n t r a c t o r  

MitigatLon Measures 

(i) Increased  eros ion  during cons t ruc t ion  mitigated through 

use o f  accepted cons t ruc t ion  p r a c t i c e s  

(ii) A l l  roads  and well pads w i l l  be dyked and r 

d i v e r t e d  t o  s e t t l i n g  ponds before  d i s c h a r g e ' t o  su r face  

A l l  d i s tu rbed  areas w i l l  be revegeta ted  wi th  
as p o s s i b l e  \ 

.-iiv) High elk use  areas a r e  t o  be avoide  

( v )  Dense popula t ion  area of  Jem amander w i l l  

ere t h i s .  is impossible  

i g a t i o n  p l an  f o r  minimization of . h i s t o r  

s i t e s  involving a sur 

ogy, Dept, of  Anthrophlogy, Univ, o f  N.M, has 

Y ( v i i )  With r e s p e c t  t o  Tndian r e l i g i o u s  s i t e s  and ceremonies 
b DOE I$ t o  follow a 4 s t e p  p l an  (11-3) which invo lves  c o n s u l t a t i o n  

I 
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L, 

h Ind ian  leaders on s i t i n g  of  wel,ls, p l an t ,  powerlines, roads,  e t c .  

( v i i i )  Transmission l i n e  r o u t e  wi l l avo id  e lk  and salamander areas, 

A screen  of vege ta t ion  w i l l  be maintained between l i n e s  and publ ic  

u se  areas t o  minimize v i s u a l  impact. 

c 

. Monitoring Mi t iga t ion  Measure6 

(i) A deta i led  p l an  f o r  environmental monitoring during 'p lan t  

c o n s t r u c t i o n  and ope ra t ion  t o  measure impacts a s s o c i a t e d  with t h e  

sed p r o j e c t  is i n  p repa ra t ion  by the commercial pa r tne r s .  

o f  the  p l an  i s  y e t  (a t  t ime of  EIS)  t o  be formulated by DOE. 

(ii) Fine  b a s e l i n e  o r  preope ra t iona l  s t u d i e s  were made 1974-1978. 

Th.ese inc luded  v e g e t a t i o n a l  surveys,  sampling of  small mammal 

l a t i o n s ,  b i r d  t r a n s i t  surveys,  elk p e l l e t  group tr si$. counts,  

gene ra l  observa t ion  o f  large mammals, Fur ther ,  d e t a i l e d  surveys 
t 

of  r a r e  and endangered s p e c i e s  were made. 

(iii) The pre-opera t iona l  surveys are t o  be continued dur ing  

operation over the f i v e  year period of  DOE involvement i n  the project.  

( i v )  Roadsiae census w i l l  be conducted seasona l ly  a long a l l  

' roads i n  t h r e e  habi ta  

* ( V I  ;Small m a m m a  rapping w i l l  be conducted se  

i n  each of 3 hab i t a t  ar the well  p l a n t  s i t e .  

( v i )  Elk and deer p e l l e t  t r a n s i . t  p l o t s  w i l l  be established 

throughout the reg ion ,  

w i l l  be i d e n t i f i e d  and monitored. 

bfajor elk migra t ion  t r a c k s  and water ing areas 

1 

'u 

I 

, 
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( v i i )  Two days w i l l  be spent  each year t r a v e r s i n g  the 

p r o j e c t  area searching  f o r  signs o f  large mammals and r e p t i l e s ,  
L, ( v i i i )  During optimum pe r iods  ( coo l  wet Spr ing  and Summer Days), 

fou r  days/year w i l l  be spent  search ing  f o r  t he  Jemez 

nder t o  promote informat ion  on i ts  range and general 

( i x )  
( x )  

Field observers  w i l l  r ecord  s igh t  o f  Peregive Falcons 

With continuous monitoring any modi f ica t ion  of  t he  

ecosystem i n  t h e  p r o j e c t  a r e a  wil1,become evident ,  

( x i )  Rec rea t iona l  use i n  the  area i s  a v a i l a b l e  i n  t h e  form of  

v is i to r -day  data c o l l e c t e d  by Nat ional  Park Serv ice  and/or State 

Highway Commission, 

( x i i )  The New Mexico Dept. of  Game and F i sh  annual ly  measures I 

$he elk l e v e l .  

( x i i i )  Right of way permi ts  f o r  road, t ransmiss ion  l i n e s ,  and 

i p e l i n e s  must be obta ined  from U,S, Fores t  Dept. They r e q u i r e  tha t  

he r igh t  o f  way avoid  Ind ian  ceremonials-eas, hab i t a t ,  and h i s t o r i c  
/ 

si t e s  $!whenever possible11 , 
Traff ic  during cons t ruc t ion  must pas s  through Ind ian  areas, ( x i v )  

F a t a l i t i e s  are a problem, A count could be u t o  monitor, 

(xv) A p lan  f o r  c l o s e  communication with d ian  leaders is  

inc luded  i n  the EI'S. Reports  from Ind ian  groups se rve  as a 

I 

p o n i t o r i n g  Information 1 

For kind o f  in format ion  - see above. There i s  no i n d i c a t i o n  

of  the form a r e p o r t  on monitoring w i l l  take nor is it c l e a r  t o  

whom it  w i l l  be 
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Pr imar i ly  DOE. To l e s s e r  ex ten t ,  commercial par tners .  I n  



Nature of  Impact 4 J  

eased stream sedimentat ion and p 

It from cons t ruc t ion  a c t  

es  inc reased  water supply which i s  i n  s c a r c e  

(iii) Geothermal f l u i d  withdrawal w i l l  reduce the  flow i n  the 

Information Sources on Impact 

See Monitoring Sect ion.  

S c o n t r a c t o r  

.- (i) 14 . a c r e s  o f  l a n d  w i l l  be removed from i r  

he 30 year  l i f e  o f  t h e  p l a n t  t o  make up f o r  p l a n t  use. 
I 

( i i )  Accidental  r e l e a s e  of  geQtherma1 f l u i d s  and a s p i l l  

m i t i g a t i o n  and p reven t ion ,p l an  is on f i l e  w i t h  the  State  o f  New Mexico. 

F l u i d s  w i l l  neZther be withdrawn from nor i n j e c t e d  i n t o  

p ro tec t ed  from i n f i l t r a t i o n  by the  

e 'of impermeable p i t s  t o  c o n t a i n  vented o r  

o r ing  i n c l u d e s  phys ica l  d e s c r i p t i o n  

t o n i o  Creeks; s p l i n g  and t i c  . 

d e s c r i p t i o n  of  the  algal community at '18 s t a t i o n s  i n  Rehondo and 

, I d  



Water 
Sheet 2 

62 
u r  Creeks; sampling and q u a l i t a t i v e  d e s c r i p t i o n  of the 

r o i n v e r t e b r a t e  ben th ic  community a t  25 s t a t i o n s  i n  t h e  3 creeks.  

Discharges of  the  3 c reeks  and the East. Fork o f  t h e  Jemez (ii) 

River were monitored f o r  one year. 

(iii) A preope ra t iona l  groundwater monitoring program w i l l  be 

adminis tered by the  commercial par tners .  

data c o l l e c t i o n s  pe r  ca lendar  year.. 

There are t o  be three 
L 

During ope ra t ion  t h e r e  w i l l  be c o l l e c t i o n  and s p e c i e s  i d e n t i -  

o f  a q u a t i c  macrophyter at  each sampling s t a t i o n ,  

(v )  During ope ra t ion  there w i l l  be sampling and gene r i c  

i d e n t i f i c a t i o n  o f  t he  more abundant perphyton at each s i t e  

( v i )  During ope ra t ion  t h e r e  w i l l  be sampling and q u a l i t a t i v e  

d e s c r i p t i o n  of  macroinvertebrate  benthos at each s i t e .  

( v i i )  During ope ra t ion  t h e r e  w i l l  be q u a l i t a t i v e  desc r ip t ions  of 

t h e  f i s h  community a t  each s t a t i o n  

( v i i i )  Sur face  water q u a l i t y  w i l l  be monitored during c o n s t r u c t i o n  
I 

and operationandsamplesanalyzed f o r  hea l th  o r  environmental 

s ign i f i cance , inc lud ing :  water ve loc i ty ,  d i sso lved  02, f r e e  C02, 

carbonate  a l k a l i n i t y ,  conduct iv i ty ,  temperature,  t u r b i d i t y ,  

s u s p ~ n d e d  , s o l i d s ,  d i s so lved  s o l i d s ,  pH, t o t a l  n i t rogen  and t o t a l  

dwater monitoring w i l l  be continued by commercial 

p a r t n e r s  designed t o  d e t e c t  s p r i n g  and stream flow deple t ion .  

(x) F i s h  and Game Departmenfi':of New Mexico,monitor,treut c a t c h  

i n  the.Jemez River and San Antonio Creek, 
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) F i s h  and Game Department of New Mexico a l s o  checks stream 

flow and H20 q u a l i t y .  

( x i i )  P e r m i t s  f rom t h e  Off ice  of t h e  S t a t e  Engineer must be 

obtained f o r  water use and t o  r e t i r e  i r r i g a t e d  land.  

of t h e  S t a t e  Engineer a l s o  monitors stream flow i n  t h e  Jemez River.  

Rate of discharge and sedimentation of t h e  Jemez River i s  

The Off ice  

I 

( x i i i )  

monitored a t  B a t t l e s h i p  Rock by t h e  U . S ,  Geological Survey. 
\ 

(x iv)  Water q u a l i t y  da t a  on Sul fur  and Redondo Creeks a r e  

’ obta ined  by t h e  U . S .  Fo res t  Service.  

(xv) U . S .  Fores t  Service permits  f o r  roads and power l i n e s  a r e  

intended t o  c o n t r o l  run o f f  and i n  t u r n  l i m i t  sedimentat ion.  

Monitoring Information 
’- 

The kinds of information a r e  descr ibed above. There is no 

i n d i c a t i o n  of t h e  form a repor t ’  on monitoring w i l l  t a k e ,  nor i s  

it c l e a r  t o  whom it w i l l  be a v a i l a b l e .  , 

Contractor  Responsible f o r  Monitoring 

Primarily, r e s p o n s i b i l i t y  r e s i d e s  wi th  DOE, t o  a l e s s e r  e x t e n t ,  

t h e  commercial p a r t n e r s ,  and i n  some cases ,  l o c a l  agencies  ( see  above). 

Relevant Local Author i ty  . 

U.S. Fo res t  
I 

e o l o g i c a l  Survey 

.of S t a t e  Engineer . 

Fish  and Game Department of New Mexico 

u DOE 
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In t roduct ion 

The EIS information needs discussed i n  the previous chapter are re la ted 

L+ t o  the choice o f  enforcement mechanisms tha t  DOE-NEPA selects i n  i t s  monitor- 

program. If, f o r  example, enforcement o f  m i t i ga t i on  measures i s  l e f t  t o  

1 regulatory group:, then i d e n t i f i c a t i o n  o f  such groups by DOE-NEPA 

would become an important component of the EIS information base. 

I n  th is chapter, the focus i s  sh i f t ed  from information design questions 

t o  the choice o f  enforcement mechanism. The need f o r  the examination o f  

enforcement mechanisms i n  the monitoring design study underscores the 

nificance,from a legal  standpoint, o f  the CEQ Regulation monitoring 

guidel ines. The Regulation, in  essence, a l t e r s  the E I S  from having a purely 

informat ional  purpose t o  g iv ing  i t  a p a r t i a l l y  enforceable status. The 

extent o f  t h l s  a l t e r a t i o n  w i l l  depend on what fu r ther  in terpretat ions CEQ 

makes o f  the Regulation. 

While the required degree o f  legal en forceab i l i t y  o f  m i t i ga t i on  measures 

v i a  the E I S  i s  s t i l l  in  question, there i s  l i t t l e  doubt as to  the need t o  

develop some form o f  m i t i ga t i on  monitoring plan f o r  a l l  E I S  projects.  

monitoring requirement i s  b inding on the Department o f  Energy by v i r t u e  Of 

42 CFR-1505.3 which says i n  part ,  "Mi t igat ion ...... and other considerations 

This 



. What ' f ac to rs  should be considered i n  judging 
a l t e r n a t i v e  enforcement mechanlsms. 

. What a l t e r n a t i v e  enforcement mechanisms d should be considered. 

. What fu tu re  issues need t o  be resolved. 

Factors i n  Evaluating Enforcement Mechanisms 

The choice o f  methods i n  assuring mi t iga t ion  measure implementation w i l l  

depend upon the a b i l i t y  o f  the enforcement system t o  f i l l  a number o f  goals: 

1) Compl iance w i th  CEQ guFdel ines. 

Does the enforcement program comply w i th  the requirement o f  

42 CFR-1500 e t  Seq.? Although the a b i l i t y  t o  meet CEQ requirements 

i s  a c r i t i c a l  Cssue, as noted i n  Chapter 2, the ambiguity evidenced 

by CEQ regarding what const i tu tes s u f f i c i e n t  enforcement o r  

monitoring makes the operational use o f  t h i s  c r i t e r i a  f o r  judging 

legal  mechanisms d i f f i c u l t .  

~ 

2) Resource Requirements. 

W i l l  the enforcement program require s i g n i f i c a n t  expenditures of 

resources by DOE? Resource requirements could be categorized i n  

terms of i n i t i a l  e f f o r t s  t o  develop an enforceable monitoring program 

. (e.g., w r i t i n g  performance speci f icat ions for a contract regarding 

the implementat ion o f  m i t i g a t i o n  measures) vs long run resource 

requirements o f  the enforcement mechanism (e,g., l i t i g a t i o n  act ions 

r e s u l t  ing from f a i  1 ure t o  perform). 

3 )  Project  Delay 

Could the enforcement program cause s ign l f i can t  delays i n  DOE 

pro jects? Such delays could occur e i t h e  because of the adminis- 

r a t i v e  delays of the program i t s e l f  o r  because the enforcement 

mechanism has a high po ten t ia l  f o r  inducing lengthy l i t i g a t i o n .  

LJ 



4) New DOE Authority I 

Does the assurance mechanism require DOE to seek and secure new 

authority to act, such as regulatory authority or additional 

contracting capability? 

I 

5) Need for Cooperation 

How much cooperation from contractors and federal, state or 

local agencies is required for the enforcement mechanism to be 

implemented and to operate? 
I *  

6) Administratabi 1 ity 

Can the program be effectively administered by DOE staff? For 

example, if the enforcement program does provoke a signlftcant 

amount of litigation, DOE may be in a position of having to 



8) DOE L i a b i l i t y  

Does the assurance mechanism expose DOE t o  a n c i l l a r y  l i a b i l i t y ?  

What i s  the l i ke l ihood of a t tack o f  the enforcement program from 

embers o f  the pub l ic  and the po ten t ia l  o f  involv ing both DOE 

and the pro ject  contractor i n  c i t i z e n  s u i t s ?  

9) FlexibTl  i t y  

I s  the program f l e x i b l e  enough t o  handle a) e x i s t i n g  vs new 

projects; b) important vs nonimportant projects; c)  c lear  and 

complex cases; d) cases involv lng both w i l l f u l  and accidental 

delays i n  contractor compliance w i t h  mi t iga t ion  measures? 

assurance program, DOE 

owing options i l l u s t r a t  

h t  accompany each a1 t e r  

a te o r  local  EPA regulatory 

Reliance on federal, loca1,or s ta te environmen 

author i ty  f o r  the enforcement o f  m i t i g a t i o n  measures, represents 

the most passive approach DOE could take t o  the enforcem 

problem. A program could be establ ish 

out requirements f o r  contractor repor t  

the tmplementat \on of m i  t i g a t  ion mea 

by DOE which would set  

i 

loca l  or s ta te  envlronrnental regu ons. The contractor 

u l d  possibly submit progress reports on t h  

measure implementation and continued DOE fun 

ondit ioned upon the preparation o 

eports could then be forwarded t o  re1 

U 



federal enforcement agencies. The system.of reports would 

const i tute, in effect, an augmented survei llance program to, 

existing environmental regulatory groups. No chenge *tn; DOE . 

enforcement capabilities or contractural arrangements with DOE 

contractors would be required. The major problem in this , 

approach relates to whether all mitigation measures would be 

covered by federal, local or state regulatory agencies. 

Incorporation of the Record of DecJsion into DOE Contracts 

Conditrons or mitigation objektives from the record of decision 

could be incorporated by an amendment into the original agreement 

between DOE and the DOE project contractors. 

would make the record of decision binding 

The major problem in th.is approach i s  that the language of the 

td 

2) 

In effect, this 

* on the project contractor. 

. . record of decision does not always easily lend itself to the 

inclusion (by reference) in an enforceable -contractual * framework. 

Records of decisions a're not presently written with contractual 

binding performance specif idattons. 

the record of decision by reference into existing contracts could 

put DOE In the position of being liable for forecasts D O E  makes as 

part of the EIS review process. If such forecasts are not correct 

and the ROD 1s part of a.contractua1 

Ttself in a difficult position, e.g., acceptable future envlron- 

mental quality could be dependent upon both successful mi 

measures by the contractor and upon the forecasted background 

pollution concentrations made by DOE. 

concentrations are greater than those predicted, it will be 

Furthermore, inclusion' of 

\ 

arrangement, DOE might Aind - , '  - 

if fttture pollution 

- 
u 

0 

\ >  ?, ! 



possible for both DOE and the contractor t o  be . l iab le .  (DOE i s ,  

o f  course, l i a b l e  i n  any caSeas the 

3)  Extra Grant Conditions 
LJ 

Beyond the use o f  the record of dec 

lead agency. ) 

sion, DOE could negotiate 

m i t i ga t i on  procedures w i th  the contractor. and Include them as 

condi t ions w i t h i n  the DOE grant t o  the contractor. - 1505.3 states 

t h i s  as an e x p l i c t t  option, 

the in ten t  of the record o f  decision i n t o  a possibly enforceable 

contractual  agreement. A problem.here i s  tha t  the basic DOE 

contract  may be l e t  before the record of decision ex is ts .  I n  

tha t  case, what mechanism t s  avai lab le t o  force the contractor 

, 

This approach would al low conversion of 

I 

I t o  agree t o  amendments t o  the o r l g i n a l  contract  when the amendments 

are based upon a subsequent record o f  decision? 

One possible approach would be t o  include a "conditions subsequent'.' 

clause i n  the origina1.00E pro ject  contract. Such a prov is ion 

would, i n  e f fec t ,  n u l  ltfy the basic contract, unless the contractor 

. 

'and DOE agreed upon amendments t o  the o r i g i n a l  contract which 



would not exceed, reasonable avtlable control technology as defined 

by the federal EPA. 

financial risk of unexpected 

of mitigation measures which are eventually defined in the record 

of dec i s ion .b 

Alternatively, DOE can share some of the .:: 

hfgh cost due to the implementation L, 

/' 

4) Special Contractual Agreements 

The DOE could enter into a separate mlttgation contract or agreement 

with the contractor. 

damages, spectfic performance, performance btnding or other 

equitable relief beyond whet is traditionally included in project 

grant contracts. 

that it i s  difficult to define what consideration DOE Is providing 

in this contract. 

the construction of a geothermal plant, federal monies are exchanged 

for the construction of the plant. 

contract for mitigation measures, the contractor is pro3iding the 

mitigation measure services, but what is the DOE providing? One 

approach to this problem i s  to separate some of the funding from 

the origtnal DOE project contract and use the separated funds 

specifically for a mitigation.measure contract. If the funding 

of environmental control measures is separable from the overall 

project, this funding could then 

mitigation measures. 

Such agreement could provide for liquidated 

The major difficulty with this approach is 

/ 
I 

tn the original contract for the project for, say, 

Under a separate and subsequent 

1 

I 
tied to implementation ,of 

5) Regulatory Approach 

ure the authority to establish a regulatory program 

agency could enforce mitigation conditions in  the 

record of decision or require a "mitigation assurance permlt'' 

prior to the commencement of the project. 

the most active (and probably least politically attractive) 

LJ This approach represents 

! 

.' 1 ? 



nforcement mechanism. Its major advantage i s  that the 

er would be geared.specifical1y to the monitoring pr 

confronting DOE. 

D,OE could combine some of the parameters from each of the 5 

mechanisms listed above into a combined or hybrid program. The 

.exact choice of mechanisms wuld depend upon the significance of 

the project, resource constraints, the nature of  DOE'S participati 

and the financial support of the project by DOE. 

Deciding upon any of the above assurance mechanisms, DOE should also 

consider four additional issues which need to be resolved, regardless of the 

program chosen: 

1) Contractor reluctance - all of the m tfgation assurance programs are 

likely to meet with some contractor reluttance. Guidelines 

explaining the program to potential contractors is indicated. 

,The potential follow-up enforcement measures by DOE m 

established and thoroughly communicated for the monit 

to be creditable. 

insurance Difficulties - any assurance mechanism is likely to add 
some uncertainty to defining 1 iabi 1 ity of the contractor 

will make securing insurance for projects possibly more 

or expensive. Keeping the potential liability 

learly stated as possible, will minimize this i 

2) . 

I 

through performanue bonding or liquidated damage 

implications for E I S  Program - the CEQ guidellne 
major alteration in the use and effectiveness of the EIS process. 

In effect, the assurance mechanism could for the first time make 

statements of an EIS enforceable in court. It is likely that the 

3) 

&d 
, 

\? I I 



introduction of the EIS monitoring process will alter procedures 

and requirements in the initial EIS review process, and possi 

In tKe contracting arrangements for the project itself. The 

r example, records of decision may se 

documents may require a much'grea 

selecting the exact wording of such documents in the E 

a basis of contractual 

4) No Precedent 

It is very difficult to glve EI strong opinion on the 
\ 

e alterations of the EIS program i 

cause so much o f  what might be developed could be challenged 

and such challenges would amount to cases of first insta 

courts. It is impossible, therefore, to offer a reliabl 

f the outcome of such challenges. 

ESCOR recommends employing a two-tier system of enforcem 

mechanism should be reliance on!existing federal, stat 

oach.wil1 result in a minimum of resources expended, 

i s  administratively the most efficient sy 

Id be adequate'sin the vast majority of cas 

creasing the available fnformation on re1 

local environmental enforcement groups and increasing the level of liaison 

ps and DOE-NEPA. 

Possible shortcomings of this approach are related to the areas 

ot fail under 

No new authority would be required under 
I 

~ 

liance and effipacy. If the mftigation measures d 

state, federal or local group's jurisdiction, the efficacy of 
I LJ '* of course, Impaired. Likewise, If the mitigation measures 

I 

. '. 
r ' .  I 



. .  
call fW cQnt!Tl% Nore stringent than federal or s ta te  envtronmental reg- 

u lg t tans ks was requtred' I n  4 number of cases tn the EtS's examined I n  

Chapter 31, re l tance on loca l ,  s ta te  o r  federal r.egulations 'I's again 

Ineffecttve, 

out-weighed 6y the  r fmpl fcPty and e f f fc lency  o f  the local ,  s t a t e  and federal  

regulatory  approach, 

. .  . 

u 
The poten t ta l  for  such problems t o  occur, however, Is far  

, 

It I s  posst61e.that I'n a few cases federal EPA or loca l  regulatory 

author f ty  may 6e tnsuff IcPent for DOE compl tance monftorl'ng needs. 

s i tua t ions  could occur I'f the s tze 'o f  the pro jec t  Es stgni f icant ,  I f  the 

hpac ts  occur t'n non-cr l ter la  pol lutants,  and/or EP publ tc  scrut iny o r  

opposi t ion t o  the pro ject  f s  po ten t ra l l y  high, 

i n  the Baca case mentfoned i'n Chapter 3 I s  an example). 

one o f  the other enforcement techntques menttoned I n  t h i s  chapter may be 

These 

(The rell 'gfous c o n f l i c t  

Due t o  such cases, ' 

. required, 

The use o f  the record of dectsion by reference w i t h i n  e x l s t f  

The ROD f 
, ' I  

i s  not recommended by ESCOR f o r  reasons c t ted  ea r l t e r .  

a precise enough document f o r  obtafntng the type o f  spec l f i c  performance 

tha t  DOE would want t o  requtre and t b t s  op t fon - t s  not acceptable i n  terms 

o f  tncreasing DOE 1Eabt l I ty .  

permit system f o r  what should prove t o  be a r e a l t i v e l y  few cases does not 

seem appropriate o r  necessary.> These objecttons leave' the two contractual  I 

a l te rna t fves  - the use of amendments i n  the o r tg tna l  p ro jec t  grant, o r  the 

creat ion o f  a separate contract regarding m i t i ga t i on  measures. 

, I  

I 

I 

i The creatton of an e n t t r e l y  new regulatory 

L d  
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DOE Administrat ive Structure and pract ices 
tJ 

e l a s t  area o f  Invest igat ion i n  t h i s  pro ject  i s  concerned w i th  

m i n i s t r a t i v e  changes DOE-NEPA should make in  order t o  accommodate 

or ing  requfrements. I n i t i a l  e f f o r t s  were directed toward 

DOE-NEPA administrat ive practices. To tha t  end, ESCOR 

E Environmental Compliance Guide t o  

he DOE-NEPA process the NEPA A f f a i r s  D i v i  

i n t s  o f  in te rac t ion  i n  the NEPA process c 

EPA A f fa i rs  D iv is ion  t o  develop w i th  DOE I 

DOE branches, the post-EIS monitoring plans and rep 

s a summary o f  the relevant stages and authorized NEPA A f f a i r s  

i n  the review process as i t  is present ly defined. The stages 

t i l i z e d  t o  inf luence m i t i g a t i o n  measure compliance o r  

report ing are: 

meetings and reviewing comments. 

lementation plans. r 

o f  DE I S requ I rements . 
iewing D E l S  for  document adequacy. 

. .  Rev’iewing and resolv ing General Counsel comments. 

If strong re l iance is t o  be placed on local ,  s ta te  and federal environ- 

mental agencles f o r  enforcement o f  m i t i g a t i o n  asures, the DOE monitoring 

plan may be developed a t  a l a t e r  stage in the process, say, near the revfew o f  



- c 
DESIGNATED PARTICI 

Stage in NEPA Process 

1) Evaluation of Action Sign1 

,-Identification of action as potentially requiring -Review.acti'on and determine level of documentation 

- Log in action on DOE tracking system 

an EIS. requ i red. 

2) Initiation of EIS Preparation 

-Designation of Lead Agency -Coordination with other concerned agencies 

-Scopi ng -With Responsible Supervisory Official, conduct 

-With Responsible Supervisory Official, review 

-Evaluate implementation plan for approval 

-Coordinate implementation plan review including 

scoplng meetings 

and evaluate scoping comments 

-Implementation Plan Review 

consultation with General Counsel 
3) Preparation o f  DElS 

-Analysis of DElS Requirements -May be asked to aid responsible supervisory 

WRevFew and coord.inate other DOE office revi.ews 

off lcinl 

-Internal Review of DEtS 
to determine document adequacy 

WProvTde comments to responsible supervisory 

-Prepare approval memo for 

WTransmlt Memo to General Counsel to i.nitiate 

official 

for Env i ronment 

formal consultation 

EXHtBlT 2 



c C 
DESIGNATED PARTICIPATION OF THE NEPA AFFAIRS DlVlSlON IN THE NEPA COMPLtANCE PROCESS 

Page 2 

Stage in NEPA Process 'NEPA Affairs Division Authorized Action 

-Review General Counsel comnents and resolve 
any differences 

-Transmit concurence to Assistant Secretary 
for Environment 

4) DElS Approval 

-DEIS Distribution 

-Public Review of DElS 

-Initiate distribution of DElS - 

-With responsible supervisory official, review 
public hearing comments 

5) Preparation of FElS 

-Analysis of FEIS Req;irements -May be asked to aid responsible supervisory 
offici a 1 

. .  
-Internal Review of FEIS -RevFew and coordinate other DOE office reviews 

to determine document adequacy 

-Provide comments to responsible supervisory 
official 

-Prepare approval memo for Assistant Secretary 
for Environment 

-Transmit Memo to General Counsel to initiate 
formal consultation 

-Review General Counsel comments and resolve any 
differences 

-Transmit concurence to Assistant Secretary for 
Environment 

EXHIBIT 2 

~ ~~ 



C .  c 
DESIGNATED PARTlClPAT ON OF THE NEPA AFFAIRS DtVtSlON tN THE NEPA COMPLIANCE PROCESS 

Page 3 

Stage in  NEPA, Process 

-Public Review of FEiS 

NEPA Affairs Division Authorized Action 

-With responsible supervisory official, review 
public hearing comnents 

6) NEPA Follow-~p 

-Review Implementation -Determine adequacy of implementation with EIS 
commitments 



document adequacy or analysis of D E l S  requirements. If contractual admendments 

to the original grant are contemplated as the enforcement mechanism, the 

compl iance plan development should probably be initiated at an 
W 

e. The specification of information to be gathered by DO 

ctors should be part of the DOE-NEPA procedural guidelines in any case, so 

that its availability to DOE-NEPA is assured at whichever stage 

comp 1 i ance plan i s deve 1 oped. 
~ 

relationship of these stages to the letting of the basic DOE grant 

evant to the administrative design problem. The basic contract is 

y signed prior to the initiation of the NEPA process, but DOE participation 

in the profect is contingent on an authorization to begin construction. 

horization must follow successful completion of the NEPA process and 

This 

specification of thk mitigation 'measures in the ROD. 

of conditions subsequent clause is already employed in the DOE contr 

process'. 

subsequent contractual amendments to the original grant to mandate 

progress reports on implementation of mitigation measures would see 

Recommendations 1 

Thus, in effect, khe use 

Therefore, expansion of these conditions to require adoption of 

I I 
I 

Having examined other Federal agency compliance monitoring systems, EIS 

information content on mitigation measures, alternatlve enforcement mechanisms, 

and present DOE-NEPA administrative practices, ESCOR recommends the adoption of 

a system loosely base on the Federal EPA approach. The characteristics of 

this system are represented here for easy reference as Exhlbit 3. 

\ 
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Agency: Environmental'Protection Agency 

System Descript ion: 

o r  " t h i r d  party''. 

sends lnformation on the pro jec t  t o  interested groups i n  the area. 

Post E I S  monitoring i s  general ly l e f t  t o  the p u b l i c  

When a pro jec t  i s  completed (becomes operat ional) ,  €PA 
W 

Any 

v i o l a t i o n s  may be reported t o  EPA o r  other concerned 

fol low-up action. 

Construction grants are administered by regiona 

mental agencies through agreements which incorporate 

t i o n  measures from Record o f  Decisions. 

Information Service: When funds are appl 

i s  required. Pro ject  Inspections dur ing 

federal  agencies' f o r  

o r  s t a t e  envi ron- 

monitor ing and mi t iga-  

ed fo r ,  a de ta i led  f a c i l i t y  p lan 

r u c t i o n  phase are ex- 
4 

pected t o  discover any discrepancies, s t ruc tu ra l  o r  environmental. State 

environmental agencies are expected t o  bear r e s p o n s i b i l i t y  for  monitoring 

and enforcement o f  environmental r e s t r i c t i o n s .  

are a lso  considered an information source of problem areas. 

C i t i zen  sc t lon  groups 

ed fo r ,  a de ta i led  f a c i l i t y  p lan 

r u c t i o n  phase are ex- 
4 

pected t o  discover any discrepancies, s t ruc tu ra l  o r  environmental. State 

environmental agencies are expected t o  bear r e s p o n s i b i l i t y  for  monitoring 

and enforcement o f  environmental r e s t r i c t i o n s .  

are a lso  considered an information source of problem areas. 

C i t i zen  sc t lon  groups 



S t a f f  Environmental Expertise: Expertise varies widely from s ta te  t o  , 



The basic ra t iona le  f o r  adoption o f  t h i s  approach i s  tha t  the EPA system 

i s  the one that  has a post-operational monitoring component'that r e l i e s  most 
b, 

heavl ly  on information dissemination and local  regulatory e f f o r t s  t o  assure 

compllance. The HUD system does not monitor pro jects  a t  a l l  a f t e r  construction. 

The Department o f  I n t e r i o r ,  Corps o f  Engineers.and Highway,AdmInistration 

do post operational monitoring but such monitoring seems t o  require more 

extensive resources than the EPA approach. These systems a lso employ contractual 

obligatSons more extensively than the EPA system. Furthermore, the nature o f  

the re la t ionsh ip  between DOE and a DOE funded energy f a c i l i t y  seems to  

resemble EPA's s i t u a t i o n  more c losely  than the other agencies. Strong 

. regulatory controls,  continued ownership of the f a c i l i t y  o r  per iod ic  

reassessment of a p ro jec t  g i v e  these other agencies stronger long-term contro l  

over t h e i r  pro jects  than DOE has over i t s  projects. 

turns many o f  i t s  pro jects  over t o  others f o r  ownership and operation a f t e r  

construct ion i s  completed. 

DOE, l i k e  EPA, essent ia l l y  

! 

The f i n a l  reason f o r  adoption of B modified EPA approach i s  l inked t o  

ambiguity of the guidel ines and CEQ's present in terpretat ron o f  them. The need 

t o  set up more s t r ingent  monitoring based on contractual ob l igat ions and 

frequent on-si te inspections is lacking. 
~ 

The modlf icat ions t o  the EPA system tha t  ESCOR recommends r e l a t e  t o  

providlng more s t ruc tu r ing  of  the lnfprmation flows w i t h  respect t o  the 

frequency and content o f  m l t i g a t i o n  measure compliance report ing. 

possible strengthening or formal iz ing o f  re la t ionships between DOE-NEPA and 

local  and s ta te  environmental agencies w i t h  regard t o  information on.mi t igat ion 

Secondly, a 

compllance may be desirable. The character is t ics  o f  a DOE-NEPA system I 

incorporating these changes Is shown i n  Exhib l t  4. 

I 



Proposed DOE-NEPA System 

System Descript ion: 

accomplished through DOE contract p ro jec t  o f f i c e r s ,  

provided t o  such o f f i c e r s  by DOE-NEPA t o  a i d  I n  t h e i r  inspections. 

Pre-operational monitoring o f  mi t iga t ion  compliance i s  

A check l i s t  may be 
~ 

Post E I S  compliance monitoring takes place by three mechanisms: 

I )  Periodic contractor compliance status 
repor t ing t o  DOE-NEPA 

2) Dissemination o f  compl iance reports t o  
relevant federal,  s ta te  and loca l  environmental 
agencies having permit au thor i ty  

I n  ra re  cases, DOE s t a f f  pro ject  s i t e  v i s i t s  
t o  v e r i f y  compliance wl th  a contractual 
ob l iga t ion  regarding a mi t iga t ion  measure 

3 )  

Information System: Structure o f  post-EIS repor t ing I s  developed by DOE-NEPA , 
s t a f f  o r  t h e i r  consultants around the stage o f  reviewing of D E l S  by DOE-NEPA. 

Post-EIS Monitoring Schedule: Schedule of compliance monitoring i s  set  out in  

s t a f f  o r  t h e i r  consultants around the stage o f  reviewing of D E l S  by DOE-NEPA. 

Post-EIS Monitoring Schedule: Schedule of compliance monitoring i s  set  out in  

post-EIS repor t ing requirements document. . 

Ver i f i ca t ion :  V e r i f i c a t i o n  o f  report ing accuracy i s  l e f t  large ly  t o  loca l  

regulatory groups except where contractual ob l igat ions t o  DOE are involved. 

Staff Environmental Expertise: Pre-operational compliance monitorlng depends 

upon DOE contract  o f f i cers  without s ign i f i can t  environmental expert ise. 

case of d l f f i c u l t y ,  DOE-NEPA consultants o r  s ta f f  are avai lable.  

operational compliance monitoring r e l i e s  upon local  environmental agency 

personnel w i th  environmental expertise. 

In 

Post 

Legal ‘Requfrements: 

and local  regulatory  authort ty.  

Legal requtrements are mostly based upm federal I state 
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RECOMMENDED COMPLIANCE MONITORING SYSTEM FOR "IMPORTANT" EIS 'S 1 LJ 
ESCOR recommends the fol lowing steps in an environmental compliance 

monitoring system for important EIS's: 

1) During review of FEIS, DOE/NEPA.staff will designate projects as 

"important" cases if they meet some established guihelines (size 

, of project .is significant, impacts occur on non-criteria pollutants, 

etc.). Determination of important cases would be the prerogative 

1 of DOE/NEPA. 

2) Recomnendations for contract inclusions regarding project 

environmental monitoring are currently made by the DOE program 

office. Prior to contracting projects which have been designated 

as important cases, these recommendations will be reviewed by 

DOE/NEPA for environmental mi tigation and monitoring adequacy. 

Based on operations office recommendations , DOE/NEPA formulates 
a compliance plan and prepares a post-EIS reporting requirements 

document . 
The post-EIS reporting requirements document is recommended to . 
the DOE program office and incorporated into project contracts. 

Status reports from on-site investigations are included in an 

environmental project file maintained and reviewed by DOE/hEPA 

for the l'ife of the project, 

3) 

4) . 

5)  

1 



6) Any perceived problems raised by the post-EIS compliance reports 

. are  referr'ed t o  the program offices and contracting officer for 
\ 

enforcement action.. 

In certain cases, DOE/NEPA may wish t o  take a more active role. T h i s  

can be done i n  a number of ways: 
I 

1) DOE/NEPA may wish t o  originate some recommendations for contract 

inclusion rather t h a n  just reviewing DOE operation office + - 

- recommendations ; 

2) DOE/NEPA may, i n  extreme cases, wish t o  schedule some inspection 

of project compl iance i t s e l f ;  * .  

3) DOE/NEPA may wish t o  take a more active role i n  assuring t h e ,  

resolution of compliance problems rather t h a n  j u s t  referring 

them to  the DOE contracting officer. 

\ 
The proposed system should be able to  accommodate these a1 terations, , 

The safety compliance program could follow a similar procedure for 

Ymportant . .  cases". 

After re-evaluation by ESCOR's environmental attorney, we are s t i l l  of 

the opinion tha t  there i s  a legal requirement to  implement some form of ' 

monitoring for every project. We, there 

adoption o f  a "passive" system (describe 

report) for  cases not designated by DOE 

characterist ics of such a system 

1 

e ,  would st i l l  recommend the 

n Chapter V of our project 

PA as ,"important". The 

e reproduced here for convenience. 

L, I 
I 

- 2 -  



PROPOSED GENERAL DOE/NEPA COMPLIANCE MONITORING SYSTEM 

I System Description: Pre-operational monitoring of mitigation compliance 

is accomplished through DOE contract project officers. A checklist may be 

provided to such officers by DOE/NEPA to aid in their inspections.. 
, 

Post-EIS compliance monitoring takes place by three mechanisms: ' 

1) Periodic contractor compliance status reporting 
to DOE/NEPA; 

Dissemination of compl dance reports to relevani 
federal , state and local environmental agencies 
having permit authority; \ 

In rare cases, DOE staff perform site visits to 
verify compliance with a contractual ob1 igation 

2)  

3) 

- regarding a mitigation measure. 
, 

Information System-: 

staff or their consultants around the stage of reviewing of FEIS by DOE/NEPA. 

Post-EIS Monitoring Schedule: Schedule of compliance monitoring is set out 

in post-EIS reporting requirements document. 

Verification: 

regulatory groups except where contractual ob1 igations to DOE are involved. 

Stiff Environmental Expertise: 

depends upon DOE contract officers without significant environmental expertise. 

In case of difficulty, DOE/NEPA consultants or staff are available. 

operational compliance monitoring re1 ies upon local environmental ,agency 

personnel with environmental expertise. 

Structure of post-EIS reporting is devel oped by DOE/NEPA 

Verification of reporting accuracy is left largely to local 

Post-operational compl i ance monitoring 
' 

4 

Post 

I 





DOE'S Legal Authority for Environmental Monitoring 
bi 

The following section was developed by Mr. Swartzman, our environmental 

attorney, after reviewing the National Environmental Policy Act (1969) , the 
ouncil on Environmental Quality Regulations (1978) , appropriate passages 
rom Public Law 95-91 and the recent DOE directive 5440.1A. 

I 

From what source does DOE derive its legal authority to require 

. or provide environmental monitoring? 
1 

I reviewed the National Environmental Policy Act of 1969, specifically . 

looking for language which authorized or required the Department of Energy to. 

include mitigating enforcement mechanisms in their programs. It is my opinion 

. that this is not included in the Environmental Policy.Act, that in fact, NEPA 

is designed to effect the decision-making process of federal agencies, but 

not to'have a further programmatic impact on the activities of the agencies. 

However, the Council on Environmental Qual i ty Requirements (dated November 29, 

1978) I feel takes a significant step beyond the spirit and the letter of NEPA. 

The regulations, in fact, do make a number of statements which very strongly 

require that the results of environmental impact statements be acted upon and 

not just be taken into account in the decision-making prQcess, For instance, 

Regulation 1500.1C states that the purpose of NEPA is not to produce paper, 

but to produce actio - "The NEPA process is i 

officials . take actions that protect, restore, and enhance the 

environment". Regulation 1500.6 states that federal agencies , including 
DOE, are' to view the Act as supplementary to the powers given to them under 

a \ 

I 

nded to he1 p pub1 ic 

I 



' other laws and that  they should comply w i t h  NEPA and w i t h  these.regu1ations 

which I am ci t ing,  unless specifically prohibited from doing so by other 

laws. In Section 1500.3 i t  i s  stated that  the mandate of t h i s  Act is  

"applicable ' to  and binding  on a1 1 federal agencies" , which imp1 ies  , or more 

than implies - i t  actually s ta tes  that  DOE will have t o  comply w i t h  the 

sections of these regulations. Specifically, Regulation 1505.3 requires the 

agencies t o  monitor the work a f t e r  'an EIS i s  prepared i n  a l l  important cases 

and says that  the agency may_ monitor i n  other cases, b u t  that  mitigation 

7 shall be implemented i n  a l l  cases. Especially, I would refer  the r 

t o  some of the other language under that  section 'which s ta tes  tha t  

shall include conditions of.mitigations i n  any contracts, grants or programs, 

and secondly, tha t  the agency shall condition f u n d i n g  of actions on tha t  

L, 

* mitigat ion.  I t h i n k  tha t  clearly s ta tes  that  DOE will have t o  comply. In 

addition, Regulation 1507.1 s ta tes  that  a l l  agenc,ies of the federal bover 

shall comply w i t h  these regulations. So, i t  appears that  even though NEP 

does not ,  i n  my opinion, require some of these actions, CEO's 
I 

t a t ion of NEPA and the regulations that  they promulgated under N 
I 

do, i n  f ac t ,  require this. ' 
\ 

How is environmental monitoring authority delegated w i t h i n  DOE? 

As f a r  as internal authorization t o  do mitigation 

I would re fer  'the*reader t o  DOE Order DOE 5440.1A, dat 

and i n  that  document I will make two references. P o i n t  5B5.sets out certain 

responsibil i t ies of the Assistant Secretary for Environment and that  Secretary's 

1 .  

enforcement , ' I  
I 

I 
' 



, 

NEPA Affairs Division. This section states that the Director of that division 

- shall "track environmental impacts and issues relating to actions subject 'to 

ional Environmental Policy Act review, and assure the implementation o f  

L, 

into Department of 

on, Section 5C9 
I 

and 10 require the "various responsible supervisory officials" to make ,clear 

~ what mitigating measures they are committed to implement and to monitor and . 
prepare, where appropriate, periodic reports on the status of this ' , 

implementation. It appears that those two sections taken together give 

internal authority to DOE officials to monitor the progress of mitigating 

measures and then gives the responsibility, as well as the authority, <to 

the NEPA Affairs Division to actually take action to assure that the mitigation 

measures are implemented. There is no discussion of this in DOE's regulations , 

dated March 28, 1980 and which appear at 45 Federal Register 20694. This i 

DOE's submission entitled "Compliance with the National 'Environmen 

Act in Response to CEQ's Regulations". These regulations by DOE a 

as to the issue of monitoring and mitigation enforcement. 

memo I referred to earlier, which is dated subsequent to this regulation, 1 ,  
think you could read the silence in the Federal Register publication as pot 

+ 

Given the internal 

\ 

g prohibiting of mitigation enforcement actions, but merely that 

OOE had n,ot at that time made a decision as to what they were going to do. t 

Are we aware of any limits on DOE's monitoring authority? 

There are two potential limits on 

the CEQ regulations. One is the act 

DOE's activities in implementing 

that set up the agency which is the 

- 7  



Department of Energy Organization Act 42 US C 7112. A c 

t Act indicated nothing specific prohibit 

ory review of 

the Department 
4J  

I f Energy from implementing the mitigation measures requ 

pointed out above, t ha t ' s  the one time i n  which  the Department of Energy 

would not have t o  mitigate o r  take mitigation actions, i f  they were 

-spec i f ica l ly  prohibited from doing so. The second area tha t  m i g h t  limit 

them is case law. 

on this and a cursory review of the Act does not indicate any conflicting 

language. 

CEQ's regulations. However, a definit ive opinion on tha t  would have t o  

However, t o  my knowledge, no case lay has been generated 

I t  appears tha t  the agency can, i n  f ac t ,  go ahead and implement 

t a thorough Teview of the case law and of t h a i  Act. 

So, i n  conclusion, I would say tha t  although I t h i n k  tha t  much of what 
. .  

CEQ i s  requiring the agencies and DOE t o  do i s  on a tenuous basis when i t  

comes to the Environmental Policy Act i tself ,  i t  is  clear  tha t  the regulati 

as they exist today give a strong mandate to  the Department of Energy,that 

they shal l  monitor and shall take action t o  make sure tha t  mitigation i s  

accompl i shed 

,. 

I I 

\ 



I 

Use of the  Record of Decision and Safety,Analysis R 
System for  Implementing Post-EIS Monitoring 

\ 

b, 

Can Record of Decisions be used as a mechanism t o  implement the 
monitoring system,? 

Conditions o r  m i t i ga t i on  object ives f rom the Record o f  Decision could 

be incorporated by an amendment i n t o  the o r ig ina l  agreement between DOE,and 

the DOE pro jec t  contractors. I n  e f fec t ,  t h i s  would make the. Record o f  

Decision binding on the p ro jec t  contractor. The major problem i n  t h i s  

i s  t h a t  the language o f  t h e  Record o f  Decision does no t  always 

lend i t s e l f  e a s i l y  t o  the  inc lus ion  (by reference) i n  ap enforceable 

contractual  framework. Records o f  Decision are not present ly w r i t t e n  w i t h  

ontractuat binding performance speci f icat ions.  Furthermore, inc lus ion  

. the Record o f  Decision by reference i n t o  ex i s t i ng  contracts could put  DOE 

i n  the pos i t i on  o f  being l i a b l e  f o r  forecasts DOE makes as pa r t  o f  the  E I S  

review process. I f such forecasts are not correct 'and the ROD i s  p a r t  o f  

a contractual  arrangement, DOE might f i n d  i t s e l f  i n  a d i f f i c u l t  pos i t ion,  

e.g. , acceptable fu tu re  environmental q u a l i t y  could be dependent upon both 

successful m i t i g a t i o n  measures by the contractor and upon the forecasted 

background p o l l u t i o n  concentrations made by DOE. 

I 

.- 

. I 

V I  

I f  fu tu re  p o l l u t i o n  
\ 

ncentrat ions are greater than those predicted, .it w i l l  be possible f o r  

(DOE i s ,  o f  course, l i a b l e  i n  

I 

both DOE and the contractor t o  be l i a b l e .  

any case as the lead agency.) 

Can the  SARS Guidelines be used as a mechanism f o r  implementing 
post-EIS monitoring? ~ 

The SARS Guidelines, l i k e  the NEPA Regulation, are devoted t o  devis!ng 
I 

a method o f  i d e n t i f y i n g  po ten t ia l  hazards and i d e n t i f y i n g  measures which 



woujd reduce these hazards. In regard to monitoring, the SARS Guidelines 

the following: . 
iJ 

"Plans for safety audits, reviews; and surveillance activities 

for th'e facility or operation should be described., These 

descriptions should reference the frequency and type of 

'. surveillance activlty to be conducted as well as the 

credentials of the performing personnel . I' ! 

Thus, SARS does not constitute a compliance monitorjng system in any 
sense but is only useful in identifying hazards and requiring safety. 
monitoring.plans. Its applicability as a'mechanism to implement the NEPA . 

monitoring function is therefore limited. 

Can the environmental 'and safety monitoring programs be combined? 
I 

I ESCOR recommends merging the environmental and safety monitoring into 

' a combined system. Including the post-SARS compliance monitoring program 

with the post-EIS environmental compliance monitoring prggram will el iminate 

redundancy of effort and in some cases reduce the required 'resources for 

both goals. 

on-site visits when approproate.) A combined program has the added 

advantage of accumulating in one office all project monitoring information. 

' .  

( A  common information file can be used, as well as common 

I 

, I  

L, 
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. . base1 ine meteorology 
characterization of the geothermal source 
- aeoloav " -  -.I.. 

- chemistry b 



I 

. t e r res t r ia l  ecology 

aquatic ecology 
W 

Envi ronme 

. surface and subsurface water hydrology 

. surface and subsurface water quality 

. geothermal recovery processes . 

t a l  monitoring must be carried out t o  demonstrate that  the 

geothermal recovery f a c i l i t i e s  are being constructed and operated i n  

compliance w i t h  environmental standards and regulations. Environmental 

standards and other requirements for construction and operation include 

consideration of occupational safety and health, a i r  qual i t y ,  water quali ty,  

hazardous waste disposal , spil l  prevention and cleanup, noise, 

nagement of flood plains and wetlands, and \ 

servation o f  national his tor ic  1 andmarks. 

. .  

Environmental monitoring is  divided i n t o  two phases: pre-operational 

and operational. The pre-operational phase encompasses that  period of time 

up t o  the s t a r t  of construction and consists of baseline data collection. 

he operational phase o f  monitoring encompasses construction, we1 1 s i te  

up and plant operation. The purpos 

rogram i s  t o  detect any significant deviations 

. which indicate tha t  the recove 
i s  no t  operating properly;, 

, which consti tute a harmful effect  on the 
envi ronment ; or  

. which are i n  excess of applicable a i r  
qual i t y  and emission standards. *. 

k.r 
b 
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Table 1 presents a summary of the generic monitoring requirements of a 

Li geothermal energy recovery f a c i l i t y  according t o  category ( i  .e., atmospheric, 

hydrologic, e tc . )  and operational phase. A discussion of the generic 

parameters which need t o  be monitored fo r  each category i s  presented i n  the 

\ 



C -  C 

SUMMARY OF GENERIC MONITORING REQUIREMENTS FOR 
I GEOTHERMAL RESOURCE DEVELOPMENT 

Type of Generic 
. Monitoring Phase Requirements Baca Speci f i ca t i ons 

ATMOSPHERIC Pre-opera ti onal . Air quality baseline H S concentrations i n  the area o f  the 
ggothennal wells and i n  the general 
project area. Sampling: 50 s ta t ions 
over 50 days i n  general area, 24 
s ta t ions over 11 months  near wells. 
Wind speed and direction a t  4 
locations i n  general area; and 
temperature, humidi t y  and precipitation 
a t  project site. 

4 sites - a t  plant and 3 mobile 
stations.  Will monitor: wind speed 
and direction, temperature, humidity, 
solar  radiation, precipitation, TSP, 
H S (see Baca EIS. pages 11-15 fo r  
dgtai ls) .  

data. 

data. 
. Meteorological base1 ine 

I 

+ 
P 

I 

Operational . Continued'air quali ty 
and meteorological 
monitoring (as necessary 
on a si te-specific 
basis). 

.. 

GEOLOGICAL Pre-operational . Baseline data on None specified. 
natural subsidence and 
seismicity of project . 
area. 

subsidence o r  sei  smicity. 
. ,  Operational . Detection of any induced seismicity g r i d  i n  area. 

', 



C c 
Table 1 (continued) 

.>. 

. Type of - Generic 
Monitoring Phase Requ i rements Baca Specifications 

HY DROLOGI c Pre-operati onal . Baseline data collection 1 year discharge data collection from 
of Surface water data:  
flow rates ,  levels, Creeks. In addition, 2 years of water 
qual i ty. 

Additional data . Subsurface water data: 
groundwater 1 evel s , , 
qual ity. 

Redondo, Sulphur  and San Antonio 

quality from creeks and springs (see 
Table 3 . 3 ,  Baca EIS). 
t o  be collected 3 times per year (see 
pages 11-10, 11). 

Operational . Continue monitoring of 
surface water quality t o  
detect environmental 

I imp.acts. 
w . Continue monitoring of 

subsurface water t o  
detect arty impacts 
(groundwater 1 evel s and 
quality) due t o  geothermal 
f l u i d  withdrawal and 
reinjection. 

u1 

I 

7 surface water sites selected t o  
monitor parameters considered t o  
have health or environmental 
significance (specific parameters t o  
be determined). In i t i a l  sampl ing 
frequency is once monthly, and t o  be 
reduced when baseline data is 
complete (see page 11-14, Baca EIS). 
S%ubsurface water monitoring schedule ’ 
designed t o  detect sp r ing  and stream 
flow depletion i n  project area. 

ECOLOGICAL 
Terrestrial  - Pre-operational 

-0 - -- 

Operational 

.- -I----- - _______ 

. Baseline data on f lora  
and fauna surveys 
(vegetation, wild1 i f e  , 
birds). salamander, elk pellet group transect - 

Vegetation surveys, small mammal 
surveys, bird transect surveys, rare 
and endangered species - Jemez 

counts, winter large mammal survey. 
. Continue ga ther ing  base- 

line data where necessary. 
. Monitor (regularly) for 

any baseline variations 
and any impacts caused by 

’ fac i l i ty .  

-____ -_--_-__ e--_I_- 

Avian.monitoring, mammalian monitoring, 
faunal monitoring, salamander monitor- 
i ng  , peregrine monitoring, biotic 
summary. See pages 11, 12, 13 i n  Baca 

’ EIS for description. 

--- - - - _ _  . 
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Table 1 (continued) 

Type of Generic 
Phase Requirements Baca Specifications , Monitoring - 

ECOLOGICAL (continued) 
Aquat i c Pre-operati onal . Watershed survey. Physical description of Redondo, 

Sulphur and San Antonio Creeks. 

of algal community (18 stations), 
Aquatic surveys Sampling and taxinomic description (algal, benthic, inver- 

. tebrates , f i sh , etc. 1. macroinvertebrate survey (25 
stations) (see page 11-9, Baca EIS). 

Operational , Continued monitoring of Periphyton sampling and generic 
aquatic communities on identification, macroinvertebrate 

I a regul ar bas i s . benthos sampling, qualitative, . 

w tn I 
description of fish community (all 

' I  at each site), stream substrate 
diversity (see page 11-13, Baca EIS). 

PROCESS Pre-operati onal . Noise. Mitigation measures developed (p. 11-5). 

Operational . Noise. Mi tigation measures devel oped (p. 11-5). 

Not specified. . Geothermal fluids. 

. Geothermal fluid 

. Leachates. 

. Verify performance of 
mitigation and control 
techniques. 

characterization. 
Initial analysis only. 

Not specified. 



ATMOSPHERIC MONITORING 

CI, I 

Ob j ec t i  ve 

The purposes of an atmospheric monitoring program include: 

. establishment of the baseline a i r  quality; 

. establishment of the base1 ine meteorology; 

. characterization of the atmospheric transport 

. detection of any significan't impact on atmospheric 

properties of the area; and 

quality dur ing  operation. 

Geothermal energy recovery may release a variety o f  gaseous substances 

t o  the atmosphere. The principal gas of concern is  hydrogen sulfide. However, 

other gaseous species, such as residual methane, ammonia, carbon dioxide ,  heavy 

hydrocarbons ,' boron, mercury, and radon , should a1 so be monitored i f  they a re  

present i n  the geothermal f l u i d .  The atmospheric monitoring program is 

designed t o  detect whether any of these substance3 are  native t o  the area 

where the project is  being developed, and t o  detect ,  once the project i s  i n  

. 

, 

operation, any significant impacts on the atmospheric qual i ty  of the area. 

. Table 2 presents the basic atmospheric and meteorological parameters 

which may need t o  be monitored. Pre-operational atmospheric monitoring 

consists of obtaining baseline data on the a i r  quali ty and the meteorology 

o f  the area. The primary a i r  quality parameters t o  be monitored are: H2S, 

\ B, SO2, 03, NO, NOX, COP, Hg, NH3, Rn ,  As, and TSP. T h i s  l i s t  contains most 
- 

of the gaseous substances which may be released into the atmosphere due t o  
ti 

- 17 - 
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geothermal resource development. The list of parameters will need to be 

CI adjusted to site-specific conditions (e.g., base1 ine air quality, additional 

process emissions). 

The primary meteorological parameters which need to be monitored ,are 

wind speed and direction, precipitation, relative humidity, atmospheric 

pressure, temperature , and solar radiation. These parameters should be ' 

monitored on a continuous basis and atmospheric stability calculated 

as-needed for individual projects. 

Operational phase atmospheric monitoring is an extension of the 

baseline monitoring of air quality and meteorology. 

from various streams (i .e. , drilling, construction, plant operation, water 
tower cooling, etc.) need to be monitored. These process streams are 

In addition, emissions 

* 

discussed under the section for process monitoring, 

If .the geothermal fluid contains significant quantities of mercury, 
I 

ammonia, radon, arsenic, or boron, then monitoring of the air-borne 

concentrations of these constituents will be required. In addition, 
meteorological conditions at various elevations in the proximity of the 

hermal plant and wells must be monitored to detect any significant 

impacts. 





of geothermal fluids has 
subsidence o r  'seismicity. 

P1 an 
7 

e development of the geothermal resource for  energy 

the subsurface withdrawal , reinjection o r  disposa.1 

volumes of geothermal fluids. T h i s  may induce subsidence 

even i n  areas tha t  are  normally stable geologically. To 

and occurrence of any movements, a monitoring program i n  

must be undertaken. This monitoring plan i s  out l ined i n  

The level of induced subsidence and seismicity 

s ignif icant ,  i s  si te-specif ic  and will vary fo r  each 

recovery will 

of massive 

and seismicity, 

assess the impacts 

the project area 

Table 3. 

considered t o  be 

geothemal recovery 

I - 



Parameter 

Subsidence 

Sei smi ci ty 

Table 3 

GEOLOGICAL MONITORING 

Frequency 

At a frequency sufficient to establish 
basel ine elevations and rate, Annually 
or semi-annually thereafter, or at a 
frequency sufficient to determine any 
deviations from basel ine projections. 

Continuously. 

- 21 - 
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Loca ti on -- 

Set up monitoring 
over enti re 
project area 

Single location 
at site. 

I 
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HYDROLOGIC MONITORING 

Objective 

The purpose of the Hydrologic Monitoring Program i s  to :  

, obta in  basel ine data on surface and 
subsurface hydrology and water qua l i t y ;  
and 

data (during operation) which may requi re 
m i t i g a t i o n  procedures 

. detect  any var ia t ions i n  the basel ine 

P1 an 

Table 4 ou t l ines  a generic hydrologic monitoring plan f o r  a geothermal 

f a c i l i t y .  The locat ions of the sampling s i t e s  are s i te -spec i f i c  and depend 

on the hydrologic features o f  the pro jec t  area. A t  l e a s t  one permanent 

surface water s t a t i o n  and one permanent subsurface water monitoring wel l  

should be established. I n  addi t ion,  sampling s i t e s  may include pub l ic  

water supplies, domestic groundwater wel ls  , a g r i c u l t u r a l  i r r i g a t i o n  and 

drainage systems, r i v e r s  streams creeks o r  any other hydrologic features 

present i n  the p r o j e c t  area. 

It i s  necessary t o  monitor surface water and groundwater leve ls  and 

water q u a l i t y  a t  permanent s ta t ions and a t  regular frequencies throughout 

the operation o f  the pro ject .  



Table 4 

HYDROLOGIC MONITORING 
I 

Parameter( Frequency 

Surface and groundwater Monthly . 
major water quali ty 
constituents: Na, K, 

HC03, TDS, SS, pH, 
Cas Mg, c1, so49 c o y  

Locati on -- 

Set up permament surface 
water qual i t y  station 
(number depends on water- 
shed, a t  l ea s t  one fo r  
every major water artery).  

Temp. (others as  Special monitoring we1 1 s 
necessary). (number of sites depends 

on size of project). 
Any water/runoff control 
structures ( i  .e. 
retention ponds) * 

Same as. above, b u t  not Surface and groundwater Monthly t o  determine 
trace water qual.ity baseline, Less necessary a t  runoff 
constituents: Ag, As, frequent1 y thereafter control structures * 
B, Ba,*Cd, Cr, Cs, Cu, (4-6 times annually 
F, Fe, Hg, l i , . M n ,  Mo, du r ing  operation). 
N i ,  Pb, Rd, Se, Sr, V ,  
Zn (others as necessary). 

Flow rates Monthly A t  surface water 
monitoring stations.  

Water levels (surface Continuously 
and subsurface) 

A t  permanent surface 
water monitoring 
station and permanent 
groundwater monitoring 
well 



ECOLOGICAL MONITORING 
1 .  

Objective 
ts, 

The purpose of the Ecol ogi cal Monitoring Program i s : 
i 

to establish detailed baseline data on the 
terrestrial ecology; 

. to establish detailed baskline data on the 
aquatic ecology; and 

. to detect any impacts on the above from 
geothermal recovery operations. 

1 

P1 an 
I_ 

Ecological monitoring is divided into two categories - terrestrial and 
aquatic. The generic parameters which need to be monitored are listed on 

Table 5 - Ecological Monitoring. 
Pre-operational terrestrial monitoring requires determination of 

terrestrial biological systems in the general project area. Studies should 

include seasonal vegetation surveys, sampling of small mammal populations, 

bird transect surveys, and observations o f  large mammal populations, In 

, surveys of rare and endangered species will be required if any 
o f  these species are found in the impacted project area. 

\ 

* Pre-operational monitoring of aquatic biota consists of: ,1) a 

hysical description of the present area watershed (size, number o f  streams 

nd rivers, seasonal variations, etc,) , 2) sampling and description of 
I \ 

and macroinvertebrate benthic communities and 3) qualitative 
I 

escription o f  fish and other aquatic species. 



Operational monitoring o f  the terrestrial and aquatic habitat requires 
, 

1) a continuation o f  any incomplete pre-operational base1 ine studies, and 

2) determination of any significant variations frbm baseline studies in the 

errestrial and aquatic habitats during construction and operation of the 

geothermal facility. 

I 

, 

I 



Table 5 

ECOLOGICAL MONITORING 

w 

i 

Parameter Frequency Location 

Terrestrial t 
Vegetation surveys Sufficient sampling Over ent i re  project 

(approx. 4 times per area. 
year) t o  determine 
basel ine variations 

Small mammal As above. As above. 

Bird transect As above. As above. 

Large mammal As above, As above. 

populations . 

surveys I 

popul a t i  on 

/ 

1 

Rare ' and endangered As above, As above. I 
species survey , (only if encountered i n  I 

other surveys) 
I 

Aqua t i c : 1 
I 

P hys i ca 1 des c r i  p t i on Sufficient t o  establish 
o f  watershed seasonal basel ine 

variations. Less 
frequently dur ing  
operation. 

Sampl ing of algal . As above, d u r i n g  Si te  specific. 
operati on : suf f i ci en t 
t o  detect any 'impacts 
(perha s once or twice 
yearly . 

Affected watershed. 

and macroi nverte- 
bra  t e  c m u n  i t i es 

I Site  specific. 
P 

Fish and other As above. 
aquatic species 



Objective 

l andf i l l s ,  ponds, tanks) .for l i q u i d  or sol id  wastes ( i  ,e. , geothermal I 

fluids, d r i l l i n g  fluids, cuttings, etc.) must be monitored for  air-borne, 

surface water and groundwater impacts 

screening tests for  hazardous materials as  defined under RCRA regulations. 

Waste cooling tower fluids contain algacides, herbicides and corrosion 

T h i s  moni tori ng w i  11 include 

PROCESS MONITORING 

The purpose of Process Monitoring is: 

. t o  identify any operational processes or process 
streams which are impacting, or have the potential 
t o  significantly impact, the environment; and 

. t o  verify the performance of any proposed mitigation 
and control techniques. 

P1 an - 

Table 6 presents the process streams which may require monitoring. 

A plan to  monitor noise levels i s  necessary, b u t  on a si te-specific basis. 

Noise monitoring may be constrained only t o  certain operations ( i  .e. , 
construction, d r i  11 i n g )  rather than a1 1 geothermal recovery operations , 

I 

and only a t  specified times. 11 

i 

Characterization of any solid wastes generated by the f a c i l i t y  will F 
il 

preventers. The process and disposal operations must be monitored. 

A change i n  the chemical composition of the geothermal f l u i d  may 
I 

occur dur ing  the plant 's  operational l i f e ;  thus, the fluids must be 

monitored t o  detect any changes i n  composition. A change i n  the ccd 
I 

- 27 - 



composi tion may require process adjustments and monitor ing of additional 

parameters which were n o t  originally identified. c./ 

In addition t o  monitoring the parameters presented i n  Table 6 ,  the 

monitoring program should verify the performance of any proposed m i  t igation 

and control techniques by allowing a comparison of base1 ine environmental 

parameters t o  those measured a f t e r  operational controls have been applied. 



Parameter 

Noise 

Leachates 

cooling tower 
fluids 

Geothermal fluids 

Cu, Zn, Se, Pb, Ag, 
Sb, TDS, pH, Eh) 
(others if necessary) 

(HZS, NH3, Hg, As, 

Table 6 

PROCESS MONITORING 

Frequency 

Determined on a site 
specific basis. 

On an as-needed basis,' 
to detect any 
significant runoff. 

As needed. 

As needed by processing 
requirements . 

Location 

At consthction 'and 
drilling sites. At 1 

plant site. 

Drilling fluid and 
cuttings disposal 
area. Any other 
waste disposal areas. 

Cooling tower and 
disposal areas. 

Ex tract i on/ i n jecti on 
wells or geothermal 
plant (as specified 

requirements 3 , by processin 


