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NOTICE : The projec t that i s  the subj ec t o f  thi s report 
wa s approved by the Governing Board o f  the Na t iona l 
Research Counc i l , whos e  members are drawn from the 
c ounc i l s o f  the Na t iona l Ac ademy o f  Sc iences , the 
Nat iona l Academy of Engineer ing , and the Ins t i tute of 
Med ic ine . The members of the c ommi t tee respons ible for 
the report  we re chosen for the i r  spec i a l  compe tenc e &  and 
with regard for appropr iate balanc e .  

Thi s  report has been reviewed b y  a group other than 
the authors , accord ing to procedures approved by a 
Report Review Commi t tee cons i s t ing o f  members o f  the 
Na t iona l Ac ademy o f  Sc iences , the Na t iona l Academy o f  
Eng ineer ing , and the Ins t i tute o f  Med ic ine . 

The Na t iona l Re search Counc i l  wa s estab l i shed by the 
Nat ional Academy of Sc iences  in 1916 to associate the 
broad c ommunity of sc ienc e and techno logy with the 
Academy ' s purpose s  of furthering knowledge and of 
advi s ing the federa l gove rnment . The Counc i l  operates 
in accordanc e wi th gene ra l po l ic ie s  determined by the 
Academy unde r the authori ty o f  i t s  congre s s iona l charte r  
o f  1863, which estab l i she s the Academy as a private , 
nonpro f i t , s e l f-governing membership c orpo rat ion . The 
Counc i l  has become the princ ipa l operat ing agency o f  
both the Na t ional Ac ademy o f  Sc iences  and the Na t iona l 
Academy o f  Eng ineer ing in the conduc t o f  the i r  services 
to  the government ,  the pub l ic ,  and the sc ient i f ic and 
eng ineering communit ies . It i s  admini s t e red j o int ly by 
both Ac ademies and the Ins t i tute of Med ic ine . The 
Nationa l Academy of Eng ineer ing and t he Ins t i tute of 
Medic ine we re e s tab l ished in 1964 and 1970, 
respec t ive ly , .  under the char ter of  t he Na t iona l Academy 
o f  Sc iences . 

Avai lab l e  from 

Wa ter Sc ience and Te chno logy Board 
Nat iona l Research Counc i l  
2101 Cons t i tut ion Avenue , NW 
Washington ,  DC 20418 
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PREFACE 

With this  report t he Commi t tee to Review the 
Me tropo l i tan Wa shington Are a Water Supp ly Study of the 
Nat iona l Research Counc i l  ( NRC ) fu l f i l l s  i t s  
re spons ibi l i t ies to  review and c omment upon the sc ient i
f ic and technic a l  aspec t s  of  the Corp s o f  Eng inee rs ' 
Wa shing ton Are a  Water Supp ly S tudy . When the commi t te e  
was ini t ia l ly formed in 1977, i t  wa s noted that f o r  a n  
NRC c ommi t tee t h i s  wa s a re lat ive ly long-term ass ignment . 

In 1980 t he commi t tee was par t ia l ly reorganized afte r 
comp let ing i t s  review o f  the "e arly ac t ion report . "  
Professor Danie l A. Okun , t he commi t tee's f i r s t  chair
man ,  s e t  the tone for i t s  work. He re s igned the cha i r  
in 1981 so that h e  might carry o u t  a larger ro le in t he 
review proce s s .  Other members o f  the commi t tee we re 
rotated depend ing upon t he review ass ignment s as given 
by the Co rps . Members o f  the c ommi t tee , pas t  and pre
sent , we re uns t int ing in contribut i ng the i r  t ime , 
energy , and inte l lec t .  The ir only c ompensat ion wa s the 
sat i s fac t ion derived from pe rforming a profes s iona l 
service for soc iety.  Commi t tee members accepted the i r  
re spons ibi l i t ie s  wi t h  alacrity and good humor i n  spite  
o f  occas iona l ly intense debates  among themse lve s and the 
representat ive s  of  t he Corps . Af ter seven years o f  
wo rk ing t oge ther we have come t o  know and re spec t each 
other even more than when we began t h i s  review . 

In the course o f  this pro j ec t  the commi t tee had the 
opport unity to work with three succ ess ive Chie f 
Eng ineers o f  t he Ba l t imore D i s t ric t--Co lone l s  Withers , 
Pec k ,  and Brown. We have been reassured that the c om
ings and go ings  o f  these d i s t ingui shed engineers re su l t s 
from t he Co rps ' t ri -annual ro tation po l icy rather than 
from the i r  interac t ions with the commi t tee . 

vi i i  
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The s eve ra l report s  prepared by this  commi t tee could 
no t have material ized without the dedication,  resource
fulne s s , and good wi l l  o f  the s ta f f  of the Water Sc ienc e 
and Techno logy Board . We are e spec ial ly indebted t o  
She i la David , who performed a l l  kind s  o f  s t af f ly dut ies  
in support of  our effort s .  Without he r organizing and 
ed i t ing ski l l s the commit tee ' s  labo rs would not have 
been produc t ive or cohe rent . Dr . Charles R .  Ma lone (who 
left  Wa shing ton for the c leane r air  and heads o f  the 
wes t ) was ins trument a l  in o rganiz ing this  proj e c t  and 
helped t o  guide i t  through i t s  early years . Stephen 
Parke r ,  Jeanne Aqui l ino , and Caro le  Cars tate r performed 
c ount less ( and o f t t imes thank less)  t asks which made i t  
pos s ib l e  to fu l f i l l  our re spons ibi l i t ies . 

In the f ina l ana lys is , this  wa s t ru ly a cooperat ive 
ac t ivity be tween t he members o f  t he c ommi t tee and the 
s t a f f .  

Wa lter R .  Lynn , Cha irman 
March 1984 
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1 

BACKGROUND 

Th i s  report i s  t he culminat ion o f  a c ont inuing review by 
the Na t iona l Re search Counc i l  ( NRC) of the u.s. Army 
Corps o f  Eng inee rs ( COE ) Me t ropo l i tan Washing ton Area 
Wa ter Supply Study , which wa s init iated in 1 9 7 7  and 
c ompleted in 1983 .  

The review wa s undertaken by the NRC at the re que s t  o f  
t he Secretary o f  the Army in 19 7 7 .  On March 4 ,  1 9 74 ,  
Congre s s  mandated tha t the Sec re tary o f  the Army , ac t ing 
th rough the Chi e f  of Eng inee rs , 

make a fu l l  and c omp lete inve s t igat ion and 
study o f  t he future water  re sourc e s  need s of 
the Wa sh ington me tropo l i tan a re a ,  inc lud ing but 
no t l imited to t he adequacy of present wate r 
supp ly ,  nature of pre sent and fut ure use s , the 
e f fec t water pric ing po l i c ies  and use  
re s t r i c t ions may have on future demand , the 
feas ib i l i ty of u t i l i z ing wate r  from the Po tomac 
e s t uary ,  a l l  pos s ible wa ter impoundment s i te s , 
natura l  and recharged groundwa te r s upply , 
wa s tewater rec lamat ion ,  and the e f fec t  such 
pro j ec t s  wi l l  have on fish , wi ld l i fe and pre
sent bene f ic ial  uses , and sha l l  provide 
rec ommendat ions based on such invest igat ions 
for s upp lying s uch ne ed s .  

Congre s s  a l s o  d i rected the Secret ary o f  the Army t o  
"re que s t  the Na t ional Ac ademy o f  Sc iences-Nat ional 
Academy of Eng inee ring to  review and by writ t en report 
c omment upon the sc ient i f ic ba s i s  for the conc lusions 
reached by the inve s t igat ion and study of the future 
wa ter re sources  needs o f  the Wa shington me tropo l i tan 

-1-
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-2-

area and the p i lo t  pro j ec t for the t reatment o f  wate r 
from the Pot omac e s tuary" ( P . L .  9 3-251 , 1 9 74) . 

In 1 9 7 6  t he NRC was engaged to  review t he Co rp s s t udy 
of the Po t omac E s t uary Experimental Wa ter Tre atment 
Plant to  be bui l t  on two ac re s adj oining t he B lue Plains 
Sewage Tre atment P lant in the Di s t ric t of  Co lumbia . 
Thi s  proj e c t  wa s c once ived a s  one a l ternative for 
provid ing wa ter for the me t ropo l i tan Wa shing ton are a .  
I n  19 7 7  t he Corp s reque sted tha t t he NRC review and 
c omment upon the sc ient i f ic ba s i s  for the conc lus ions 
r�ached by the i r  invest igat ion of  the future wat e r  
re sources  needs o f  the me tropol i tan Wa shing ton area . 

Thus , two c ommi t tees  we re estab l i shed with overlapping 
memberships to ensure that both c ould be informed of the 
progre s s  o f  t he Corps ' ove ra l l e f fort . Th i s  repo rt i s  
c oncerned w i th the revi ew o f  the Co rps ' ove ra l l  wa ter 
supp ly study ; a separate  repo rt c once rning the review of 
the �i lot  plant s t udy ha s be en wri t ten by that 
COIIID1 t tee . l 

By c ont rac tual agreement wi th the Corps of Eng ineers , 
t he NRC wa s to  de l ive r  a wri t ten review one year after 
c omp l e t ion o f  the i r  seven-and-one-ha l f  year s tudy . At 
the f i r s t  mee t ing of the Commi t tee to Review the 
Me tropo l i tan Wa shington Are a Wa ter Supp ly Study , it wa s 
agreed that the commi t t ee wou ld provide the Corps o f  
Eng ineers wi th a n  ongoing revi ew for each s t age o f  the 
Corp s ' study in add it ion to a f ina l report . The com
mi t tee be l ieved tha t the Corps and the nat ion ' s c ap i t a l  
area could b e  be tter  served b y  ma intaining.freque nt and 
open d i scus s ions with the re pre sentat ives of the Co rps 
of  Eng inee rs re spons ible  for t he s tudy , t he water  ut i l i 
t ie s , and the many pub l ic intere s t  group s invo lved and 
intere s ted in future wa te r supp l ies fo r the Washington 
are a .  

In 1 9 81 the c ommi t tee wa s re organi zed , re ta ining an 
ove rl apping membersh ip with the Commit tee to Review t he 
Po tomac Es tuary Exper imental Wa ter Tre atment P lant 
Pro j ec t .  The c ommi t tee was led ini t ia l ly by Daniel  A. 
Okun ,  Ke nan Pro fessor o f  Env i ronmental Eng ineering at  
the Univers ity  o f  North Caro l ina and member of  the  
Na t iona l Ac ademy of Eng ineering and the  Ins t i tute o f  
Med icine , and subsequent ly b y  Wa l te r  R .  Lynn , Profe s s o r  
of Civi l and Envi ronmental Eng ineering and Direc tor o f  
the Program of Sc ienc e , Techno logy and Soc iet y at  
Co rne l l  Univers i ty .  Dr. Lynn i s  a l so chairman o f  the 
NRC ' s  Wa ter Sc ience and Techno l ogy Board . 
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The c ommit tee was composed o f  ind ividua l s  with spec i a l  
expert ise in c ivi l ,  envi ronmental , and sani tary eng i
neering ; po l i t ic a l  sc ience ; economi c s ; groundwate r 
geo l ogy ; b iophy s ic s ;  l imno logy ; ec o logy ; geography ; and 
wa t e r  re sourc e management . The commi t tee rece ived many 
useful  c omment s  and sugges t ions from va rious organiza
t ions , inc luding t he Interstate  Commi s s ion on the 
Po tomac River Bas in ( ICPRB ) , the Wa shing ton Suburban 
Sanitary Commi s s ion ( WS SC) , t he Fede ra l Inte rs tate-State 
Reg i onal Advi sory Counc i l  ( F ISRAC) , the Me t ropo l itan 
Washington Counc i l  o f  Governments ( COG) , t he Cit i zens ' 
Ta s k  Fo rce ( CTF ) , the Ma ry land De partment o f  
Envi ronment a l  Resources , t he Fa i rfax County Water 
Au t hority ( FCWA ) , and the Le ague o f  Women Voters . 

S inc e 19 7 7  t he commi t tee ha s me t two t o  three t imes 
each year. Fi ve l e t t e r  report s have been t ransmi t ted t o  
t he Ba l t imore Di s t ric t ,  Corp s o f  Enginee rs , inc lud i ng an 
interim report re leased in 1 9 80.  Synopses of the 
c ontent s o f  these reports  fol low.  

NRC REPORTS 1 9 7 7-1 981 

Augu s t  3 ,  19 7 7 ,  Le t te r  Repo rt 

The f i r s t  l e t t e r  repo rt reviewed the Wa shing ton 
Me tropo l itan Are a (WMA) sec t ion of the No rtheastern u.s. 
Water Supp ly S tudy ( NEWS ) pub l i shed by the Corps i n  
19 75.  The Corp s p lanned to  use the informat ion con
t a ined in the NEWS s tudy a s  a s tart i ng point for the 
current s t udy . The c ommit tee c ommented that seve ra l 
maj o r  i s sue s we re no t adequate ly t reated in the NEWS 
report , inc lud ing ( 1 )  inadequate popu lat ion and demand 
forecas t ing , (2)  pub l ic hea l t h  s ignif icanc e  of using 
Po tomac e s tuary water,  (3) ins t i tut iona l arrangement s 
needed to  opt imi ze use of reg iona l resources , {4 ) 
ec o log ical  impac t s ,  (5) interc onnec t ions , ( 6) ava i l a
b i l ity of groundwa te r supp l ies , and ( 7 )  water  qua l i ty 
and pub l ic hea l th. 

Augu s t  21 , 1 9 7 8 ,  Le t ter Repo rt 

In i t s  sec ond let t e r  report the commi t tee eva luated 
the Corp s ' March 1 9 7 8  f ina l Plan o f  Study for the 
Me t ropo l i tan Washington Area Wa ter Supp ly S tudy . The 
c ommi t tee noted tha t much of the content s o f  this  plan 
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was s imilar to t he Corps ' 19 7 5  NEWS s tudy reviewe d i n  
the f i rs t l e t ter report in 1 9 7 7. Attent ion wa s again 
c a l led to  the seve ra l  weaknes s e s  in t he 19 7 5  s tudy in 
the Co rp s ' 1 9 7 8  s t udy p lan , such as inadequate forecast
ing o r  proj ec t ions o f  wa ter supp ly defic i t s , pub l i c 
hea l t h  and ec o l ogical  c onsequences for various wa t e r  
supp ly alternat ive s , insuf f ic ient emphas i s  o n  good water 
qua l i ty in planning , and the need for an independent and 
t ime ly ana lys i s  of ins t i tut iona l aspec t s  of the 
me tropo l i tan Wa shing ton a rea . 

Apr i l  13 , 19 7 9 ,  Le t t e r  Repo rt 

Thi s  l e t t e r  c ommented on t he February 26 , 19 79 ,  
brief ing g ive n by the Corps re pre sentat ive s  to the 
c ommit tee ' s Pane l on Inst i tut ional Arrangement s .  It 
re ferred to the c ommi t tee ' s  letter  report dated Augus t 
21 ,  19 78 , not ing the fac t that t he concerns expre s s e d  by 
the c ommi t tee in i t s  1 9 7 8  report rema ined unre s o lved . 
The commi t tee a l s o  recommended tha t the Corp s study 
inc lude an a s ses sment of  the potent ial  c onsequenc e s  raw 
or f ini shed water interc onnec t ions and a l te rnat ive 
ac t ions might have on reg iona l ins t i tut iona l and 
gove rnment a l  arrangement s .  

De c ember 1 1 ,  1 9 79, Le t ter Report 

The c ommi t tee c onveyed i t s  pre l iminary views o f  the 
Corp s ' Augu s t  19 79  Dra f t  Progre s s  Report . The l e t t e r  
d i scus sed the Corp s ana lys i s  o f  t h e  c os t s  of a l te rnat ive 
wa te r supp ly scheme s , bene f i t -c o s t  ana lys i s , omi s s ion o f  
wa ter qua l i ty cons iderat ions ( i nc lud ing potent ial  conse
quenc e s  o f  high ly ac id i c  water  re leased from Bloomington 
Re servo ir) , i ns t i tut iona l a rrangement s ,  and regional 
coope ra t ion . 

1980  Report : Water for the Fu t ure o f  the Na t ion ' s 
Cap i t a l  Are a 

Th i s  inte rim re port reviewed the u.s. Army Corp s o f  
Engineers ' Dra f t  Progre s s  Report on the Met ropo l i tan 
Wa shington Are a Wa ter Supply S t udy for the Po t omac Wat e r  
Us e rs ,  pub l i shed August  1 9 7 9. The c ommi t tee c ommended 
� rp s for improvement s in wa ter use forec a s t i ng , 
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empha s i s  on non-s t ruc tura l opt ion s , rec ogni z ing the 
import ance o f  reg iona l c ooperat ion , and i t s  exemp lary 
e f fort s toward pub l ic part ic ipat ion. I t  reminded t he 
Co rp s  that in the t ime rema ining for the overa l l  s t udy 
greater  at tent ion shou ld be pa id t o  detai led ana lys i s  of 
fut ure wa ter supply demand , bene f i t-c os t  ana lyses for 
eac h  proposed plan ,  equitab le  d i s t ribut ion o f  bene f i t s ,  
envi ronmental  i s sue s , and the import ance o f  drinking 
wat e r  qual ity . 

Ju ly 24, 1 9 8 1 , Le t ter Report 

Th i s  l e t ter report d i scus sed c ommit tee c onc erns ra i sed 
at  a mee t i ng he ld Marc h 25-26 , 1 9 8 1 , whe re representa
t ive s from the Corps of Eng ineers pre sented the s t atus 
o f  t he water supp ly s tudy and the work remaining .  The 
c ommit tee a s ked for c lari f ic at ion and an exp lanat ion of 
t he me t hod t he Corp s p lanned t o  use in dec id ing the 
f ina l f lowby vo lume and the Corp s s t atement s regard ing 
imp l icat ions o f  t he environment a l  f lowby s tudy t hen 
be ing c a rried out by Mary land ' s  Department o f  Natura l  
Resourc e s .  Thi s  repo rt a l s o  d i scussed t he Bloomington 
Lake Re formulat ion S t udy and the Experiment al  Estuary 
Wa ter  Treatment Plant and the i r  po tent i a l  e f fec t s  on the 
outc ome o f  the Corp s s t udy , e s pec ia l ly a s  they perta ined 
to wat e r  qua l ity . 

No t e : The preced ing report s are reproduced in fu l l  in 
t he Corp s  o f  Eng ineer s ' 1983 f ina l repor t ,  Met ropo l i t an 
Wa shington Are a Wa ter Supply S t udy , Append ix c .  Cop ies 
are a l s o  ava i lab le from the Water Sc ienc e  and Techno logy 
Board of the NRC . 

SUMMARY OF THE CORPS OF ENGINEERS FIND INGS 

In i t s  f inal repo rt t he Corp s c onc luded that reg iona l 
c ooperat ion i s  the key to meet ing the future wa ter 
supp ly need s fo r t he Washington are a .  

A progre s s  report i s sued i n  1 9 7 9  endorsed the c onc ept 
o f  reg iona l c ooperat ion. Loc a l  ent it ies  in t he me t ro 
po l i t an Wa shington area formed a t a sk forc e  and wo rked 
toward imp lement ing a management plan to share water in 
the event of a short age . Maj or e l ement s of this  plan 
inc lude t he cooperat ive management o f  t he reg ion ' s 
ex i s t ing wa ter supply re sourc e s , c ons t ruc t ion o f  a new 
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re servo i r  by local intere s t s , and the purcha se o f  wa ter 
supp ly s torage in t he Co rp s ' Bloomington Lake . 

A s e ries o f  agreement s we re s igned by repre sentat ives 
o f  t he Di s t ric t o f  Co lumb ia and the stat e s  o f  Vi rginia 
and Ma ry l and . These inc luded a Low-Fl ow Al locat ion 
Agreement ( LFAA) signed in 19 78  (mod ified in 198 2 ) , the 
Water  Supp ly Eme rgency Agreement ( WSEA) s igned i n  19 79,  
and t he Water Supp ly Coord inat ion Agreement signed i n  
1982.  Detailed desc ript ions o f  these plans are inc luded 
in the Co rp s ' f ina l report , and a brief desc r ipt ion can 
be found in  the Corp s ' Water Fo rum No t e s , No . 9 ,  Apr i l  
1983 . 

Figure 1 g ive s a vi sua l ove rview of how the reg iona l 
water supp ly system wi l l  operate  by showing t he onse t  of 
a typic a l  summer drought and the sequenc e  of ac t ions 
that c an be t aken to  avo id shortages : 

• La rge Pot omac f low , minimi ze re servoir re lease s .  
• Dec l ining Potomac f low , beg in increasing re leases 

from Bloomington and Savage . 
• More water needed soon , inc rea s e  withdrawa l s  from 

Pa t uxent and Oc coquan. 
• Def ic i t s  imminent , re lease wa ter from Li t t le Seneca 

Lake . 
• Cr i t ic a l  period over,  s t op re leases from L i t t le 

Senec a Lake . 
• Beg in reduc ing re leases from othe r  re servoirs . 

Figure 2 shows t he locat ion o f  s t ructural element s of  
the reg i ona l p lan. 

The resu l t s  of the ent i re MWA Water Supp ly Study are 
presented in t he Corp s ' fina l  repo rt i s sued Septembe r 
1983. Th i s  document c ons i s t s  o f  a Ma in Report and nine 
technic a l  append ixe s .  The Ma in Report provide s a sum
ma ry of t he inve s t igat ions , the planning proc es s ,  and 
the s ign i f icant f ind ing s  and recommendat ions by the d i s
tric t eng ineer. The nine append ixes c ont a in detai led 
informat ion t o  suppo rt the f ind ing s  l i s ted in the Ma in 
Report . The se c ompose the document s that t he NRC com= 
mi t tee reviewed and t he one s on which the fo l lowing 
c omments a re made . 
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O.Ciining Potonw: flow. begin incrNSing reiN .. from Bloomington end S.Vege 

More Y�Mter needed soon. incree• withdrawels from Patuxent and Occoquan 

SUMMER FALL WINTER 
TIME----

Schematic of System Operation. 

SOURCE: Corps of Engineers, Baltimore District, 
Water Forum Notes, No. 9, April 1983.  
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Note: 1 inch= approximately 40 miles 

Metroploitan Washington Area (includes the following: Washington, DC; 
Montgomery, Prince Georges and Charles counties in MD; and 
Arlington, Fairfax, Prince William and Loudoun counties in VA). 

1 UPSTREAM RESERVOIRS 
APP�oaimata 7-0ay Travel Time to MWA tntall.aa 
lite ...... "'"Oed to lmpt"owa Water Or..a� 

SAVAGE �(S(�YOI� 
Totel Awadlb .. Stor ... - 5100 Million Gallons 
Maaimum ,., ..... - 3130 MGD 

ILOOMINGTON LAKE 
Total Availlble Storeea - 30,000 M;ttton Gallons 
Maaimum ........ - 10,710 MGO 

2 LITTLE SENECA LAKE 
Totti Aveillble StOfage - 4020 MiNton Gelktnl 
Maaimum ,., ..... · 275 MGO 
API)foairnata 1-0ay Trewal T•m• to MWA Intakes 

3 PATUXENT RESERVOIRS 
�OCKV GO�Gl & T�IADHPHIA 

Total Avaite .. Storeea . 10.100 MINton Ganont 
Maa. Water SuHtv Withdrewal . IS MGD 

4 MWA INTAKES 
M1a1mum Tr .. tment 

Witt,ckawel C..-cit¥ 
IMGOI IMGDI 

FCWA 200 50 
wssc 400 200 

floc hi .. I I 
AQueduct 1150 371 

5 ENVIRONMENTAL FLOWBY 
Envwonmanttl Ftowby to the Estuary wrth 1 
Mintmum Value ot 100 MGO 

6 OCCOQUAN RESERVOIR 
Tote! Avttleb .. Storage 10.300 Millon Gellonl 
Mta Wttet Suppty W•thdrewal - 1f 2 MGD 

FIGURE 2 Location of Key Elements of the Regional Plan. 

SOURCE: Corps of Engineers, Metropolitan Washington Area 

Water Supply Study, Main Report, September 1983. 
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2 

SUMMARY OF COMMITTEE FINDI NGS 

Congres s d i rected t he Secretary o f  the Army t o  reques t  
t h e  NAS/NAE t o  review and b y  wr it ten report c omment upon 
the sc ient i f i c  bas is for t he c onc lus ions reached in the 
Co rp s ' inves t igat ion of the future wa ter resourc e need s  
o f  t he Wash ington me t ropo l itan area . 

The determinat ion o f  future wa ter resource need s and 
t he means for sat i s fying the s e  need s are on ly in part 
"s c ient i f ic" que s t ions . Plans for any eng ineering work 
are based upon sc ient i f ical ly de r ived fac t s  and assump
t i ons . At the same t ime , proposed s o lut ions to  any 
e ng inee ring problem requi re judgment in order to balanc e 
technic a l  and ec onomic fac t ors and i s sues o f  po l i t ical  
fea s i b i l ity and acceptab i l it y .  The maj o r  que s t ions that 
the Co rp s of Eng ineers addre s sed requ i red no t only c a re
fu l deve lopment o f  t he fac t s  o f  the Me tropo l itan 
Wa shing ton Area (MWA) , but a l so.ex t rapo lat ions o f  th i s  
informat ion t o  a t ime some 50 years in t he future. The 
t ime periods se lec ted for p lanning such works may va ry , 
a s  wi l l  t he phy s ica l ,  chemic a l , b io log ic a l , po l i t ic a l , 
ec onomic , soc ia l ,  and demograph ic envi ronment s o f  any 
s tudy that s t rives to  determine future water resource 
ne ed s .  Thus , the p lanning of wa ter re sourc e systems 
requ i res ident i fying , c o l lec t i ng ,  coll at ing , and synthe
s i z ing a l l  re levant knowledge and informat ion and the 
exe rc i s e  of j udgment i n  developing recommendat ions for 
vari ous c ourses of ac t ion. 

Thi s  c ommi ttee review focused upon 

1 .  the methods emp loyed by the Corp s to obtain the 
i nformat i on and data  used to ident i fy and ana lyze t he 
fut ure wa ter resource pro b l ems o f  the MWA; and 

-9-
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2.  the c ompa t i b i l ity of the Corp s of Eng ineers ' 
f ind ings and recommendat ions with t he future wate r 
resource prob lems s o  ident if ied and ana lyzed . 

The Corp s o f  Eng ineers wa s charged with respons ib i l ity 
for develop ing a p l an for future water res ource-needs of 
the MWA, no t with respons ib i l ity for imp lement ing this  
p l an. The ab i l ity  t o  supp ly t he MWA wi th adequate water 
of good quality has been a ma tter  o f  long- s t and ing 
c oncern and , need les s t o  say , there have been many 
stud ies and report s dealing with these resou rce is sues 
over the past  decades. Because of this  his tory and t he 
cr i t ical  import ance o f  an adequate future wa ter s upp ly 
in t he nat ion ' s c ap i t a l  reg ion , t he Co rp s ' ass ignment 
presented a unique set of cha l lenges and opportunit ies . 
No t t he leas t o f  thes e was t he opportun i t y  t o  perform a 
water resource p lanning s tudy that wa s methodo log ic a l ly 
up to  date ,  comp lete ,  and sc ient i f ic a l ly accurate so 
that i t  c ould serve as a model for s imi l ar studies in 
other u.s. metropo l i tan area s. Whi le t he Co rp s 
exp l ic i t ly dec l ined to ac cept this  ob l igat ion ( i . e. , o f 
performing a parad igm s tudy ) , t he c ommi t t ee bel ieves 
that t he Co rp s d id in fac t conduc t the study in an 
imag ina t ive , crea t ive , and sc ient ifical ly sound manner 
and t hat t he s t udy serves the na tional interes t in t hat 
t he experience ga ined c an be appl ied elsewhere , sub j ec t  
t o adjus tment f o r  local cond i t ions. However, the Corps 
report fel l belpw t he commit tee ' s  expec tat ions in 
several import ant areas ,  wh ich are b r ief ly presented on 
pages 1 1 -13 and d i scussed in Chapter 3.  

Among t he mos t  ou t s t and ing features o f  the study were 
thes e :  

1 .  Th e  develo ment o f  s stems mana ement 
(non-s t ruc tural so lut ions to prob lems relat ive to t he 
future water supply needs of t he MWA. 2 To use these 
non s t ruc tura l  recommendations a s  t he princ ipa l means of 
resolving the MWA wa ter s upp ly prob lem ,  the Corps 
encouraged and aided the ef fort s of  t he part ies 
respons i b le for col lec t ion , treatment , and d i s t r i but i on 
of water within t he region. (The Low-Fl ow Al locat ion 
Agreement , t he Potomac River Int erac t ive Simulat ion 
Model ( PRISM) for manag ing drought s ituat ion s ,  and t he 
reas ses sment of t he ro le of Bloomington Reservo ir were 
important element s in achieving this  goa l . )  

2. The determinat ion and as ses sment of future wa t e r  
demand s through the use of improved model ing 
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te chnigues . 3 The se methods provided more informat ion 
and greater ins ight s than were pos s ib le us ing only 
trad i t iona l engineering des ign me thods for as ses s ing 
water requirement s .  

3 . The development of a wide range of a l te rnat ive 
methods o f  meeting future water resource needs 'o f  the 
MWA . These a l te rnat ives were developed in a serious and 
purpos efu l  manner , and each was c ons idered before 
arrivi ng at a s e t  of f ina l recommendat ion s .2 , 4 , 5 , 6  

4 .  The exce l lent procedures f o l l owed by the Corps to 
i nvo lve and ut i l ize the c i t izens of  the MWA in 
developing des i'n c r i teria and recommendat ions for 
future ac t ions . The Corp s ' long- s t and ing c ommitment 
to c i t izen invo lvement in p l anning and program dec i s i on 
making wa s c arr ied out in a respons ible and ef fec t ive 
manner through t he use o f  pub l ic meet ing s  and 
pub l icat ion of a news letter, Water Fo rum Not es . 

5 .  The c o l lec t ion and co l lat 1on of current and 
h i s torical data used in t he analyses of t he MWA s tudy . 
Thi s  informat ion wi l l  c ont inue t o  be used i n  managing 
t he water resources of t h i s  region . S 

The c ommi t tee acknowledges and c ommends the Corp s for 
t hese achievement s. 

Regret ful ly,  however, the c ommit tee bel ieves that the 
Corps s tudy c ontains severa l flaws that detrac t from the 
many t ru ly innovat ive contr ibut ions that c harac terize 
the s tudy .  Thes e f l aws l ie in three areas : Rel iab i l i ty 
of Ins t i tut ional Arrangements , Preservat ion of Reservo ir 
S i tes , and Drinking Water Qual ity. The next severa l 
pages present these areas b r ief ly . More deta i l ed 
d i scuss ion o f  each topic can be found in Chapter 3 .  

RELIAB ILITY OF INST ITUTIONAL ARRANGEMENTS 

A centra l element in t he p l an adopted in  t he Corps 
report i s  the change in water resource management 
arrangement s for t he MWA that resul t ed from t he s t rong 
leadership o f  key individua l s  from t he MWA ' s water ut i l
i t ies and other interes ted groups. The inter-loc a l  
c ompac t s  c ons t i tute a vo lunt ary system for operat ing the 
reg ion ' s water supp ly ,  and this  i s  a s tep forward . I t  
provides f o r  dec is ions b y  "their best ef fort s , "  w i t h  f i
na l recourse to  t he court s when an impas s e  i s  reached . 
The local governments and other agenc ies are to be 
congratulated for ga ining c onsensus on thes e ma t ters . 
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However ,  the  l ong-term s igni f icance o f  what has  been 
acc omp l ished has perhap s been overs tated . 

The s e t  o f  coope rat ive arrangement s st i l l  leave s many 
se rious ques t ions unreso lved . Fo r example , this  c omr 
mit tee bas raised the pos s ib i l i t y  o f  a need for more 
reservo irs ( see pages 12 , 41-43) ; t he Corp s report 
ident i f ie s  t he need for watershed protec t ion and mon i
toring programs; and at s ome future t ime ,  t he 100 
mi l l ion ga l l ons per day (mgd ) f lowby minimum may need 
rev1s 1on . Such d i f f icult  ques t ions wi l l  have to be 
dea l t  with by the ins t i tut ional s t ruc ture , whi c h  t he 
Co rp s  has accepted as c apab le of s ucces s fu l ly manag ing 
wat e r  supp ly for the MWA even though no f ina l dec i s i on
making device has been recommended by t he Corps to  
hand le these  type s of  i s sue s .  Moreover ,  no such device 
is perc e ived t o  be neces sary by the Co rp s .  

The commi t tee bel ieves that t he Corp s ' ins t i tu t i onal 
analy s i s  is incomp lete and does not adequate ly a s ses s 
t he s t rengths and weaknesses  or the c omprehens ivene s s  of 
the c ooperat ive agreements . 

PRESERVAT ION OF RESERVO IR SITES 

Cons idering t he Co rp s ' charge to  c reate long-te rm p l ans 
for water s upp ly for t he MWA, it wa s inappropriate  t o  
have e l iminated from c ons iderat ion potent ial res e rvo i r  
s ites  f o r  future us e ,  part icularly a s  t he Co rps s t ates 
that "the greatest  supp ly of  h igh qua l ity water for the 
MWA at the lowe s t  uni t  cos t" res t s  with ups t ream reser
vo irs . The c ommi t tee f inds no evidence for the Co rp s 
conc lus ion that the MWA wi l l  no t need add it iona l wat er 
supp ly reservo irs . Cons idering that in t ime the Pot omac 
River water may present increas ing pub l ic heal t h  r isks , 
one important opt ion t hat would he lp ensure safe 
drinking water  qua l ity for the area wou ld  be to  use 
wa ter from up stream res e rvoirs . Al s o ,  demands beyond 
t he t ime frame of this  s tudy may we l l  be me t by ups t ream 
reservo irs . Onc e deauthorized , the reservoir s i tes  
orig inal ly ident if ied by the Corps may be c laimed for 
other incompat ib le uses and thus wou ld no l onge r  be 
ava i l ab le for wa ter supp ly purposes . 
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DRINKING WATER QUALITY 

Al t hough the Congres s  charged the Corp s wi th deve loping 
a p l an that addresses  the reg ion ' s water resourc e need s ,  
i t  wa s c learly unde rstood b y  t he c ommit tee that the pr i
mary focus wa s on pub l ic wa ter supp l ie s  for t he- MWA, the 
qual i ty of wh ich i s  dete rmined by t hat needed for dr ink
i ng water.  In its  first letter report 9 (Augus t  19 7 7 )  
t o  t h e  Corp s , the c ommit tee reviewed the Co rp s ' 
Northeastern U . S .  Water Supp ly S tudy ( NEWS ) .  This 
letter report s t ated that inadequate c ons iderat ion bad 
been g iven to wat e r  qua l i t y  and pub l ic hea l th. Th i s  
cr i t ic ism was repeated in t he commi t tee review o f  t he 
Corp s ' early ac t ion progres s  report . lO The c ommit tee 
s t rong ly s t at ed that inadequate at tent ion had been g iven 
to water qua l ity c ons iderat ions in the deve lopment o f  
s ourc e s  o f  water supp ly . In the " long-range p lanning 
report" l l  only perfunc tory attent ion i s  g iven to  
drinking water qua l ity issues ; c learly such vital  mat
t e rs do not rece ive t he at tent ion t hey deserve . The 
f ina l report and t he s tudy have no t inc luded the 
fo l l owing v i t a l  a s pec t s  o f  drinking water qua l ity.  

1 .  Dat a  based  on state-o f-t he-art asses sment of  c on
t aminants and po l l utant s ,  part icularly with regard to 
maximum c ontaminant leve l s  for t riha lome thane s ,  are not 
ana lyzed . Al s o ,  t he extens ive data on ex i s t ing wa ter 
s upp l ie s  gathered in the preparat ion of  t he c ompanion 
Es t uarine Treatment S tudy are not cons idered . 

2 .  Projec ted water qua l i t y  standards based on t he 
current s t atus o f  research and inve s t igat ions , part i
cularly with regard to organics  and heavy metal s ,  are 
not c ons idered . 

3 .  The s igni f icance o f  secondary drinking water 
s t andards , part icularly with regard to  taste and odor,  
a s  we l l  as  c onsumer acceptab i l ity , wa s no t cons idered . 
Neverthe les s , water qua l i t y  c ons ide rat ion wou ld no t 
l ike ly have had much impac t on t he Co rps ' f inal 
rec ommendat ions . 

More detai led c omment s concerning water qua l i ty are in 
Chapter 3 under severa l bead ings-�ater Qua l i t y ,  Potomac 
E s t uary ,  Raw Water Int erc onnec t ions , B l oomington Lake 
Reformulat ion S tudy , and Was t ewater Reus e .  
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STATEMENT OF SIGNIFICANT FINDINGS BY THE CORPS OF 

ENGINEERS AND NRC COMMITTEE EVALUATION 

In t h i s  chapter t he commi t tee re states  t he Co rps ' s igni
f i c ant f ind ings  and then eva luates each ac cord ing to the 
same o rde r used in the Co rp s ' Ma in Report , Chap t e r  
vui.u 

SUPPLIES 

Corps of Bngineers l'inding 

The Potomac Ri ver i s  the IIWA's major source of 
s uppl y ,  furnishing about 70 percent of the 
area •s water supply needs . Wi th the recent 
completion of Bloomington Lake in 1981 and the 
expected completion of Little Seneca Lake in 
the mi d-1980's , supplemental releases w i l l  be 
available during naturally low flow periods in 
the Potomac Ri ver . Other major sources of s up
pl y are the Occoquan Reservoir in Virginia and 
the Pat uxent Reservoirs in Haryland furnishing 
about 12 percent and 14 percent ,  respecti vely ,  
of the IIWA needs . 7t>gether these three sources 
furni sh 96 percent of the water used in the 
MWA . Studi es indicate that water from these 
sources can be treated to sati sfy drinking 
water standards; likewise no problems are ex
pected in the foreseeable future in producing 
potable water from these sources . Because of 
the extreme variabil i ty of natural flow in the 
Potomac Ri ver and because i t  is the II WA's pri 
mary source of water suppl y ,  prudent use must 
be made of existing reservoir storage capaci ty 
avai lable to the IIWA . 

- 14-
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NRC Commi t tee Evaluat ion 

A re view of the cha rac teri s t ic s  and s a fe y ield  of the 
ex i s t ing reservo i rs and surface wat e r  s ourc e s  in the 
area and a descript ion o f  the re spons ibi l i t ies and 
c apab i l i t ie s  of each of t he area ' s  wa ter supp ly organi
zat ions! pre s ented i n i t ial ly in the Augus t 1 97 9  progre s s  
re port , 0 i s  c onta ined in Append ix D ,  March 1 9 83 . 3 
Convent iona l me thods o f  ana lys i s , extended by use o f  an 
ana l y t i c a l  s imu lat ion mode l of the Po tomac River sys tem , 
we re emp loyed to determine safe yields  and wa ter  sys tem 
capab i l i t ie s . The B loomington Lake Proj ec t wa s e s t i
mated t o  provide a safe yie ld o f  1 35 mi l l i on ga l lons per 
d ay (mgd ) ,  and a minimum Po tomac River f lowby of 100 mgd 
wa s assumed .  The ana lys i s  accorded l i t t le at tent ion t o  
groundwater sources , pre sumab ly because o f  the i r  minor 
ro le in supp lying MWA needs ( 1 2 mgd e s t imated use in 
1976) and the re lat ive ly h igh c o s t  o f  deve loping , treat
ing , and t ransporting groundwater to t he MWA. The U . S .  
Ge o log ical  Survey ( USGS ) has re ported that substant ial 
groundwa t e r  supp l ie s  exi s t  in the Atlant ic Coas tal  Plain 
o f  s outhern Ma ry land , wi thin 3 0  mi les o f  Wa shing ton , 
D . c . 3 However, the Corp s o f  Eng ineers ru led out the 
use of t h i s  groundwater supp ly because o f  oppo s i t ion 
from the pub l ic re s id ing in the regi ons where these 
wa ters c ou ld be ext rac ted and because i t  was one o f  the 
mos t  c o s t ly a l ternat ives ava i lable to the MWA ( see 
Groundwa te r ,  pages  45-46 ) .  

S ince the 1 9 79 report , seve ra l  changes have occurred 
that a f fe c ted t he potent i a l  sourc e s  of wa te r .  Thes e  
inc lude 

• Loc al c ommi tment to  the Li t t le Seneca Lake pro j ec t .  
• Comp le t ion of t he Blooming t on Lake Re formulat ion 

S tudy , 6 inc lud ing c ons iderat ion o f  c oord inated 
ope ra t ion o f  Bloomington and Savage re servo irs . 

• Comp let ion o f  the Pot omac Rive r  Envi ronmenta l  
Flowby S t udy , l 2  support ing t h e  100-mgd f l owby 
a s sumpt ion . 

• Mod i f icat ions to  the Po tomac River Low-Flow 
Al locat ion Agreement ,  recognizing t he terms o f  the 
c ooperat ive agre emen ts . 

• bnp lementat ion o f  a s e t  o f  agreement s among the 
various wat e r  supp ly agenc i e s  providing for coord inated 
deve lopment and management o f  wa ter sourc e s . 
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The se rec ent deve lopment s we re c ons idered in determining 
t he long-range wa ter supp ly ba se  i n  add i t ion to t he 
f i nd ings o f  the early ac t ion ana ly s i s .  

A s  noted , t h e  committee found that t h e  methods used i n  
e s t imat ing s a fe y i e lds  and sys tem c apab i l i t ies  are c on
vent iona l except for one major innova t ion: deve lopment 
and use of the Pot omac River Interac t ive S imulat ion 
Mode l / Corps of Eng inee rs ( PRISM/ CO!) to  asse s s  the 
e f fec t s  of water supply managemgnt schemes on poss ible  
s t ream f lows and wat e r  storage. The model  was used 
to determine the e f fec t s  on wa ter supply of  mu l t ip l e  
f lood contro l/water supp ly storage rea l locat ion poss i
b i l i t ies  in Bloomington Lake a s  we l l  as the water supply 
potent i a l  o f  coord inated operat ion o f  Bloomington Lake 
and Savage Re servoir. We c onc lude that the Corps o f  
Eng ineers ' f indings on suppl ies are sound and acceptable.  

DEMANDS 

C orps of Engineers Finding 

Average annual water demands wi thin the NW-1 , 
after accounting for a real isti c conservation 
factor of approximatel y  11 percent ,  are expect
ed to increase from around 440 mgd in 1980 to 
about 680 mgd in 2030 . Seasonal s ummer peak 
use will be well in excess of the average 
annual val ues and are projected to range as 
hi gh as 9 70 mgd by 2030 . categori cal break
downs of water use show that single and 
mult i fami l y  resi dential uni ts are estimated to 
account for about 62 percent of existing total 
water use . Percentages in other use categories 
are: unaccounted - 13 percent; commercial/ 
industrial - 11 percent; Pederal government - 9 
percent; and non- Federal government/ 
insti tutional - 5 percent . 

Wi thin the NWA , there are 25 independent 
water servi ce areas . Pbur of the more hi gh ly 
developed areas are served by the Washington 
SUburban Sanitary Commissi on ( WSSC ) ,  Fairfax 
county Water Authority ( FCWA ) ,  Washington 
Aqueduct Division (W-ID), and Rockvi lle City 
whi ch  meet about 96 percent of the Nw.l's total 
demand . These four servi ce areas are ei ther 
partially or wholly dependent upon the Potomac 
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Ri ver , and were the pr imarg focus of the 
report . 27le remaining servi ce areas were de
fined as the outlging communi t i es and were 
analgzed to a lesser degree of detail .  

NRC Commit tee Evaluat ion 

In it s review o f  the wa ter demand forec ast in the early 
ac t i on p l a n , lO the c ommi t tee ' s 1 9 80 report l 3  noted 
tha t the foreca s t  cou l d  have been improved by: ( 1 )  the 
u s e  of economic demand mode l s  for the re s ident ial  sec
t o rs ; ( 2 ) exp l ic i t ly cons idering t he re lat ionship  
be tween weathe r and seasona l wa ter use ; and ( 3) probab le 
impac t s  of  present or prospec t ive ra te-making po l ic i e s  
in the reg ion. Th e  me thod chosen b y  the Corps of  
Eng ineers to  foreca s t  water demand s led  to some apparent 
anoma l ies  in the re su lt s ,  such as re lat ive ly h igh house
ho ld water use in mu l t i family  s t ruc ture s  when c ompared 
t o  s ing le-fami ly uni t s .  The t reatment of  water c onser
va t ion wa s a l s o  fau l t ed because t he Co rp s  used a 
sc enario approach that prec luded any a s s e s sment o f  the 
sens it ivity of future wa ter use to d i f fe rent conser
va t ion s c heme s .  A revi sed demand forecast  prepared for 
the long-range phase  o f  the s tudy produced s imi l a r  
re s u l t s  and i s  sub j ec t  to the same cri t ic i sm. 

Water  service agenc i e s  us ing the Po tomac River c on
curred in the Corp s ' a s sump t ion tha t ex i s t ing and 
p lanned wa ter c onservat ion programs wi l l  reduc e year 
2030  wa ter use 10 to 1 1  percent be low base forecast 
leve l s  ( Conserva t ion Scenario 3) . 2 This reduc t ion is  
re f lec ted in the long-range demand forec ast s .  The f ina l 
wa ter demand i s  forec a s t  on a month ly bas i s , omi t t ing 
the daily  and weekly peaks tha t  had previously been 
c ons ide red . The Corps has conc luded that conservat ion 
and loc a l  s t orage measures are adequate to c ontro l  
day-to-day and week-to-week f luc tua t ions i n  water use 
under drought c ond i t ions . 

The c ommi t tee ' s earl ier conc erns regard ing the e f fec t 
o f  price  and o f  rate-making po l icy on future water use  
leve l s  we re addressed in a separa t e  study . 2 Except 
for the expanded ana ly s i s  o f  out lying areas ( i . e . , those 
no t dependent on t he Po tomac Rive r )  no changes we re made 
in the wa ter use forec as t s .  

Al though u s e  o f  s tandard econome tric me thod s might 
have permit ted added c ons iderat ion o f  pos s ible changes 
i n  future water demand s as  we l l  a s  greater ins ight into 
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demand leve l s  under drought cond i t ion s , the me thod s 
ac tua l ly used were an improvement over method s pre
vious ly used by the Corps . The commit tee c onc ludes  that 
the s t udy re sulted in adeguate demand forec a s t s. 

SHORTAGES 

Corps of Bnglneers Finding 

Large water suppl y defi ci ts for the � had 
been forecast when the study was being ini ti
ated . As the nature of the suppl ies , demands , 
and capabilities of the existing resource base 
were better defined , the magni tude of the pro
blem was found to be less severe than 
ori ginally estimated . C ertain actions by 
non- Federal enti tles during the course of the 
study further reduced the defi ci ts whi ch  were 
first projected . 

Wi th the series of regional agreements re
centl y  signed in July 1982, the availabil i t y  of 
Bl oomington Lake and Li t tle Seneca Lake , and 
the i mplementation of certain conservation 
measures , no shortages are now projected for 
the four major Ebtomac users wi thin the plan
ning horizon (year 2030 ) .  7hi s statement i s  
predi cated upon the assumption o f  a minimum 100 
mgd flowby target during severe drough t ,  coor
dinated regional management by the major 
uti l i ties to make the most efficient possible 
use of the river and reservoir sources , and the 
occurrence of a drough t  no worse than the most 
severe on record (1930-31 ) .  

NRC Commit tee Eva lua t i on 

Wat e r shortages ( i . e . , de f ic i t s) we re determined in the 
Corp s ' early ac t ion plan on the bas i s  of  the abi l i ty of 
the ava i lab le wa ter supply to meet  the 7-day and 30-d ay 
peak wa ter demand s that wou ld be expected to occur once 
every 1 0 0  years . The analys i s  showed that the ex i s t i ng 
sys tem wou ld fa i l  to mee t  peak demand s of  the late 1980s 
for the 7-d ay peaks and at about 2 005 for the 30-day 
peak s .  The se  defic i t s  could be deferred unt i l  about 
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1994 and 2020 , re spec t ively , i f  the conserva t i on method s 
proposed were emp loyed . 

The Co rp s ' long-range defic i t  pred i c t ions are based on 
forec a s t s  o f  30-day water use (unchanged from the early 
ac t ion phase) , 100-mgd f lowby at  Li t t le Fa l l s , and t he 
propos ed measures . The pred ic t ions a l s o  assume-fu l ly 
c oord inated use o f  a l l  re servo i rs , up stream and loca l , 
i nc luding the Li t t le Seneca reservo i r  (now unde r 
c onstruc t ion) . The analys i s  re l ies on the use of the 
PRISM/ COE mod e l  a s  a bas i s  for ope ra ting and managing 
the ove ra l l  me tropo l itan Washington area as a 
mu l t i reservo i r  and rive r  system. As suming a 30-day 
d rough t expec ted to recur once in 100 years and a 
100-mgd f l owby and c onservation ,  no def ic i t s  wou l d  be 
expec ted during the p l anning period ( to 2030) . 
Furthermore , no def i c i t s  wou l d  be expec ted to  occur wi th 
respec t to  monthly demand s if drough t s  o f  the magni tude 
experienced in 1930-1931  or of the mid 1960 ' s we re t o  
recur. 

The Corp s analyzed the e f fec t o f  i ncreased Po tomac 
Rive r  f l owby requi rement s ( 300 mgd and 500 mgd ) on 
d e f ic i t s  during s e lec ted sequences of  t he h i s toric 
1 9 3 0-19 3 1  drough t .  I f  at  s ome future t ime i t  is 
d e t e rmined t hat the minimum f lowby , 100 mgd , mus t  be 
i nc reas ed s ign ificant ly , the Corp s p l an wou ld have t o  be 
reeva luated in l igh t of these requi rement s .  The 
c ommi t t ee c onc ludes that the methods used to esti ma te 
the pe rformance of the system are accept ab l e .  

The above ana lys i s  and f ind ings d o  no t app ly t o  the 
outlying s e rvice areas ( port ions of the Count ies o f  
Fa i rfax , Loudon , Cha rles and Princ e Wi l l iam) , which do 
not depend on t he Po tomac Rive r  sys tem. The Corp s of  
Eng ineers pred ic t s  that t he populat i on of  these  areas 
w i l l  increase fourf o ld be tween 1 9 80 and 2030 and that 
wat e r  demand wi l l  rise from 21 mgd to 107 mgd .  The 
me thod s of populat ion and demand foreca s t  used he re are 
e s s ent ial ly t he same as  thos e used for those port ions of 
t he MWA de pend ing on the Po tomac River,  except  for 
omi s s i on o f  water conservation . 14 The long-range p lan 
does not pres ent s pec ific  recommendat ions for meet ing 
t he s e  expanded water demand s .  Ins tead , i t  reviews nine 
a l te rnat ive s t eps , s t ruc tural and non- s t ruc tural , and 
f ive p l anning approaches for analyzing these  
a l terna t i ve s .  These alternat ive s  and approaches are 
of fered as genera l c ons idera tions .  
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FLOWBY 

Corps of Bngineers Finding 

As part of i ts resJ)Onsibi l i ti es under the Ll'AA, 
the Sta te of Maryland in cooperation wi th -
others conducted an investigation of environ
mental flowby into the Ebtomac Bstuary and 
recommended that a minimum target of 100 mgd be 
establ ished . The LFAA signatori es later 
adopted this value, and i t  was subsequently 
used for planning purposes throughout the HHI 
Ha ter Supply Study . Anal yses were performed, 
however , to determine the sens i t i vi t y  of the 
projected s urpl uses and shortages in the year 
2030 to other flowby levels . Tfio values , 300 
and 500 mgd , were selected for examination .  
Res ults of the examination simulating a recur
rence of the 1930-31 drough t indi cated that a 
300 mgd flowby target would cause onl y  smal l 
shortages throughout the water s upply s ystem in 
year 2030 ; however , nearl y a l l  of the system •s 
wa ter supply storage would be exhausted 
( Bloomington , Savage , Occoquan , Patuxent , and 
Li ttle Seneca ) . Pbr a 500 mgd flowby target 
and s i mulation of the 1930 -3 1 drough t , large 
shortages would occur throughout the system in 
year 2030 and all water s uppl y reservoirs would 
be empt i ed .  The volumes of shortages associ
ated wi th 300 and 500 mgd flowby targets in the 
year 2030 would approach 2 .0 bg and 32.0 bg, 
respectivel y . 

NRC Commi t tee Eva luat ion 

Env i ronmental  f lowby is that minimum r iver f l ow needed 
to maintain de s i red envi ronment a l  and eco logic  
cond i t ions in the  Pot omac River be low Great Fa l l s .  

The maj o r  inve s t igat ion and sens i t ivi ty ana lys i s  for 
va rious f lowby leve l s  for the Pot omac River and the up
pe r es tuary was c omplet ed by t he State  of Maryl and l 2  
a s  part o f  i t s  re spons ibi l i t ie s  under the Low-Fl ow 
Al locat ion Agreement ( LFAA) . The se inve s t iga t ions 
focused primarily on the area be tween Gre at Fa l l s  and 
Li t t le Fa l l s  Dam because water qua l i ty in this  area 
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appeared to be the mo s t  sens it ive to the minimum f lowby 
leve l s  c ons idered . 

The recommended target o f  100 mgd for f low i nto the 
e s tuary co inc ides with the his toric a l  experience of the 
1 9 6 6  drought when approximate ly 1 1 9  mgd wa s the minimum 
i nstream f l ow into the es tuary . In add it ion , simulat ion 
st ud ies and other wo rk demons trated tha t  the 100 mgd 
f l owby could be mainta ined without crea t i ng serious 
s t re s s  or short ages in the proposed system .  

The commi t tee f inds that the f l owby leve l of 100 mgd 
i a  supported by t he data and ana lys i s  conduc ted by the 
Corps of  Enginee rs and the State of Maryland and re
s u l ted in an acceptab l e  so lut i on that wa s adopted in the 
Low-Flow Al loc ation Agreement . 

WATER QUAL ITY 

Corps of Engineers Finding 

The wa ter qual i t y  of exi s t ing and proposed 
wa ter s uppl y  sources was of part i cular concern 
to the NAS-NAB Revi ew Commi t tee and the 
Ci t i zens Task Force throughout the study pro
cess . In ves t i ga t i ons were undertaken by BPA to 
determi ne the potabi l i t y  of exi sting sources . 
Ba sed on l imi ted a vai lable da ta , th e BPA s t udy 
concl uded that the exi sting wa ter treatmen t 
pl ants are capable of producing wa ter from 
the i r  respect i ve sources whi ch sa tisfi es 
current drinking wa ter s tandards . 
Addi t i onal l y ,  the exi sting wa ter treatment 
pl an ts are capable of respondi ng to modera te 
changes in raw wa ter source qual i t y ,  should 
such changes occur, wi thout large s cale 
modi fi ca t i ons to the treatmen t processes . 

Neverthel ess , s trong wa tershed protect i on 
pro grams should be enacted for those areas 
ups tream of the Hw.l ' s  wa ter s uppl y reservoi rs 
i n  order to maintain or i mprove the wa ter qua l
i t y of res ervoi r infl ows . These wa tershed 
protecti on programs shoul d  be accompani ed by an 
intens i ve and continuing wa ter qual i ty moni tor
ing network to detect changes in the raw wa ter 
sources tha t  are used for potable purpos es . 
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NRC Commi t t ee Evaluat ion 

The Corp s statement that wa ter qua l i ty wa s o f  part icular 
conce rn to the NAS/NAE Review Commi t tee regard ing pro
posed wa ter supply sourc es  i s  correc t.  In its report , 
Wa ter for the Fu ture of  the Nat ion ' s  Capi tal  Area , l 3  
t h e  commi t t ee a f f i rmed t h e  concerns expressed in pre
vious ve rba l and wri t ten communicat ion s9 , 15 , 1 6 that 
l i t t le a t tent ion wa s be ing g iven to these i s sue s  in the 
Corps s tudy. In part icu l a r ,  the commi t tee ' s  repo rt  
ra ised the  fo l lowing que s t ions: " Is wa ter qua l i ty in 
the Potomac Rive r  adequa te for a s a fe supp ly , and wi l l  
i t  b e  so during the c oming ha l f  century? " Th e  report 
went on t o  say , 

In p l anning water supp l ie s  to serve mi l l ions o f  
peop le during the next 50  years , a care f u l  
a s s e s sment o f  qua l i ty i s  re quired . The Potomac 
Ri ve r , espec ia l ly in the vic inity of me t ro 
po l i tan Wa shing ton , ha s a que s t ionab le 
reputat ion for i t s  qua l i ty ,  and que st ions such 
as these need to  be addre ssed in view of  the 
growing pub l ic awarene s s  of  and ins i s tenc e on 
the safest  pos s i b le dr inking wa ter. 

Only late in the s tudy ( 19 8 2 )  d id t he Co rp s cont rac t 
with the U . S .  Environmental Pro tec t ion Agency ( E PA) for 
an inve s t igat ion to dete rmine t he potab i l ity of  exi s t ing 
sourc e s .  Th e  Corps ' f ind ings a re cond i t ioned by the 
"l imi ted ava i lab le dat a . " Howeve r ,  data c o l lec t ions for 
the Experiment al Es tuary Wa ter Tre atment P lant ( E EWTP) 
study we re not u t i l ized by t he EPA inve s t iga t ion , and 
such data inc luded informat ion on tr iha lome thane s and 
othe r  o rganic s .  In add it ion the re wa s amp le t ime and 
s t rong ins i s tence by the commit tee s i nc e 1 9 7 7  tha t 
dec i s ion s conce rning t he HWA wa ter supp ly shou ld be 
ba sed upon a thorough examinat ion of the qua l i ty i s sues 
and that such a s tudy s hou ld be at t he leve l of  the 
s t ate o f  the art . Ac c ord ing ly ,  the s t atement in the 
f ind ing s  that "the EPA study conc luded that t he exi s t ing 
wa ter t rea tment p l ants are capab le of produc ing wa ter 
from the i r  re spec t ive sourc e s  which sa t i s f i e s  current 
drinking wa te r s t andard s" may , in fac t ,  be c orrec t ,  but 
i t  does not rec ognize that abundant sc ient i f i c  evidence 
ex i s t s  that EPA ' s Na t iona l Interim Primary Dr inking 
Wa ter Regu lat ions ( NI PDWRs ) do no t re f lec t current 
knowledge in the f ie ld . 
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The fol lowing c omment s highl ight those  area s 
c once rning water qual ity in wh ich the commit tee fee l s  
t he Co rps report  i s  defic ien t :  

Dr inking Wa ter S t andards/ Po tab i l ity S tudy The EPA 
report , Append ix G ,  Annex G-I I I ,  " Examinat ion of Water 
Qual ity and Po t ab i l ity for the Me tropo l it an Washington 
Are a  Water  Supply S tudy" 2 doe s not demons trate that 
t he water treatment p l ant s are c apab l e  of produc ing 
water that sat i s f ies current drinking wa ter s t andard s .  
Wh i l e  Tab le 7 in Append ix G refe rs to t he Nat iona l 
Interim Primary Dr i nking Water Regulat ions , it  ent i re ly 
omi t s  c ons ide rat ion of the qua l ity parameters in sec t ion 
141 . 12 , "Maximum Contami nant Leve l s  for Org anic 
Chemic a l s . " Ne i the r are c ons ide rat ions of rad ioac t ivity 
and max imum microb iolog ical  c ontaminants  inc luded in the 
a s ses sment . 

A s e rious f au l t  i s  the fai lure t o  inve s t igate the 
prob lem o f  triha lome t hanes ( THMs ) .  Th i s  group of 
o rganic c hemical s ,  orig inating as it does in water 
t reatment i t s e l f  as a reac t ion of  ch lorine with 
precursor organics , has been a ma t te r  of  c ons ide rab le 
s c ient if i c  concern . Tha t shou ld have ind icated to the 
Co rp s  and the EPA that an evaluat ion of THMs at the 
various water resourc es for the me t ropo l i t an Washington 
area was requ i red . It has been we l l  known that 
run-o f-rive r  supp l ie s  have gene ral ly had d i f f icu l t y  in 
reduc ing THMs to  acceptab le leve l s .  The use of the word 
"current " in the f ind ing s is inappropriate , no t on ly 
because THMs we re added to  the regu l at ions in 1982 but 
bec ause for many years earl ier it  was gene ra l l y  
recognized that such an add it ion to  the s t andard s was 
imminent . 

The refore , the c ommit tee c onc ludes that i t  was 
inappropr i ate for the Co rps of Engineers to l imi t the 
sc ope o f  i t s  c harge t o  EPA to assess  t he c apac i t y  of the 
treatment plant s t o  mee ting only the current water 
qual i ty s t andard s .  The Corp s i s  res pons ib le for 
pre senting opt ions for at leas t 50 yea rs into the 
fu ture , and f ac i l it ies t hat are bui l t  f o l lowing any such 
plan wil l in al l l ike l ihood se rve many ye ars into t he 
future . The f ind ings t hat the treatment p lant s are 
c apab le of re spond ing to mode rate changes in raw water 
s ourc e qual ity may be t rue , but there is no indicat ion 
that t hey c an be respons ive to changes in t he drinking 
water  s t andards themselves . To s ay that the wate r mee t s  
present drinking wate r  standard s i s  itse l f  les s 
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meaningfu l than i t  purport s to be. What i s  be ing said 
is that t he wa ter mee t s  the maximum c ontaminant leve l s  
( MCLs ) i n  the regu lat ions . The Nat iona l Inter im Primary 
Drinking Water Regu lat ions l 7  s tate that "priority 
should be g iven to  s e lec t ion o f  the pure s t  s ourc e . 
Po l luted sourc e s  shou ld no t be used unles s othe t s ources 
are economical ly unava i lab le • • • •  " Ac c ording ly ,  the 
MCLs are based upon drawing water from a high-qua l i ty 
sourc e , and the s t andards migh t  be s ub s t ant ial ly d i f
ferent if a sourc e  i s  c ontaminated . Mo re important ly,  
even for h i gh-qual ity s ources , i t  c an be expec ted that 
future drinking water standard s , which wi l l  need to be 
me t  by t he works be ing p lanned i n  this  s tudy , wi l l  l is t  
many mo re c ontaminant s . Thus , t h e  s tandard s represent a 
moving targe t ,  and wh i l e  they may be useful for regula
t ion , they c annot be cons idered adequa te for long-range 
planning . 

The EPA s tudy c ompares the va rious ex i s t i ng s ourc e s  of 
wate r  in the MWA, but only for me ta l s , mine ra l s , and 
ae sthe t i c  parame ters . Synthe t ic organic c hemica l s  and 
microb io log ic a l  assessment s are no t inc lude d .  Ye t ,  as 
interconnec t ions begin to be deve loped and reregu lat ion 
become s  a part of the water supp ly infrastruc ture , the 
re lat ive ly poor qua l ity of the Oc coquan River wa ter may 
have a s ignif icant impac t on the qua l ity of the ove ra l l  
supp ly.  

Fa i lure to  c ons ider wa ter qua l ity in evaluat ing the 
severa l  opt ions is made c lear in Figu re 3 from page 52 
of the Co rp s ' Ma in Report , l l  which i s  an eva lua t ion 
matrix for long-range p lanning measures . Many factors 
are c ons ide red , inc lud ing ade quac y o f  mee t ing demand , 
cos t ,  adverse impac t s , ease o f  imp lementat ion ,  
dependab i l i t y  o f  supp ly , use o f  ene rgy , and 
f lex ib i l i t y .  Water qua l i ty i s  not inc luded in the 
mat r i x ,  ye t the s t udy i s  des igned to provide water for 
dr inking. 

The respons ib i l i ty for the inve s t igat ion re s ted with 
t he Corps and not with EPA, although EPA might prope r ly 
have c i rc umscr ibed i t s  report t o  t he Corp s with appro
priate caveat s , inc lud ing no t on ly that the re we re 
l imited avai lab le data but that the f inanc ial re s ou rces 
made avai l ab l e  to EPA for s o  import ant an inve s t iga t i on 
we re ent i re ly inadequate . 

Acc ord ing ly, t he c ommit tee has no reason to  ques t ion 
that the qual i ty of the ex i s t ing dr inking wa ter suppl ied 
to the MWA mee t s  the EPA Pr imary Dr inking Wa ter 
Regulat ions . However,  the Corps has no t assemb led 

Copyright © National Academy of Sciences. All  r ights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


DEGAEE Of ADDITIONAL 
WAT(fll $UMY PIAOYIDED ,.._.., OR DEWAHO REDUCED !MGDI �NTS ... 0·1()(1 100 300 fltKI .... 

.,.,.__ . �ICI !I 

- w-
·--- . 
·-

·-
WoiO< . 
..... ,.,_ 
-
...... .. 
.. _ ... . 
--· 

-·-
l�� 

I MoOIIICaiO'I fo b....,., . -
"''-
I +  3 IMII 
-... ..... 
c,,.,,.� 
-· . '""' 

-
··- ' ... WT .. 

Wlal..-.lef -
"''"""' . -AKNI,.,el 

COSTra.ltLLION 
GALL�S PAOVtDfD MtNtUIZE •DvERSE 

OA OUL\NO REDUCED 
110001 

'"" < 0  , ,  , .. > ' 0  ,., 
. • 

. a 

N()f AJ!t"LICA8t.E • 

. • 
a 

. . 0 
. 0 

. • 

' a 

' () 
. () 

" LOW ADohty OI ..... t"'V O•ref .. 
<I p,,, .. , ...,..,,, ol �·"9 , ........ 

tt.IPACTS 

soc CUll 

a • 

() () 
() • 

() • 
a () 
() i () 
a () 
() I a 

I 
i 

a '  • 

() () 

(! () 

I 
i 

UAXtt.ltlE M.U:turn: 

[AS( Of DEP£NDA81LITY 

tt.IP\EUENT•TION Of SU""'-Y 

() � 

() • 

• ... 

() (! 
(! a 
0 • I 
0 ! • 

: : 
() I • I 

I 
i l_ 

a a 

(! • 

0 a 

a Conso01rMMo Aoor••v ot """' "'9  C•·te•,. 

• F,.,, ¥9et' c"""• 

UtNtt.IIZI: 

�SE Of 
ENEAGY 

1NTENSIV1 

PROJECTS 

• 

() 

• 

• 
() 
• I 

() : 
• ' 

I 
• 

() 

() 

FIGURE 3 Long-Range Planning Measures , Evaluat ion Mat rix . 

M.u:llolllE loiiHit!IIZE 
FLEIIIBtliTY COST 

� () 

() (! 

� -

� a 
a (! 
() () 
() () 

0 a 

0 () 

(! () 

� () 

SOURCE : U . S .  Army Corps of Eng ineers , Baltimo re Dis t ri c t , 1983, Main 
Report , Met rop o l i t an Washington Area Wat er Supp ly S tudy . 

I 
N 
'f 

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


- 2 6-

adegua te sc ient i f i c  dat a  t o  support the i r  f ind ing that 
exi s t ing wat e r  t reatment fac i l i t i e s  are necessari ly 
c apab le  of  produc ing water that mee t s  water gual i ty 
regui rement s for potab i l i ty in t he future . 

Wate rshed Protect ion Programs The f inding s  inc lude a 
statement that s t rong wate rshed protec t i on programs be 
e nac ted for areas up s tream of MWA wa ter supply reser
voi rs to  mai nta in or improve the water qua l ity  o f  
reservo ir inflows . Ina smuch a s  mos t  of  t he wa ter used 
in the MWA i s  drawn d i rec t ly from the Potomac Rive r ,  the 
Co rp s s hou ld be c once rned not only with inf lows t o  ex
i s t i ng reservo i rs , which after a l l  may have c apac i ty for 
improving qua l i ty as the wa ter f lows through them ,  but 
a l s o  for d i scharges d i rec t ly into the Potomac and i t s 
tributaries where re servo irs do not ex i s t . No ment ion 
i s  made in t he report of t he po l lut ion o f  t he Shenandoah 
Rive r by indu s t ri a l  wastes , l8  inc luding the impac t of  
merc ury incorporated into t he sediment s of  this 
important tributary of  t he Potomac . 

The Co rp s report f ind s t hat these wa tershed pro tec t ion 
programs shou ld be acc ompanied by an intens ive and c on
t inu ing moni toring program to de tec t c hanges in t he raw 
water sourc e s  used for potab l e  purposes . Howeve r ,  the 
Co rp s  neg l ec t s  t o  ment ion t he ve ry d i f f ic u l t  ins t i t u
t i ona l prob lems inhe rent in mount ing wate rshed 
protec t ion programs and monitoring programs , a prob lem 
with which i t  i s  fu l ly fami l iar.  The Corps now rec og
nizes  t he ins t i tut iona l a rrangement s deve l oped by t he 
loc a l  gove rnment s and ut i l i t ie s  as t he be s t  so lut ion to 
the management of the MWA wat e r  re sources . Howeve r,  in 
i t s  19 79 Dra f t  Progre s s  Report , 10 the Corp s  virtually  
abandoned any  pro spec ts  for reg iona l coope rat ion in 
effec t ing a program for opt imum management of  the water 
resourc e s  in the area . Water p lanning for the me tro
po l i tan Washington are a  has been p l agued by cons iderab le 
po l i t ic a l  d i f f iculty in obtaining ac quiescence to reser
vo i r  deve lopment in up stream reache s of the watershed 
and by re s i s t ance to wa tershed management , which a lmost 
a lway s exac t s  a c ons ide rab le c o s t  t o  the loc a l  authori
t ie s  invo l ved . Watershed management may invo lve 
re s t r ic t ing or regu lat ing deve lopment o r  impos ing water 
qua l i ty measures such as  s i l t c ont ro l and is not l ike ly 
to be easy to achieve . Wate rshed management i s  a func
t ion of each of t he loc a l  autho r i t ies , but the report 
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imp l i e s  that imp lement ing the s e  measure s i s  
stra i gh t forward . 

Fut ure Re servoi r  S i tes  The c ommit tee i s  c oncerned with 
the bas i s  upon which the c onc lus ion is  drawn that the re 
is no need for add i t iona l water supply reservoi rs for 
the MWA. If  in t ime i t  is rec ognized that run-o f-river 
supp ly in a drainage area as large as t he Pot omac pre
sent s inhe rent pub l i c  hea l t h  risks , one opt ion that 
could e nsure improved qua l i ty for t he area is t he use of  
wate r  supp l ie s  drawn direc t ly from up s t ream reservoirs 
on sma l ler  and more c ont ro l led watersheds .  It would 
seem t o  be incumbent upon t he Corp s that for any long
term p lan for t he area , future water supply needs both 
from t he standpoint of  quant i ty and qua l i t y  shou ld  be 
rec ogni zed and addres sed by measures invo lving land use 
p lans that do not ent i re l y  e l iminate potent ial  reservoir 
s i t e s  ( i . e . , a s  recommended in t he Corp s ' Conc lus ion 13, 
see Append ix A) from pos s ib le use for water supp ly 
purp o s e s . 

The c ommi t t ee agrees with part s o f  t he Corp s ' c on
c lus i on number 9 ( see Append ix A) that 11 • • •  these 
stud i e s  [ potab i l ity) we re admi t ted ly of  a l imited 
nature . Any future study of water supp ly needs in the 
MWA s hould c ons ider a more t horough examinat i on of t he 
qua l i ty and /or potab i l ity  of d i f ferent wat er sourc e s . 
Add i t iona l ly ,  s t rong watershed protec t ion programs and 
wat e r  qua l i ty monitoring sys tems shou ld be undertaken 
now t o  prevent t he degradat ion of  ex ist ing raw water 
supp l ie s  and t o  c o l lec t dat a regard ing wat e r  qua l i ty 
trend s  throughout t he MWA, re spec t ive ly . " However,  
imp l ementat ion of such ac t ions i s  no t near ly s o  s imp le 
as  i s  imp l ied . 

OUTLY ING SERVICE AREAS 

Corps of Engineers Finding 

Al though the outlying commun i ti es make up onl y  
a small percentage o f  t h e  HWA 's overall water 
s uppl y n eeds , they neverthel ess face poten t i al 
shortages wel l before the major u t i l i t i es .  The 
n a t ure of thes e shortages and the a l ternat i ves 
a va i l able to o vercome them are pecul i a r  to each 
o u t l ying commun i ty . T.he report conta ins some 
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genera l  pl anning gui del in es whi ch cou l d  be 
adopted to an g speci fi c area . Some of the same 
al terna t i ves formula ted for the major u t il i t i es 
would also appl y to the outl ying commun i t i es , 
but developed to a smal l er scal e .  The most 
l i kel g future sources for the outlging 
communi t i es appear to be groundwa ter 
developmen t and small reservoirs . 

NRC Commi ttee Eva luat i on 

In Charles County , Mary land , s t rong aquifers as sure 
amp le groundwater supp l ies . In t he Virginia service 
areas t he aquifers are less produc t ive and t he potent ial 
supp ly is que s t ionab l e .  With  good reservo i r  s i t e s  i n  
short supply t he Corps s hou ld have indicated that t he 
land neces sary shou ld be acquired before i t  i s  purchased 
for other purposes ( see Up s t ream Re servo i rs , pages 
4 1-43) . 

The Corp s summary and c onc lus ions s t atement would be 
much enhanced by high l ighting some of t he c ontro l l ing 
and c r i t ical  features , such a s : popu lat i on increasing 
from 294 , 000 in 1980 t o  561 , 000 in 1995 ; a para l l e l  
growt h in water demand s from 2 1  mg d  t o  45 mgd , and t o  
1 0 7  mgd i n  2030 ; pe riod ic  water short ages in s ome parts 
of  t he service areas , past and pre sent overpump ing of 
we l l  f ie ld s , and occasiona l sub s t i tu t i on o f  surf ac e 
ponds o r  reservoirs ; more s pec i f ical ly , t he recent ly 
construc ted Leesburg Potomac Rive r intake and wat e r  
treatment p lant ( 10 mgd ) , �nd t he proposal to  c onnec t 
f ive Princ e  W i l l iam c ommun i t i e s  t o  t he FCWA for total 
supp ly . 

The NRC c ommit tee agrees with t he Corp s dec i s ion not 
to inve s t iga te  in de ta i l  t he many exi s t ing water systems 
in Ou t lying Service Areas . The se fac i l i t ies wi l l  be 
pl anned and cons truc ted local ly with l it t le  or  no 
federal part ic ipat ion. The extent and c omp lexity of  the 
task i s  shown by the mas s o f  data and informat ion 
assemb led in t he Co rps ' f ina l report , Append ix I. 
Springs , we l l s , and loc a l  surface wa ter systems may 
suffice in s ome p laces for severa l years . Ult imate ly 
connec t i ons to the Fairfax County Water Authori ty system 
or othe r  s ubs tant ial sourc e seems certain.  However,  
furthe r cons ide rat ion shou ld have been g iven in the 
Corp s report to  how the future water demands of  t hese 
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out lying a reas migh t  impac t on the s ourc e s  assumed t o  be 
ava i lab le  t o  t he MWA. 

SYSTEM OPERATION 

Corps of Engineers Finding 

T.he bas i c  cornerstone to satisfying wa ter 
s uppl y needs through the year 2030 for the 
ma jor POtomac us ers i s  cooperat i ve regi onal 
management of the ent i re wa ter s uppl y system .  
Wi th opera t i on o f  the s ystem a s  a regi onal 
uni t ,  i t  is possibl e to obta in certain syner
gis t i c  effects wh i ch  improve th e s ystem 's wa ter 
s uppl y  capabi l i t y .  A systems model ( PRISM/COB) 
was developed and appl ied to i den t i fy and eval
uate the regi onal managemen t s trategi es whi ch 
offered the mos t promise . Select i on of an 
appropriate release balance between upstream 
reservoirs ( Bl oomington and Sa vage) and down
s tream reservo i rs ( Pat uxent and Occoquan ) ,  for 
instance , can reduce the storage •wasted• earl y  
in the wa ter s uppl y  season and conserve wa ter 
for l a ter use, during a more cri t i cal peri od . 
Wi th conj unct i ve operat i on of a l l  reservoirs , 
drawdowns could also be kept to a mi nimum 
throughou t  the reservoi r  sys tem . Regulati on of 
the s ystem in s uch a manner would furn i sh an 
a dequa te bas e  s uppl y  for mos t s i tuations ; 
however, Li t t l e  Seneca Lake would be a vailable 
as an emergency s upplemental source shoul d 
POtomac flows be l ower than projected or 
demands grea ter than ant i cipated . Regulation 
of the ent i re wa ter s uppl y s ystem as a regional 
un i t also offers added fl exibil i t y  in respond
ing to s easonal and da i l y  va ri a t i ons in s uppl y 
and demand , and wou l d  have general l y  pos i t i ve 
effects on the associ ated envi ronmental 
res ources . 

NRC Committee Eva luat ion 

Cooperat ive regional management of t he Pot omac River 
wat e r  supp ly system re s t s  on a series of agreement s  and 

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


-30-

c ontrac t s  executed by the three maj or water  ut i l i t ies 
and o t he r  agenc ies on Ju ly 22, 1 9 82. The se are 

• A c ont rac t ob l igat ing t he three ut i l i t i e s  to  
purc hase a l l  wa ter supp ly s t orage in B l oomington Lake 
( re produc ed in t he Corp s f ina l report  as Append ix H/ 
Annex IX) . The previous c ont rac t with t he Mary land 
Potomac Wat e r  Authority wa s s imu lt aneous ly te rminated 
( s e e  Append ix H/Annex X) . 

• An agreement among t he wa ter ut i l i t ies provid ing 
for sharing t he c ons t ruc t ion and ope rat i ng c os t s  o f  
Li t t le Senec a Lake ( Append ix B/Annex I I ) . 

• An agreement among the water  ut i l i t i e s  and Al legany 
County , Mary land , provid ing for sharing t he operating 
and maintenanc e c o s t s  of t he exi s t ing Savage Rive r 
Reservo i r  ( Append ix B/Annex I I I ) . 

• A Wate r  Supp ly Coord inat i on Agreement ,  inc lud i ng a 
Drought Operat ions Manua l ,  s igned by t he ut i l i t ie s  and 
t he Interstate Commi s s ion on the Pot omac River Bas i n  
( ICPRB ) , s e t t ing forth t he agreed operat ing procedures 
and provid ing c o s t -sharing criteria for any future 
supply augmentat ion (Append ix B/Annex I ) . 

• A mod if icat ion to  t he Low-Flow Al locat ion Agreement 
( LFAA) , incorporat ing Li t t le Senec a Lake and removi ng a 

prov1 s 1on that could have frozen a l locat ions afte r 1988 
( Append ix D/Annex IV) . 

W ithin this  framework o f  c ont rac t s  and agreement s ,  
succ e s s ful  reg iona l operat ion i s  c ont ingent upon the 
init iat ive o f  t he ind ividua l ut i l i t ies ( inc lud ing the 
Corps ) in ope rat ing the i r  d i s t ribut ion systems , imp le
ment ing c onse rvat ion measures , and part ic ipat ing in 
reg iona l drought management programs . It  also depends 
on the abil ity of t he ICPRB ' s Cooperat ive Wate r  Supp ly 
Ope rat ions on the Potomac ( CO-OP ) to c oord inate water 
a l loc at ion and d rought management programs . 

The evidenc e sugge s t s  that the se ope rat ing arrange
ment s wi l l  be e f fec t ive , and the agreement s appear to be 
c areful ly d rawn . Ind ividua l ut i l i t i e s  are bas ic a l l y  
free t o  operate the i r  own systems c ons i s t ent wi th their 
obl igat ions under t he agreement . CO-OP appears t o  be 
we l l  prepared t o  d i scharge i t s  re sponsibi l i t ie s  e f f i
c ient ly.  The PRISM/ ODE systems mode l has been 
extens ive ly t e s ted and provides a c omprehens ive and 
c red ib le  bas i s  for  a l loc at ion dec i s ions . 

In d e f ining the s c ope of the Corp s s t udy , t he autho
riz ing leg i s lat ion ( P . L. 93-2 5 1 ) make s no d i rec t 
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re fe renc e t o  inst itutions . The Corp s  i s , however ,  
d i rec t ed t o  "make a ful l and c omp lete inve s t igat ion o f  
the future water resourc e s  need s o f  t he Washington 
me tropo l i tan area • • • •  " In c arry ing out that s tudy , 
the Co rps  inventoried wate r-re lated ins t itut ions in t he 
s tudy a rea , but init ial ly c ons iderat ion of inte�govern
ment a l  coope rat i on was c ons ide red to be infeas ib l e .  The 
ini t ia t ive for ins t i tut ional innovat ions featured in the 
Corp s report  was provided by t he Reg iona l Task Force and 
CO-OP and endorsed by t he Corp s .  

·The inter-loc a l  c ompac t i s  not great ly d if fe rent f rom 
a vo luntary sys tem for operat ing t he reg ion ' s water sup
p l y .  One of  t he reas ons for t he succes s fu l  coope rat ion 
in t he MWA s hou ld be exp lained . Seve ral ind ividual s  in 
leadership ro l e s  at t he t ime the agreement s  were s igned 
were ded icated to reso lving the management prob lems in 
the area and pers i s ted in spi te  of technica l ,  lega l ,  and 
po l it ical  obs t ac les . Th i s  l eadership o f  key ind ividual s  
and t he i r  ded icat ion are important fac tors without wh ich 
the agreement s might neve r have been s igned . The local 
gove rnment s and other agenc ies are t o  be congratulated 
for g a ining consensus on this  mat ter.  It mu st be noted , 
however ,  that whi l e  t he agreement s provide an operat ing 
p lan for ex i s t ing wa ter supp ly ,  they s c arc e ly ful f i l l  
t he promise o f  c omprehens ivenes s  asserted b y  t he Co rp s .  

The Ma in Report reconunends "no further ac t ion" by t he 
Co rps . Leaving t he matter at t hat point leave s impor
t ant que s t ions uns e t t led . Fo r examp l e , art ic le 11 of 
the Water Supp ly Coord inat i on Agreement ( see page 69)  
requires unanimous agreement for resolut ion of any 
furthe r d i sputes  and speaks of the loc a l  agenc ies  
r e s olving such mat ters t hrough use  o f  "their best  
e f f o r t s " and "by in- forma l nego t ia t ion . " Short of  
unanimity , the  part ies agree they may go t o  c ourt t o  
l i t iga te a que s t ion. Thi s  could have been done in t he 
absence of an agreement . 

F i nal ly , t he Co rp s report lacks comprehens ive ins t itu
t iona l c ons iderat ions and leave s unanswe red such 
que s t ions as  who is to  be respons ible for 

• was tewater  protec t ion , 
• water qual ity monit oring ,  
• change s  i n  the requi rement for f lowby , f l ood 

c ontro l ,  or d r inking water  demand , and 
• provid ing the highe s t -qua l i ty dr inking water from 

the s evera l supp l iers to t he MWA. 
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In ef fec t t he me t ropo l i t an Washington area water 
agenc ies have dec ided t o  c oope rate for t he t ime be ing 
but not t o  be bound by an ins t itut iona l c hange that 
wou ld f orc e future c ooperat ion .  Wh i le t hese c hanges in 
water management in the Washington reg i on now seem im
port ant and e f fec t ive ,  the long-t e rm  s igni f icanc e of  
what has been acc omp l i shed shou ld not be overstated . 
The Corps ha s dec ided t o  depend upon inter- loc a l  
arrangement s t o  make future dec i s ions that may b e  of 
high importanc e .  No wa ter quant i ty problems are ant ic i
pated for t he reg ion through t he year 2030 , as suming 
that vo lunt ary reg iona l c ooperat ion c ont inue s .  The 
Corps ' c onc lus ions are supported by t he fac t s  with an 
import ant l imitat ion ( quant i ty only ) and an import ant 
assump t ion (cont inued c oope rat ion) in mind . The Corps ' 
f ina l c onc lus ion ( no fede ra l  ac t i on) shou ld have been 
based on a fuller examinat ion of t he s t rengt hs and 
weakne sses of t he ins t i tut i ona l changes re l ied upon . 
Without t hat examinat ion, t he Corps rec ommendat i on re sts 
on an incomplete analysis .  

BLOOMINGTON LAKE REFORMULATION STUDY 

Corps or Engineers Findings 

Bloomington Lake repres ents a major new source 
of water for the MWA ,  and i ts use di rect l y  
affects water s uppl y management deci s i ons i n  
the MWA .  Th e  Bloomington Lake Reformulat i on 
Study was un dertaken to answer t wo  ques t i ons : 
(l ) Could the exi sting project be regula ted in 
a more effi ci ent manner than the method s u g
ges ted in the project 's 1962 au thori zat i on 
documen t ? , and (2) Could more wa ter s uppl y 
s torage be made a va i l abl e wi th in the project by 
real locating ei ther flood con trol or wa ter 
qual i t y storage? 

Re gul a t i on of EXist ing Project 

The Bl oomington Lake Reformul a t i on Study 
reveal ed tha t regulating the project to 
ma intain a con t i n uous flow t arget of 19 7 mgd 
(305 cfs ) at Luke , as s ugges ted in the 1962 
authori zat i on document , would be very 
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ineffi cien t  from a water s uppl y vi ewpoint , and 
detrimental to the water qual i ty in the Nbrth 
Bran ch  as wel l . Pres ent s tudi es indicate that 
the mini mum flow target at Luke should be 
approxi ma tel y 78 mgd ( 120 cfs ) t o  be me t by 
rel eas es from nearby Sa vage Ri ver Reservoir and 
Bloomington Lake 's water qual i t y  s torage . 
Gi ven the flow target at Luke , s uppl emental 
releases for the HWA can then be made from 
Bl oomington Lake 's wa ter s upply s torage , 
buffered as necessary by joint rel eas es from 
Sa vage Ri ver Reservo i r .  COncurrent anal ys i s  
resul ted in the devel opmen t o f  a seri es of 
seasonal l y-dependen t and flow-dependent ra tios 
to be us ed in bal ancing the potenti al l y  acidi c 
rel eases from Bloomington wi th the normally 
alkal ine releas es from Sa vage . Project i ons by 
the USGS es t i ma ted the trans i t  loss between 
Bloomington Lake and the HWA to be ins i gn i 
fi cant even a t  low flows . Furthermore , the 
USGS est i ma ted tha t  4 7  percent of any rel ease 
would a rri ve a t  the HWA wi thin the fi rst seven 
days , wi th the rema ining 53 percent arri vin g 
during the s ubsequent seven days . In another 
rel ated inves t i gation , i t  was determined that 
the Bl oomington Lake project should continue to 
be regula ted to provi de a winter drawdown for 
flood con trol and wa ter qual i ty purpos es . 

Storage Real loca t i on 

TWo storage realloca t i on poss i bi l i t i es were 
consi dered for Bloomington Lake--wa ter qual i ty 
storage to wa ter s uppl y and flood control 
s torage to water s uppl y .  Studies indi cated 
tha t  all of Bl oomington Lake 's exi sting wa ter 
qual i ty s torage (16 . 6  bg) should be reserved 
for sa tisfyin g flowby targets at bo th Luke , 
Ma ryland , and downstream in the HWA du ring low 
fl ow periods . en the other hand , up to 50 
percent ( 5 .9 bg) of the project 's exi st ing 
flood control s torage cou l d  concei vab l y  be 
real located to wa ter s uppl y s torage wi th on l y  a 
seven percen t reducti on in the project 's aver
age ann ual benefi ts . The percei ved loss of 
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flood damage protecti on ,  however, may be objec
t i onabl e to commun i ties i mmediately downstream 
of the project wi thou t some form of mi ti ga 
t i on .  2'o accommodate the increase i n  wa ter 
s uppl y storage , certain physi ca l  modi fi ca t i ons 
would have to be ma de to the intake tower , -
spi l l way , and boa t l a unching areas . The costs 
for thes e i tems , as wel l as an al located share 
of the project 's ori ginal cos t , woul d  have to 
be repa i d  by a non-Federal sponsor. 
Bbvi ronmental i mpacts of creating a larger l ake 
would be minor, repres enting a l oss of about 
1 1 7 a cres of terres tri al habi ta t whi ch is of 
margi nal val ue due to i ts s teep nature . Water 
qual i t y  in the lake woul d  be on l y  sl i ght l y  
improved wi th a larger and deeper lake ; 
however , downs tream wa ter qual i t y ,  pH, and 
temperature ma y often show a s udden drop 
beca us e  flood rel eas es th rough the ga ted 
spil l wa y  would occur more often . 

NRC Committee  Evaluat ion 

Blooming ton Lake wa s des igned as a mu lt ipurpose reser
vo i r  with s t orage ava i l ab le for f lood contro l ,  wat e r  
supp ly , and ma intenance of  downst ream r iver water qual
ity.  Savage Rive r Reservo ir was p l anned to  provide 
f lood c ontro l and ma int a in r iver wa ter qual ity . The 
j oint ope rat ion of  the s e  two reservo i rs was origina l ly 
envi s ioned as  increas ing t he base f low in t he Pot omac by 
del ivering a c omb ined reservo i r  yield  of 19 7 mgd t o  the 
No rth Branch of t he Pot omac River. Th i s  f low was e s t a
b l i shed as t he minimum c ont inuous target  downstream at 
Luke , Mary land . Aut hori zat ion o f  Bloomington Lake in 
1962 d id not ant ic ipa t e  or cons ide r that the 
Bl oomington/Savage reservo ir system wou ld provide for 
short-te rm f luc tuat ions i n  demand from t he MWA. 

Ana lys i s  made po s s ible  by t he PRISM/ COE s imulat ion 
mod e l  sugge s t ed that the Bloomington/Savage Reservo ir 
c ou ld be regu lated in ways t hat would improve river 
wat e r  qual ity  and s imu lt aneous ly provide add it iona l flow 
for water s upply during drought c ond it ions . A minimum 
f low t arge t  at Luke of 7 8  mgd was shown t o  provide ade
quate downs tream wa ter qual ity , and a balanc ing of the 
f lows from t he two reservoirs could be used to  adj ust 
the norma l ly ac id f lows from Bl oomington with t he nor
ma l ly a lka l ine f lows from Savage .  W i t h  t he revised flow 
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t a rg e t a t  Luke , supp lement a l  re leas e s  for the MWA can be 
made f r om s t orage , provided t hat re leases from t he two 
res e rvo i rs are prope rly balanc ed to buf fer the ac id i ty 
of one with t he a lkal inity of t he other.  An important 
fac t o r  in t he ana lys i s  of  the ope rat ion o f  the 
Bloom ingt on/ Savage reservoir sys tem wa s the e s t imate by 
t he U SGS t hat t rans i t  los ses  are ins ignif icant and that 
the s e  f low re leases wou ld reach t he MWA int akes in a 
s hor t e r  t ime than origina l ly bel ieved . 

The Corp s  s t udy t here fore proposes that more e f f ic ient 
use o f  t he Bloomington/Savage Reservo i r  system c an be 
made by provid ing a c omb ined d i scharge to reduc e the 
minimum f l ow at  Luke from 1 9 7  mgd t o  78 mgd and ut i l i z
ing the d i f ference as s upp lement al  wa ter supp ly s t orage 
for u s e  during drought s in t he MWA. Inasmuch as the 
ent i re c apac i ty o f  Bloomington Lake had been previously 
al loc ated to  f lood c ontro l ,  water qua l ity , and water 
supp ly , it  wa s nece s sary t o  determine t o  what extent the 
add i t iona l storage for water supp ly wou ld reduc e the 
capac ity for f lood c ontrol or water qua l ity , and the 
c onsequenc e of  such rea l loc at ion. 

The s tudy sugge s t s  that a l l  of t he capac ity for 
add i t iona l water s upp ly be deduc ted from f lood c ontrol 
s t orage , and i t  evaluated 10 a l t e rnat ive p lans t o  deter
mine t he be s t  rea l location arrangement . The effec t of  
s t orage real locat ion on peak f lows at Luke , P int o ,  and 
Cumberland , Mary land , wa s dete rmined as fol lows : 

1 .  The fre quency curves o f  maximum annua l f lows we re 
deve l oped for t he above locat ions without s t orage re
a l l ocat ion. The curves we re deve loped in accordanc e 
with  proc edure s de sc ribed i n  Water  Resourc e s  Counc i l  
Bu l le t in 1 7 ,  Gu ide l ine s  for De te rmining Flood Flow 
Frequencyl 9  and used the CO E  Hydro log ic Eng inee ring 
Cente r' s Computer program HECWRC. 

2 .  S imilar frequency c urve s we re t hen deve loped for 
each propos ed s torage real locat ion p l an and we re 
c ompared to t he curves deve l oped in s t ep 1 .  

Average f lood c ontro l bene f i t s  are ca lculated t o  be 
reduc ed only 7 percent with a 5 0  percent decrease in 
f lood c ontro l s torage ( t he s tudy does not addre s s  the 
original reasons for t he low ec onomic benef it from 50 
percent of t he f lood c ont ro l s torage c apac i ty) . 

The Corp s ' B l oomington Lake Re formulat ion Study 
focus e s  on t he fol lowing que s t ion : Is  i t  feas ib le  to 
rea l l ocate t o  water supp ly s t orage a port i on of the 
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storage now rese rved for f lood c ont ro l  i n  Bloomington 
Lake . More s pec i f ical ly ,  the s t udy ' s  purpose i s  t o  
determine t he e f fec t s  o f  d i f ferent rea l locat i on p l ans on 
the pr imary f lood c ontro l purpose and to  assess  t he 
physical  and ec onomic damages  that cou ld be produc ed by 
these p lans . The c ommi t tee c onc ludes t hat 

· 

• Bloomington l.ske i s  a regiona l wat e r  resourc e of  
great va lue ; e f f ic ient management of  this  re sourc e  is  an 
es sent i a l  e l ement o f  t he area ' s future water supp ly 
s trategy ; 

• The Co rps ' s t udy me thodology i s  appropr iate and 
acceptab le.  The approach invo lve s  an examinat ion of  10 
a l t e rnat ive c omb inat ions of f lood c ont ro l storage and 
water supp ly s t orage that encomp as s  a broad spec t rum of 
pos s ib l e  arrangement s ,  inc lud ing t he present reservoir  
management p l an .  The procedures  emp loyed in the s t udy 
ref lec t gene ra l st andard prac t ic e .  The u s e  o f  PRISM/ ODE 
s igni f ic ant ly a ided in t he c omp lex analyses of t he many 
a l t e rnat ives ; 

• The Corps ' analyses and inve s t igat ions we re 
c onduc ted in proper sc ient i f ic and engineering manne r; 
and 

• The c onc lus ions reached are appropr iate and 
reasonab l e .  

RAW WATER INTERCONNECTIONS 

Corps of Engineers Finding 

TWo raw wa ter interconnect i ons were i den t i fi ed 
as having potential to s erve MWA wa ter s uppl y 
needs - a Potomac to Rocky Gorge interconnec
t i on for wssc and a POtomac to Occoquan 
interconnect i on for FCWA . Si zes could vary , 
bu t st udi es indi cated that the mos t appropriate 
capaci ty for each interconnect i on would be 
between 60 and 70 mgd .  Revers i b l e  capabil i ty 
in both i nterconnect i ons would add s i gn i fi can t  
flexi b i l i t y t o  t h e  wa ter s uppl y  systems by 
taking ful l advantage of the wa ter treatment 
pl an t capaci t i es a t  ei ther end of th e 
interconnecti ons . Ra w  wa ter interconnect i ons 
would be expens i ve projects ,  and woul d  ca us e 
some s oci al and envi ronmental disrupt i on during 
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con struct i on .  The mos t s i gn i fi can t impact 
during the operat i on phase would be the 
poss ibil i t y of accel era ted reservo i r  
drawdowns . Water qual i t y  in bo th the Rocky 
Gbrge or Occoquan Res ervoi rs woul d  be sl i ghtly 
degraded and treatment cos ts at the res ervoi r 
treatment pl ants woul d  be sl i ght l y  i n creas ed i f  
Potomac Ri ver wa ter was discharged di rectly 
into the reservoirs .  The water qual i t y  effects 
of pumping res ervoi r wa ter to the Potomac Ri ver 
would be mini ma l . 

NRC Committee  Eva luat ion 

The Corp s ' eng ineering ana ly s i s  and eva luat i on of  raw 
wate r  interc onnec t ions c overed many a l t e rnat ives . 

By u s ing Pot omac Rive r  water t o  meet  demand s and t o  
f i l l  t he re servoirs ahead of t he dry season through 
interc onnec t i ons , t he system c ou ld meet larger wat e r  
demand s during period s  o f  drought . The proc edure s and 
met hods u sed t o  analyze various ways of phys ical ly 
inte rc onnec t in these s stems meet s t andard s  of en i
neering prac t ic e .  Howeve r ,  adverse e f fec t s  such a s  
heavy a lgae growth ,  othe r  organi sms , and chemic a l s )  on 
drinking wat e r  qua l i ty we re d i smissed without the 
bene f i t  of  subs t ant ial analys i s .  

FIN ISHED WATER INTERCONNECTIONS 

OOrps of Engineers Fi nding 

Hb i l e  fini shed water interconnect i ons would not 
provi de an y  "new• wa ter to the HWA ,  the y  woul d  
improve the capabi l i ty o f  the overall s ystem t o  
respond t o  l ocal i zed emergenci es in any one 
area . FUrthermore , appropriate fini shed water 
interconnect i ons coul d  make use of treatment 
capaci ty at the Wash ington Aqu educt , thus 
deferring the need for cons truct i on of addi
t i onal treatment faci l i t i es by o ther 
u t i l i t i es .  Fi ve fin i shed wa ter interconnec
t i ons were con s i dered wi th capaci t i es ranging 
from 4 to 60 mgd . 

Cos t-sa vings would be pos s i bl e  i f  the pipe
l ine con struct i on cos ts and the associated 
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plant modi fi ca t i ons were les s  cost l y  than 
treatment plant expans i on . Bn vi ronmental 
i mpact s rel ated to con s truct i on acti vi t i es 
would be n egl i gibl e; however, some social 
disrupt i on coul d  occur as most of the finished 
wa ter i n terconnect ions would be constructed ' i n  
h i gh l y  urbani zed areas . Opera t i ona l  impacts 
would be minimal except that environmental 
qual i t y of the Potomac Ri ver upstream of the 
Aqu educt intakes could be sl i gh t l y  improved 
because of reduced FCHA and WSSC wi th drawals . 
The b l ending of wa ter from di fferent sources 
wi thi n  a s ingl e  di stributi on wou l d  not be 
expected to produce an y s i gn i fi cant advers e 
effect s on wa ter potabi l i t y  in the HWA as the 
raw wa ter s ources and trea tment plant process es 
are rela t i vel y s imi lar in character. 

NRC Committee Eva luat ion 

The Corp s • inve s t igat ion of f ini shed water interc onnec
t ions is important for security of  supp ly.  The rap id 
expans ion of three large wa ter supp ly systems in t he MWA 
without  sub s tant ia l interconnec t ions ignore s the lessons 
o f  past f a i lure s in water supp ly fac i l i t ies in many 
c it i e s .  Sudden c ontaminat ion of  raw water supp l ie s , 
fai lure of o r  damage to  water t reatment and pump ing 
fac i l i t ie s , and maj o r  breaks in transmi s s ion mains and 
d i stribut ion systems c ou ld leave densely populated areas 
without wa t e r  supp ly.  Pas t  inve s t igat ions and repo r t s  
o n  MWA water supp ly have urged t he instal lat ion o f  
large-capac i t y  interconnec t ions fo r eme rgenc ies . 

The f inished water interc onnec t ions ident if ied by the 
Corps as serving a large part  o f  the MWA cou ld be c on
s t ruc ted i n  s t age s over a few years . As ha s been 
sugges ted , t he WSSC and t he FCWA might ut i l ize  the 
excess  c apac i ty in t he Aqueduc t p lant and avoid the cost 
o f  add i t iona l treatment fac i l i t ie s .  

The se analyses d o  not p lay a centra l  role i n  t he Corps 
rec ommendat ions ; howeve r ,  they provide useful infor
mat ion t hat t he loc a l  ut i l i t ie s  c an use t o  s t rengt hen 
the MWA 1 s wat e r  supp ly system. The commi t t ee conc ludes 
that t he engineering and eva luat 1on o f  f 1n1 shed wa ter 
interc onnec t i ons in t he Co rps s t udy meet s the s t andard 
of engineering prac t ic e .  
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REREGULAT ION 

Oorps of En gineers Finding 

Wi th the recent compl etion of th e l!CWA Potomac 
treatment plant , both WSSC and FCWA can now 
take advantage of reregula t i on and are proceed
in g to do so . Reregulati on al lows for the 
effi ci ent and fl exi ble use of reservoir storage 
capa ci t y  in both systems . Wi thdrawals from the 
reservo i rs can be reduced during peri ods of 
adequa te flow in the Ebtomac Ri ver , thereby 
saving s tored wa ter in the reservoi rs for la ter 
use during cri t i cal low fl ow periods . By 
nature , reregula t i on saves sma l l  amoun ts of 
wa ter over an extended peri o d ,  and mus t  be 
consci ously implemented wel l  in advance of the 
probabl e  low flow season to be ful l y  effec
t i ve .  Reregulation i s  a very low cost 
a l t ernati ve as maximum use i s  ma de of existing 
faci l i t i es and no struct ural modi fi cations are 
requi red . Bbvironmental i mpacts of reregu l a 
t i on would be negl i gibl e ,  wi th th e poss i ble 
except i on of accel era ted res ervo i r  drawdow.ns 
during low flow peri ods in th e Potomac Ri ver . 
Wa ter potabi l i t y would not be a dversel y 
a ffected due to reregula t i on in ei ther th e WSSC 
or FCWA system ,  and BPA 's drinkin g  wa ter 
s t andards would not be vi olated . 

NRC Commi t tee Eva luat ion 

The term "reregulat ion" is used by the COE to  de scr ibe 
the j o int ope rat ion of  t he water supp ly ext rac t i on , 
trea tment , and d i s tribut ion sy stems o f  the MWA during 
pe riods o f  drough t . In particu lar , boundaries be tween 
pump ing zone s  are to be temporari ly changed so that a 
por t ion of the d i s tr ibut ion sy stem c an be shi fted from 
one sourc e  to  another. Re regu lat ion is  the vital  e l e
ment o f  the COE ' s proposed solut ion. Clea r ly t he 
s uc c e s s  o f  re regu lat ion de pend s on the avai lab i l i ty of  
add i t i onal supp l ie s  from Bloomington and Savage 
re servoirs and the cooperat ion o f  the wa ter ut i l i t ie s .  

The ana lyt ic a l  procedures (mode l s ) u t i l ized in the se 
studie s  a r e  innovative and technica l ly va lid appl ica
t ions o f  sys tems ana lys i s  technique s .  The f ind ings  of 
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this  sec t ion are previous ly d i scussed under Sys tem 
Operat ion ( pages 2 9-3 2) . 

WATER CONSERVATION 

Cbrps of Bngineers Finding 

Permanent wa ter conservat i on and demand reduc
t i on measures have the potential to 
s ubstan t i a l l y  decrease projected HWA basel ine 
demands throughout the plann i n g  perio d .  A 
di stincti on was made be tween permanent con-
serva t i on meas ures whi ch were addressed in th is 
st udy and temporary emergency meas ures wh i ch  
had already been addressed as part of the 
Metropol i tan Washi n gton Counci l of Government 's 
Wa ter Supply Bnergency Agreement . Fi ve wa ter 
conserva t i on s cenarios were developed whi ch  
proposed permanent meas ures capabl e  of reducing 
th e year 2030 demands from 7 to 27 percent . 
Pbr pl anning purpos es , the HWA water u t i l i t i es 
adopted Conservat i on Scenari o 3 whi ch  ass umed 
an approxi ma te 1 1  percent wa ter use reducti on . 
An y  of thes e conserva t i on s cenarios would be 
extremel y  fl exible in tha t they could be 
i ndependently appl i ed in an y servi ce area and 
cou l d  be impl emented in combina t i on wi th other 
wa ter s uppl y measures . Al though non-structural 
i n  nature , s uccessful wat er conserva t i on pro
grams would probably requi re some di rect 
expendi tures by consumers and , depending on the 
level of reduct i on des i red, could be cos t l y . 
Wa ter conserva t i on cou l d  a l s o  res u l t  in some 
s i gn i fi cant cos t sa vings to the wa ter and 
wastewat er u t i l i ti es by delaying or nega t ing 
th e need to enlarge trea tment plants and 
pipel ines . 

NRC Commi t tee Eva luat ion 

As report ed by the Corp s ,  the wa ter conservat ion s t udy 
uses  que st ionab le data and incorporates  severa l  errors . 
The re su l t s ,  i n  gene ra l ,  are no t supported by the 
ana lys i s  performed . The s ing l e  re su l t  used in the Corps 
conc lus ions ( Conservat ion Scenario 3 ) , a t t ributes an 

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


-41 -

ove ra l l  water use reduc t i on o f  1 1  percent t o  the 
imp l ementat ion of c onserva t ion measure s , inc lud ing 
pre s su re-reduc ing va lve s , p ipe insulat ion , wate r-saving 
plumb ing f ixtures , and wa ter use  educ at ion campa igns . 
Th i s  resu l t  i s  cons i s tent wi th the exper ienc e o f  many 
other c ommunit ies that have imp lemented s imi lar

-
measures 

and is an adequa te p l anning as sumpt ion . I t  cou ld no t , 
howeve r,  be j u s t i f ied on the ba s i s  o f  the Corps 
ana lys i s .  Resu l t s  for Scenarios 4 and 5 ,  used in the 
l ong-range s tudy but no t re lated to any study 
conc lus ions or recommendat ions , do no t appear c redible . 

Da t a  c o l lec ted by the Counc i l  o f  Government s ,  WS SC , 
and the Co rp s ' In s t i tute for Water  Resourc e s  which 
bec ame ava i lab le a f ter 1978 we re no t used in the Corps 
s t udy2 0 , 2 1 , 2 2  ( WSSC and COG data re ferred to are 
unpub l i shed ) . Es t imates of  spec i f i c  wa ter u s e  reduc
t i ons a re pre sented uncri t ic a l ly and wi thout at tent ion 
to the i r  re l iab i l i ty or  app l icab i l i ty .  Some statement s 
imp ly mi sunderstand ing o f  the topics under d i scus s ion. 
Fo r examp l e , the repo rt incorrec t ly d i scusses  me tering 
and pric ing a s  separate and pre sumab ly add i t ive c on
se rvat ion measure s .  Furthe r ,  s t a t ement s on the 
e f f ec t ivene s s  o f  pric ing mi s interpre t the re search 
re s u l t s  c i ted . The total  effec t ivene s s  o f  conserva t ion 
i s  overe s t imated as a re sult  of c ons i s tent doub le 
counting .  Eve ry water use reduc t ion is as sume d 
i ndependent o f  any othe r  wa ter c onservation me asure 
t aken . The sc reening proc e s s  used to s e le c t  the be st  
s c enario i s  d i f f icu l t  t o  fol low. 

In s i t e  of t hese rob lems the water conserva t ion 
program chosen Scenario 3 , whi le not necessar i ly 
opt ima l and not supported by the ana lys i s  reported , i s  a 
reasonab l e  planning as sumpt ion. Furthe r ,  the Corps 
shou ld be commended for demons t rat ing a pos i t ive 
at t i tude towa rd c onservat ion as an e lement of wa ter  
supp ly planning . 

UPSTREAM RESERVO IRS 

Corps of Bngineers Fi nding 

Se ven ups tream reservoir s i tes were examined , 
ranging in storage capaci ty from 8 . 8  bg to 33 . 9  
b g  and i n  yi el d potential from 3 2  mgd to 1 1 0 
mgd . The upstream reservoi rs coul d  be 
developed as mul t iple-purpose s i tes to include , 
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as a minimu m ,  recreation and flood control . As 
a component group , the upstream reservoirs 
h'OUld provi de the greatest water supply poten
tial for the HWA at the lowest uni t  cost . 
lbwever , they could create s i gn i fi cant adverse 
environmental and soci al i mpacts , depending' on 
the characteristi cs of a specifi c project 
area . .Ih the past , resi dents in the upper 
Potomac Ri ver Basin have objected strongl y to 
major s torage projects that pr imari l y  serve 
downstream muni cipal ities .  

NRC Commi t tee Eva luat ion 

The s tudy ident i f ies  seven upst ream re servo ir s i te s  and 
indicates that "as a c omponent group , the ups tream 
re servoirs would provide the greatest  wa ter supp ly 
potent i a l  for the MWA at  the lowe s t  un i t  cos t . " 
However,  the s tudy abandons intere s t  in the ups tream 
reservo i r s  bec ause ,  "they wou ld l ike ly c reate s igni
f ic ant adverse environmenta l impac t s  as  we l l  as adve rse 
soc i a l  impac ts , depend ing on the degree of deve lopment 
wi thin the spec i f ic pro j ec t  a rea . "  

Clearly , the s tudy doe s not fu l ly addre s s  the up st ream 
re servoi r  i s sue because o f  i t s  envi ronmenta l/po l i t ic a l  
ove rtone s . "Like ly • • •  s igni f icant adverse envi ron
menta l  impac t s" should have been quant i f ied for each 
s i t e  and the s i tes  shou ld have been ranked accord i ng to 
such i s sues a s  c o s t , impac t on the MWA water supp ly 
prob lem, and envi ronment a l  impac t s .  Potent i a l  minimiza
t ion o r  mi t igat ion of adverse environmenta l  impac t s  
shou l d  have been cons idered i n  the ranking .  More 
import ant ly ,  wa ter qua l i ty for potab i l i ty and pro tec t ion 
from po s s ib l e  s ourc e s  o f  contamina t i on shou ld have been 
eva luated . Then,  upstream re servoirs should have been 
c ompared wi th o the r a l te rnat ive s presented in the Corps 
report . Water qua l i ty ,  protec t ion from c ontamina t ion, 
t reatab i l ity ,  and potent i a l  hea l th e f fec t s  shou ld have 
been among the key points o f  c omparison ( see Wa ter 
Qual ity , pages  2 1-27) . 

In i t s  e f fort s to f ind a l ternat ive s to new re servoirs ,  
the Corp s s tudy does not add re s s  the inhe rent bene f i t s  
of  we l l-pro tec ted re servoirs in provid ing the mos t  
secure me thod o f  minimizing pub l ic hea l th risks . 

From a drinking wa ter qua l i ty vi ewpoint , ups t re am 
storage i s  des i rab l e .  The down s t ream contaminat ion of 
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the ma i n  s t em o f  t he Potomac by urban and indus t r i a l  
po l luters i s  a potent ia l  threat and one tha t i s  o f  
increa s i ng conce rn to the pub l ic .  The Corp s shou ld have 
s ought the be s t  re servo ir s i te s  tha t can be obta ined , 
us ing an appropriate ranking sys tem. Cons ide rat ion 
shou ld have been g iven to pro tec t ing the be s t  s i tes , 
the reby ma intaining opt ions for future deve lopme nt so 
tha t the MWA may have ac cess  to  h igh-qual ity wa ter in 
the future . Cons t ruc t ion need no t be contemplated 
unl e s s  i t  is ab s o lutely necessary .  Si tes and wa tersheds 
tha t are no t pro tec ted may be preempted for non-compa t i 
ble purposes and irretrievab ly l o s t  a s  sourc e s  o f  wa ter 
supp ly . While the Corps s tudy ha s shown how much c an be 
done w i th a l i t t le storage , i t s  lack o f  at tent ion to 
long-t e rm  needs and dr inking wa ter qua l i ty c oncerns ha s 
re s u l ted in a f ind ing that ignore s cons iderat ion and 
ident i f icat ion of ups tream re servo ir s i te s  for 
pro tec t ion and pos s ible future use . 

LOCAL RESERVO IRS 

Oorps of Bngineers Finding 

Ln addi t i on to Li t t l e  Seneca Lake , s i x  new 
loca l  reservoi rs were exami ned whi ch  wou l d  have 
capabi l i ti es for provi ding wa ter s uppl y to the 
HWA .  T.hese local si tes cou l d  also offer mul t i 
purpose potential , s u ch  a s  recreat i on o r  flood 
control . T.he s i tes ranged in storage capaci ty 
from 3 . 3  bg to 3 9 . 1  b g ,  and in yi eld potential 
from 1 2  mgd to 1 25 mgd . Such loca l  reservo i rs 
would genera l l y  represent relati vel y cos tly 
approaches to sa tisfying needs , primari l y  
because th ey would ha ve t o  b e  cons tructed as 
hi gh -fl ow skimmi ng projects wi th accompan ying 
pipel ines to the Potomac Ri ver .  T.he envi ron
ment a l  i mpacts of the vari o us local reservoi rs  
would obvi ous l y  vary according t o  the speci fi c 
dam s i t e ,  reservo i r  s i z e ,  and pipel ine l ength , 
but th e s tream val l eys in ques t i on are gen
era l l y  very s ens i t i ve envi ronmental areas . 
Wa ter qual i t y at most of th e s i tes i s  good . Dl 
the pa s t , development of such loca l reservo i r  
si tes has genera l l y  faced s t rong publ i c  
oppos i ti on .  
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One other local reservoir possibi l i t y  wi thin 
the HffA would be to raise the Occoquan 
Reservoi r  level by three feet to provide 2 . 2 bg 
of addi tional storage and an increase in yi eld 
of about 1 2  mgd. This project modifi cation 
would increase the flexibi l i ty of the regional 
system,  but could crea te signifi cant social and 
insti tutional impacts as addi tional land would 
have to be acquired . 

NRC Commit tee Eva luat ion 

The new Li t t le Seneca Lake proj ec t has proved c r i t ical  
to mee t ing the  sho rt-term demand s of t he MWA. In 
add i t ion , s ix o f f s t ream s torage s i tes were ident i f ied to 
d ivert a port ion of high f l ows from t he Potomac . 
Envi ronmental  impac t s  a re iden t i f ied as  aa t ters o f  great 
concern ,  as  i s  t he i ssue of  ·�ndoubted ly s t rong pub l i c  
oppos i t ion. " 

The Corps is remis s  in not c ons idering the secur i ty to 
wa ter supply fo r the MWA that would be provided by local 
reservoirs.  The c ommi t tee ' s  c oncerns re lat ive to local 
reservo i rs are s imilar to those for ups t ream reser
voirs . However,  the  wa ter qua l i ty o f  a loc a l  pumped 
s to rage project  is no t l ike ly to be as good as that of a 
we l l-se lec ted ups t re am re servoir. Ne verthe les s ,  a 
guant i t a t i ve ranking of s i tes in comparis on with other 
a l terna t ive s  i s  a more reasonab le procedure to eva luate 
loc a l  reservo i rs than a s imple out -o f-hand d i smi s s a l ,  
and suc h i s sues a s  wat e r  gua lity, c oa t ,  and environ
menta l fac tors shou ld be tabu la ted . Loc a l  reservo i rs 
have the spec i a l  advantage of  being ab le  to meet 
short-term peaking demand s wi thin the  MWA and c an 
provide a s igni ficant s ourc e  o f  acceptab le-qua l i ty water 
shou ld the Po t omac bec ome contaminated for a short 
period by a s pi l l  or  othe r  sudden s ource o f  
c ontaminat ion. 

In add i t ion , such re servoirs can a l s o  provide a me ans 
of protec t ing rive r  water qua l i ty whi le  s imul taneous ly 
increasing green space in the me t ropo l itan Washing ton 
area . 
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GROUNDWATER 

Corps of Bngineers Finding 

In i t i al l y ,  t wo s i tes were i den t i fi ed as ha ving 
poten t i a l  for groundwa t er development - one

-
in 

Ma ryland 's Hagerstown Val l ey an d  a second in 
Maryl and ' s  Atl ant i c  Coastal Pl a in . The 
Bagerstown Val l ey examinati on wa s terminated 
soon after study ini t i a t i on due to stron g local 
and s tate oppos i ti on ;  th us , no s tatement can be 
made regarding . the yi el d ,  feasibi l i t y ,  costs , 
or i mpacts of developing th i s  source . 

The analys i s  of groundwa t er development in 
the At lan t i c Coastal Pla in was carried to 
complet i on ,  and i t  was determined tha t  the 
maximum yi el d from the deep-aqui fers would be 
about 100 mgd . Groundwa ter represents one of 
the mos t cos t l y  al ternat i ves ava i l able to the 
HWA .  Wel l s , pumping sta t i ons , pipel ines , and 
wa ter treatment plants would be requi red, wi th 
accompanying envi ronmental and soci al impacts 
during cons tructi on . Wa ter qual i t y  in the deep 
aqu i fers , based on a l imi ted comparison wi th 
other deep wel ls in the area , i s  projected to 
be acceptable for potable use after chlor ina 
tion .  Before actual developmen t of large-scal e 
groundwater projects in the Atl an t i c  aoastal 
Pl a i n ,  pumping tests shoul d  be conducted in the 
deep aqu i fers to confi rm es t i ma ted drawdown 
ra tes , yi elds , and zones of influence . A 
s i gn i fi cant insti t u t i onal constra i n t  at thi s  
time i s  th e State o f  Ma ryland 's pol i cy pro
hibi ting the export of groundwa ter from the 
At l an t i c Coastal Pla i n  because i ts shal low 
aqu i fers provi de nea rl y  all of the area •s 
domes t i c  wa ter s uppl y .  

NRC Commi t tee Eva lua t ion 

The groundwater port ion o f  the MWA report focuses on the 
inve s t igat ion o f  the charac teri s t ic s  o f  four aqu i fe rs in 
the coas tal  p l ain o f  southe rn Ma ry land . Th i s  area 
appears to be the only nearby area whe re high-capac i ty 
we l l  f ie l d s  could be deve loped a s  a potent ial wa ter 
supp ly source  for the MWA . 
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Groundwat e r  deve lopment in t he At lant ic Coas t a l  Plain 
aqui fers for MWA wa s inve s t igated by the u. s .  Geo log ical 
Survey under cont rac t to t he Corps aa part of the 
overa l l  wa ter supp ly s tudy . The obj e c t ive o f  the 
inve s t igat ion was to eva lua te t he ava i l ab i l ity of 
groundwater and the impac t of  large-scale pump i0g from 
coas t a l  p la i n  aqui fers . The evalua t i on i t se l f  was based 
on a s imu l a t ion mode l us ing a f inite d i fference me thod 
and exi s t ing da ta  for t he s tudy are a .  Hydro log ic and 
geologic c ond i t ions re lated to aqu i fer depths , t h ick
mis se s ,  hydro log ic c onduc t ivi t ie s , storage coe f f i c ient s ,  
and groundwater usage we re s imu lated i n  the mode l .  

The mo s t  important aspec t o f  t he mode l i ng i s  t he 
c a l i brat ion. The accuracy o f  c a l ibrat ion depends on the 
accuracy of t he e s t imated prepump ing head d i s tribut ions 
( the na tura l wa ter leve l s  in the aquifer at various 
locat i on s ) . However ,  t he repo rt recogn izes that head 
d i s tribut ions were based on an ex treme ly sparse number 
of water leve l s , espec ial ly when one cons ide rs t he s ize 
o f  the grid for the mode l .  Consequent ly ,  the model  wa s 
no t fu l ly cal ibrated and t he resu l t s  shou ld be app l ied 
wi th c aut ion. 

However,  the es sent ial l ink in the inve s t igat ion is 
t he u s e  o f  a groundwater f l ow mode l .  The idea o f  
mode l ing i s  appropr iate,  and the mode l me thodology 
appears to have been we l l  executed . 

S inc e t he mode l re su l t s  wou ld inf luence t he we l l-f ield 
scheme to be se lec ted , add i t iona l f i e ld data are re
quired to provide a mo re accura te s imulat ion of the 
natura l  f l ow sys tem during the mode l c a l ibrat ion. The 
c o s t s  for t he groundwa ter al ternat ive s  we re e s t ima ted 
u s ing the Me thodo logy for Are awide P lann ing S tud ies 
(MAPS ) c omputer programs . The resu l t s  of  t hese economic 
ana lyses compare favorab ly wi th current groundwater 
deve lopment exper ienc e .  

Al though the potent ial supp ly ( 1 0 0  mgd ) appears t o  
ex is t ,  i t  i s  doubt fu l  that  groundwa ter wi l l  ever be 
ava i lab le a s  a reg iona l sourc e  o f  supply for the MWA. 
I t  c ont inues to be a c lose ly guarded loc a l  resourc e ,  and 
oppo s i t ion on a l l  leve l s  o f  government to long-d i s t ance 
t ransport may ru le out future cons ide rat ion o f  t h i s  re
sourc e .  On the other hand , the Corps dec i s ion to re ly 
on local  groundwater and s t reams for ou t lying a reas is 
we l l-f ounded .  

Pre l iminary analys i s  o f  the layout o f  we l l s , c o l lec
t i on ma ins , t reatment , and pump ing from aqu i fers i n  
southeastern Ma ry land i s  re lat ive ly expens ive for 
rese rve supp l i e s  tha t a re us ed in frequent ly . 

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


-4 7-

POTOMAC ESTUARY 

COrps of Engineers Pinding 

Prom an examinati on of the fi rs t year 's find
ings from the pilot BBWTP testing program, i t 
appears technologi cal l y  feasible to treat 
POtomac EStuary water to provi de a potable 
wa ter s uppl y  source . 7flere ma y be some unde
termined heal th ri sks , however , in us ing a 
source s uch as the Potomac Es t uary wh i ch  i s  
s ubject t o  discharges from l arge was tewater 
treatment pl ants and from un treated non-point 
sources . Prel iminary res ul ts from the 
Chesapeake Ba y  Hodel tes ting program al so 
indi cate that the sal ini t y  concentra t i on at an 
est uary treatmen t  pl ant intake ma y rise to 
unacceptable l evel s  during prolonged use in a 
severe drough t . 7fle aquati c resources of the 
upper POtomac EStuary may also be advers el y  
affected by the increase i n  sal ini ty l evels 
associ ated wi th use of the ESt uary . Due to the 
many uncertaint i es wi th regard to es tuary us e ,  
publ i c  acceptabi l i t y  rema ins a s  a major unre
sol ved i s s ue . Prel iminary cos t data sugges t 
that a ful l  scale ESt uary wa ter treatment 
pl ant , when con s i dering th e transmi ssion ,  land , 
and pumpin g  requi rements alon g  wi th the act ual 
treatment cos ts , ma y be a very expens i ve al ter
nat i ve .  The BBWTP test res u l t s , however , ma y 
also have far-ranging appl i cabi l i ty for wa ter 
s upply in other ci t i es loca ted at the head of a 
s i zable es tuary . l):)cumentation of the ent i re 
tes t ing pro gram i s  contained in a speci al 
report being s ubmi t ted di rect l y  to the u. s .  
COn gres s . 

NRC Commi t tee Eva luat ion 

The Corp s report ind icates that Potomac Es tuary wa ter 
wou ld not be needed to augment the water supp ly in the 
near future , and thus the po tab i l i ty que s t ion may appear 
moot .  Howeve r ,  the p i l o t  p lant s tudy re presen t s  an 
important mi les tone in determining the feasibi l i ty of 
rec laiming contamina ted wa t e r ,  and a s  such has s ign i f i
cant imp l icat ions for other wa ter-short areas o f  the 
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country. Thus ,  i t  i s  important tha t t he l imi tat ions to 
the conc lus ions reached be c learly s tated . It mu s t  be 
emphas ized that the Co rps s tudy d id no t provide suffi
cient scient ific evidence t o  conclude that es tuary water 
of the qua l i ty ant ic ipated during a drought and t rea ted 
by t he proce s s e s  s tudied i s  o f  po tab le  qua l i ty .  

A separa t e  committee o f  t he National Research Counc il 
(see Background , pages 1-8) ha s been charged with 
reviewing t he Co rp s ' spec i a l  report  resu l t ing from the 
Po t omac E s t uary Experimental  Wa ter Treatment P lant 
( �EWTP ) s tudy , and thi s c ommi t tee wi l l  de l iver a s epa
ra te de tai led report to the Corp s  of Engineer s . l The 
informat ion c ontained in Append ix F ,  S t ruc tura l Alter
na tive s , 4 represent s on ly a brief summary o f  th i s  
s tudy . The reader shou ld refer t o  t he separa t e  
re port2 3  submi t ted b y  the Corps to Congre s s  in order 
to p lac e t he c onc lus ions reached in a prope r contex t .  

In genera l ,  the que s t ions ou t l ined wi th re spec t to 
treatment of Po t omac Es tuary wa ter for use as a pot able 
water supply a re logic a l  and c lear. Wi thin t h e  l imi ta
tions of  the resourc e s  availab l e ,  t he s tudy wa s 
conduc ted in a s ound sc ient i f ic and engineering manne r. 

The re su l t s  of mode l ing s tud i e s  of e s tuary qua l i ty 
during drought c ond i t ions appear to have been carried 
out we l l  and provide usefu l background information for 
the treatment p l ant s t udy . The mixture of t reated 
eff luent and estuary water used for this s tudy ad
mi t ted ly c annot s imu late exac t ly the qua l i ty of e s tuary 
water  expec ted under a future drought .  The mode l ing 
re s u l t s  do suggest that unde r c e rtain drought c ond i
t ions , t he estuary wate r a t  Cha in Bridge ( a  pos s ib l e  
wi thdrawa l  locat ion) could contain as  much as or mo re 
than 50 pe rcent treated wa s tewater  eff luent . The 
s imu lated wa ter repre sents a reasonab le c ompromise 
c ons ide ring a l l  o f  t he uncerta int ies for the future , and 
shou ld provide a wa ter qua l i ty s u f f ic ient ly s imi lar for 
demonstrat ion purpose s  to that expec te d .  

Current ly , there i s  n o  genera l c onsensus i n  the 
sc ient i f ic and eng inee ring c ommun i t y  about c r i teria for 
j udg ing the potab i l ity of treated wa ter obtained from a 
highly c ontaminated sourc e .  Fo r thi s reason , the Corps 
deve loped a s e t  of  wa ter qua l i ty goa l s  to gu ide p l ant 
ope rat ions and t o  serve as  a bas i s  for proc e s s  se lec
t ion. In Append ix F , 4 the proper and c aut ionary 
s tatement wa s made that "the goa l s  pre sented are not 
intended to imp ly that a wa ter mee t ing the se goa l s  i s  
potab le . " Unfo rtunate l y ,  thi s caveat  i s  no t 
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suf f ic ient ly represented in the c onc lus ion l is ted in the 
Corp s ' Ma in Report l l  tha t  "i t ap pears techno log ic a l ly 
feas ib l e  to treat  Po tomac Estuary water to provide a 
potab le wa ter supply s ourc e . "  Wh i le the study d id no t 
uncove r any add i t iona l hea l th risks  assoc iated wi th the 
treated wa ter in c omparison wi th three exi s t ing

-
local  

supp l ie s , the evidenc e provided was not  suf f ic ient ly 
comp lete t o  be c onc lus ive . 

Th i s  s tudy d id provide a more c omprehens ive s e t  o f  
informa t ion to add re s s  the potab i l i ty que s t i on than i s  
current ly ava i lab l e  a n d  provides a n  exce l lent framework 
fo r future studie s .  Howeve r ,  the re are s igni f icant 
que s t ions s t i l l  unanswered tha t mus t  be addre s sed be fore 
a s ound c onc lus i on on t he potab i l i t y  que s t ion i s  reached . 

A Pane l on Qua l i ty Cr i teria for Wa ter Reuse wa s 
e s t ab l i shed by the NRC Commi t t ee to  Review the Potomac 
Es tuary Experimental Wa ter Tre atment P lant Pro j e c t  to 
deve l o p  a t e s t i ng protoc o l  that migh t he l p  answer the 
potab i l i ty que s t ion. The Corp s s tudy c onduc ted through 
i t s  c ontrac tor was in accord wi t h  severa l  of the NRC 
pane l sugge s t ions made . 24 The se inc luded a detai led 
c ompara t ive s tudy with t he qua l i ty of exi s t i ng supp l ie s , 
de t a i led chemical and b i o logical  charac teri zat ion o f  
trea ted wa te r ,  and s ome toxic o l og i c a l  test ing .  The se 
s tud ies we re c onduc ted in a highly profess iona l manne r 
and re su l ted in no informat ion to sugge s t  that hea l t h  
ri sks through use o f  t reated es tuary wa ter wou ld b e  any 
greater  than those  posed by exi s t ing supp l ie s .  Howeve r , 
because o f  the nature o f  the wa ter treated , these re
su l t s  a lone are insuff ic ient to  reach an adequa te 
c onc lus ion on the potab i l i ty que s t ion. The NRC pane l 
repo rt on Qua l i ty Cr iteria for Water Reuse24 , 2 5  a l so 
made recommendat ions for other toxico logical s tud ies 
that wou ld be needed as  a minimum to j udge hea l th risks 
imposed by use o f  such a pol luted sourc e . The Corp s 
ind icated tha t  i t  d id no t have t he t ime ava i lab l e  nor 
the f inanc ial  re sources  for the add i t i onal t e s t ing . 
Howeve r,  withou t t he add i t iona l evidenc e ,  a conc lu s ive 
answe r to t he potab i l i ty que s t ion c annot be made . 
Furthe r ,  the deve lopment o f  a l terna t i ve wa ter sources 
wi th be t ter qual ity may be more d e s i rable to use of  
e s tua ry wate r ,  shou ld the need deve lop in the future . 
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PRICING 

OOrps of Bngineers Finding 

Adjustment in the pri ce of water charged to 
consumers was investigated as a possibil i t y - for 
reducing the overall demand for water. 
Marginal cost peak period pri cing was deter
mined to be the most appl i cable method wi thin 
the HH'A as it would assure effi ciency in re
source use and equ i t y  in cost distribution 
among resource users . Bowever , investigation 
of th is pri cing pol i cy reveal ed that pri ces 
hi gh enough to depress demand could not be 
j ustified on the basis of marginal cos ts at 
thi s  time .  '.l'his finding reflected the recent 
progress by the non-Federal ent i t i es in 
implementing new increments of capaci t y  at 
relativel y inexpensi ve costs . It also re
flected the hi gh proporti on of fixed costs to 
total costs in the major Potomac u t i l i ti es 
whi ch  had the effect of keeping marginal cost 
peak period rates below present rates . 
Horeover , the recent cost-sharing formula for 
future projects , incorporated into the Water 
Supply Cbordination Agreement ,  provides strong 
incenti ves for parti cipating ut i l i ties to re
duce peak demands . In the future , marginal 
cost peak period pri cing ma y be cons iderably 
more effect i ve when the benefi ts from existing 
s uppl y management have been maximi zed and the 
cost for new suppl ies has increased . 

NRC Commi t tee Eva luat ion 

The Corp s re port 2 argue s ,  properly , that the use of 
marg ina l c o s t  pric ing princ iples  wou ld both inc rease 
economic e f fic iency wi thin the wa ter supp ly sec tor and 
provid e  equ i tab l e  a l locat ion of t he cos t s  of supp ly .  
Ma rg ina l c o s t  pric ing pr inc ip les re quire tha t the price 
o f  water  be set equa l t o  the expec ted incrementa l 
(marg ina l )  c o s t  o f  supp ly . Fixed c o s t s  are recovered 
through f ixed charge s .  The Corps s tudy inc luded deter
minat ion o f  marg ina l c o s t s  for each ut i l ity in the MWA, 
and a c omparison o f  the s e  cos t s  to current prices . If 

i t  had been found that prices we re genera l ly be low 
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marg ina l c o s t s , t he Co rp s was evident ly prepared to 
recommend the introduc t ion of ma rg ina l c o s t  pric ing ,  
whic h  wou ld reduce ove ra l l  water use  a s  we l l  a s  pro
mo t ing e f fic iency and equ i t y .  On c omp let ing the s tudy , 
howeve r ,  t he Corps found that MWA wate r  pric es are 
gene ral ly h igher than the measured ma rg ina l c o s t s .  If  
true , the s e  resu l t s  indicate tha t a change to  marg ina l 
coa t p r i c ing would inc rease not decrease ove ra l l  wa ter 
use .  No t i ng thi s ,  t he repo rt inc ludes  re ferences  to an 
"ap parent c onf l ic t  be tween empirical  and theore t ic a l  
conc lus ions " and conc lud e s  that ''be t t e r  pric ing po l i c ies 
based on marg inal cost c oncepts  ( a re ] found to be 
inapp l ic ab l e , over t he near-term" (Volume I,  p.  I-4) . 

On the a s sumpt ion tha t the empirical  c omponent o f  the 
s tudy wa s prope rly done , there is no conf l i c t  be tween 
emp i r i c a l  and theore t i c a l  f ind ing s , then the c onc lus ion 
tha t be t te r  pri c i ng po l ic ie s  a re "inapp l ic ab le "  i s  no t 
supported . The Corps appears to  have imp l ic i t ly 
acc e p ted t he not ion tha t reduc t ions in wa t e r  use  are 
bene f ic ial and that d e s irab le wa ter pric ing p o l i c i e s  a re 
tho s e  which produce water use reduc t ions .  In fac t the 
dat a ,  i f  c o rrec t ,  show tha t  certain pric ing p o l ic ies 
(based on marg ina l c o s t  princ ip l e s )  tha t inc rease water 
use wou ld be bene f ic ia l  in the MWA, s inc e  they wou ld 
improve ec onomic e f f ic iency and cos t d i s t ribut ion. The 
only conc lus ion supported by the s tudy i s  tha t margi� 
cos t r i c i  shou ld be encoura ed that c ommodit rices  
shou ld be l owe r and f ixed cha rge s h ighe r to  ma �nta�n 
revenue ) , and tha t future pl anning should provide for 
gre ater, no t l e s s ,  wa ter u s e  a s  a c onsequence of this  
pol icy. The Corp s  does no t draw this  c onc lus ion;  pric
ing pol icy is s imp ly d i smissed as a fac tor in wa ter 
supp ly p lanning . 

WASTEWATER REUSE 

Corps of En gineers Finding 

Se veral forms of wastewater reus e for wa ter 
s uppl y  were cons i dered , incl uding l and 
appl i ca t i on wi th s ubs equent reclamation , 
a gri cul t u ral and indus tri al use of part ially 
treated wastewater, groundwater recharge , and 
s u rface water recharge . Mos t  of thes e opt i ons 
were foun d  to have l i mi ted appl i cation in the 
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lfWA because of the large acreage requirements 
for land appl i cation ,  minimal use of water by 
industry and agri culture ,  and insignifi cant 
rel iance b y  the major ut i l i ties on groundwater 
sources . The remaining opti on was surface 
water recharge whi ch  was invest i gated through a 
scheme to pump Bl ue Plains treated wastewater 
effluent to a discharge point immediately 
downstream of the Washington Aqueduct 's Li ttle 
I!'al l s  intake . This scheme , in effect , would 
furnish flowby whi l e  allowing the water u t i l i 
t i es to wi thdraw mo s t  o f  the Potomac Ri ver 's 
natural flow. The transfer pipel ine woul d  
invol ve costly urban construction (wi th 
associated h i gh levels of social and cul tural 
impacts) adjacent to streets , parks , buildings ,  
and histori c si tes of national s i gn i fi cance . 

NRC Commit tee Evaluat ion 

The Corp s examined was t ewater rec lamat ion ( inc lud ing 
land app l icat i on with subsequent rec lama t ion ) as a 
potent ial wa ter supply sourc e  and as a sourc e  o f  supply 
for agricu l ture , indu s t ry ,  recreat ion , naviga t ion,  power 
generat ion , groundwater recharg e , surface wa ter re
charge , and dua l water  sys tems . Th i s  inve s t igat ion also 
cons idered the pos s ib i l i ty o f  u s ing e f f luent from the 
Blue Plains wastewater  treatment p l ant for maintaining 
minimum l ow f l ows in the Po tomac e s tuary be l ow 
Washing t on ' s Li t t le Fa l l s  intake . 

The Corp s  c onc luded that was tewater reuse i s  no t a 
s igni f icant source o f  supp ly for t he MWA because o f  the 
"large ac re age requ irements for land app l icat ion ,  mini
ma l use  o f  water by indu s t ry and agricu l ture , and 
ins igni ficant re l iance by the maj o r  u t i l i t ies on ground
water  sourc es . "  The se c onc lus ions are based on the i r  
eng ineering s tud ies o f  land app l icat ion potent ial , 
munic ipal  demand , future indu s t r i a l  demand forecas t s ,  
etc . Was tewater reuse and rec lamat ion have been , and 
can be expected to be , economical ly e f f i c ient and 
envi ronmental ly d e s i rab le so lut ions for s pec i f ic wa ter 
supp ly and was tewater prob lems in loc a l  areas o r  fo r 
s at i s fying certain k inds o f  demand ( e . g . , indus trial) . 
The maj o r  defic iency in t he ana lys i s ,  conc lusion s ,  and 
rec ommendat ions concerning was t ewater  reuse and 
rec lama t ion is that the Corps only addressed the s e  as 
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regiona l i s sues and large ly ignored the potent i a l  for 
loc a l  imelementat ion of was tewa t e r  reuse or was t ewa ter 
rec lama t 1on . 

The a l te rnat ive o f  wa stewater reuse by d i scharg ing 
Blue Plains e f f luent to a point j u s t  downstream of Great 
Fa l l s  and above the Wa shing ton Aqueduc t ' s  wa te r supp ly 
intake s is no t d i scussed from a drinking wa ter qua l i ty 
s t andpoint . The Corps indicates that there wou ld be 
pub l i c res is tance to t he d i scharge of treated wastewater 
e f f luent above the wa ter supply in take s ; howeve r, the 
same c omment can be made even more forc e fu l ly in  respect 
to the second option ,  d i scha rge be low Great Fa l l s .  

I n  summary, t he commi ttee be l ieve s  that the Corps ' 
met hodo logy and s tudy approach a re acceptab l e ,  a l though 
the s tudy was not de t a i l ed .  Rough ana lys i s  indicated 
that large-scale projec t s  a re no t economical ly 
feas ible . Sma l ler-s c a le proj ec t s  are e l iminated in the 
s tudy presumab ly because they alone could not so lve 
wat e r  supply prob lems ; howeve r, c o l l ec t ive ly such 
proj ec t s  c ou ld represent a s igni f icant and c o s t 
e f fec t ive means o f  augment ing wa ter supp l ies . 

The c ommi ttee be l ieve s that t he s tudy conc lusions in 
regard to surface recharge a re acceptab l e .  Recharge of  
the Pot omac Rive r was s e lec ted as t he be s t  reu s e  a l t e r
na t ive .  Th i s  pro j ec t  would not be used d i rec t ly for 
drinking wat e r  supp ly augmentat ion but rather as  an 
"envi ronmental f l owby" subs t i tute , permi t t ing larger  
ups t re am water supp ly withd rawa l s .  
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APPEND IX A 

CORPS OF ENGINEERS 
CONCLUS IONS AND RECOMMENDATIONS 

As Taken from COE Ma in Report , pages 68-71  

CONCLUS IONS 

Several no teworthy conc lus ions and observations we re 
made at the comp l e t ion of t he s tudy which dese rve 
exp l ic i t  s tatement . They pert a in to the overa l l  s tudy 
and are provided be low. 

1 .  The proposed programs embod ied by the series o f  
agreements  s igned o n  2 2  Ju ly 1 9 8 2  a re projected t o  
sat i s fy wa te r supp ly need s o f  the Po t omac wa ter 
u t i l i t i e s  unt i l  a t  lea s t  t he year 2030 under the revised 
a s s umpt ions o f  supply and demand used a s  the base 
cond i t ion during the l ong-range phase  o f  s tudy . These 
programs re s u l t ed , in part , from the informat ion and 
dec i s ions gene ra ted as  part of the Co rp s ' ear ly-ac t ion 
s tudy phase . 

2. There i s  no need for add i t ional wa ter supp ly 
proj ec t s  o r  programs by the Corps of Eng ineers , such as 
those s tud ied in the long-range phase , at  this t ime .  
Inst itut iona l arrangement s , e i ther exi s t ing o r  newly 
created by the Ju ly 1 9 82 agreements , a re capab le of 
imp lement ing t he proposed programs and are proceed ing 
smoo thly.  

3 .  Given that the re i s  no need for add i t ional wa ter 
supp ly proj ec t s , furthe r work on t he Ve rona Lake project  
(authori zed f o r  Pha s e  I Advanced Eng inee ring and De s ign 
by Sec t i on 8 5 ( a )  of P . L .  93-2 51 )  near Staunton , Vi rg inia 
i s  no t re qu i red . The Commonwea l t h  o f  Virg inia concurs 
in this dec i s ion (see Annex C-VI I I  - Background 
Co rrespondence)  as there a re no local  need s in the 
Staunton area for a Fede ra l wa ter supp ly projec t .  Thus ,  
the Me tropo l i tan Wa shing ton Area Wa te r Supply S tudy and 
Fina l Repo rt a re cons ide red to be re spons i ve to Sec t ion 
85( a )  of the Wa ter Re sources  Deve l opment Ac t of 1 9 74. 
The S ixe s Bridge projec t ,  a l s o  author ized for Phase I 

-5 8-

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


- 5 9-

Advanc ed Eng inee ring and Des ign by Sec t ion 8 5 (a ) , wa s 
deauthori zed in Decembe r 1 9 8 1 . 

4. The Inte rs ta te Commi s s ion on the Po tomac River 
Ba s in ' s CO-OP ( Cooperat ive Wa ter Supp ly Operat ions on 
the Po tomac ) Program is t he appropriate mechani sm to 
promote and sus tain the neces sary leve l  o f  regiona l 
coope rat i on endo rsed in t he recent series o f  agreements 
and contrac t s .  The Wa ter Supp ly Coo rdinat ion Agreement 
forma l izes  the reg ion ' s  commitment to coope rat ive 
management from an overa l l  pers pec t ive . Without such 
reg iona l management ,  it is l ike ly that the separa t e  
wa ter s upp ly systems would no t b e  managed f o r  the 
maximum bene f i t  of a l l  users throughout t he MWA and 
short ages c ould re sul t .  

5 .  PRISM/ ODE i s  an e f fec t ive p lanning tool for 
inve s t iga t i ng how the water supp ly sys tems of  the major 
ut i l i t ies wi l l  re s pond to d i f ferent drought sc enarios 
and for examining a l ternat ive sys t em regu lat ion scheme s 
on a weekly b a s i s . lmprovement s ,  re finement s ,  and 
add i t ions to PRISM/ COE ,  such as tho s e  undertaken by 
CO-OP , have a l so made the mode l appl icab le for 
day-t o-day ope ra t iona l dec is ions . PRISM/ COE and i t s  
derivat ives a re ext reme ly va luab le a s se t s  to any wa ter 
supp ly manage r in the MWA and shou ld be updated 
periodica l ly t o  re f lec t  c hanges to the wa ter supp ly 
sys tem . 

6 .  Mod i f icat ion Numbe r 1 to the Potomac Low Flow 
Al loca t i on Agreement provide s  for a review eve ry f ive 
years to dete rmine the fairne s s  and reasonab lene s s  o f  
the a l l oc a t ion formu l a .  Th i s  period ic  review a l s o  
re qu i re s  a foreca s t  o f  the MWA supp l ie s  and demand s for 
coming years . Shou ld furthe r ac t ion be needed in the 
future to ba lance supp l ie s  and demand s ,  the provi s ions 
of the LFAA fu rnish t he log i c a l  means by which such 
needs c an be iden t i f ied s u f f ic ient ly in advanc e o f  a 
shortage s i tuat ion to undertake appropriate management 
ac t ions . Th i s  pe riod ic review of the wa te r supp ly 
s i tua t i on wi l l  a l s o  a l low the LFAA s ignatories to as s e s s  
the e f fec t ivene s s  o f  t h e  va rious ag reement s  and 
cont rac t s  in sat i s fying water s upp ly needs . 

1 . Conjunc t ive regu lat ion o f  B l oomington Lake and 
Savage Rive r  Reservo i r  to ( a )  sat i s fy a minimum f l ow 
targ e t  a t  Luke o f  7 8  mgd ( 1 2 0  c f s) , ( b )  maximize the 
amount o f  wa ter ava i l ab l e  for downst ream users , and ( c )  
improve wa ter qua l i ty i n  the No rth Branc h Pot omac River,  
i s  within t he authori ty of the Di s t r i c t  Eng inee r. The re 
is no need , at the present t ime , to re al locate e i ther 
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f lood c ontro l or wa ter qua l i ty s torage to provide more 
wat e r  supp ly s torage in B looming ton Lake . 

8 .  The a l ternat ive s  inve s t igated during the 
long-range phase  appear to have l imited appl ication in 
the immed iate fu ture because : (a) they are not 
c o s t -e f fec t ive ,  ( b )  they c reate potent ia l ly s igni ficant 
adverse envi ronmenta l impac t s ,  ( c ) they re pre sent 
opt ions which have been gene ra l ly opposed by t he pub l ic 
in recent years , ( d )  they a re no t eng ineering ly feas ib le 
g �ven the current techno logy , or ( e )  they contain a 
comb inat ion o f  the drawbacks l i s ted in ( a )  through ( d ) . 
Furthe rmore , there i s  no pre s s ing des i re for 
imp lementat ion o f  any o f  these a l te rnat ives a t  the 
present t ime as  the needs are projected to be sat i s f ied 
wi th the imp l ementat ion of s ome of the early-ac t ion 
programs . Shou ld add i t iona l wa ter supp ly programs be 
needed i n  the future , the wo rk accomp l i shed as part o f  
t he long-range pha se wou ld be a n  appropria te s tart ing 
point for more de tai led inve s t igat ions . 

9 .  Al though wat e r  po tab i l i t y  s tud ies we re performed 
which ind icated that the current dr inking wa ter 
s tandard s cou l d  be me t now and in t he foreseeab le 
future , these s tud ies we re admi t tedly o f  a l imited 
nature . Any future s tudy of  wat e r  supp ly needs in the 
MWA should  c ons ider a mo re thorough examinat ion of  the 
qua l i ty and/or potab i l i ty of  d i f fe rent wat e r  sourc e s . 
Add i t iona l ly ,  s t rong wa tershed pro tec t ion programs and 
water qua l i ty monitoring sys tems shou ld be undertaken 
now to prevent the degradat ion of ex i s t ing raw wa ter 
supp l ie s  and to c o l le c t da ta regard i ng wa ter qua l ity 
trend s  throughout the MWA, res pec t ive ly .  

RECOMMENDAT IONS 

1 .  Th e  Corp s  o f  Eng ineers t ake no further ac t ion a t  
this  t ime to  sat i s fy Me t ropo l i tan Washington Area water 
supp ly need s : 

2. The Final Re port for the Me tropo l i tan Wa shington 
Area Water Supp ly S tudy be t ransmi t ted to Congre s s  a s  an 
informat ion document , in accordance wi th the d i re c t ive s  
of t he s tudy ' s  authorizing leg i s lat ion - Sec t i on 85  o f  
the Wa ter Re sources Deve lopment Ac t o f  1 9 74 ( Pub l ic Law 
93-2 51 ) . 

Due to o f  the conc erns rega rd ing the future qua l i ty o f  
raw water  s ourc e s  i n  t he Me t ropo l i tan Washington Are a ,  I 
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( Co l one l Gera ld C .  Brown , Dis t ric t Eng inee r )  furthe r 
recommend that appropr iate Federa l ,  s tate , and loca l 
agenc i e s  undertake t he necessary programs to protec t and 
enhance the qual i ty o f  both present and potent ia l raw 
wat e r  sources . These programs , as a minimum, shou l d  
inc lude wa tershed protect ion programs and wa ter qua l i ty 
monitoring programs . 
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APPENDIX B 

REPOS ITORIES FOR CORPS OF ENGINEERS 
RE PORTS FOR PUBL IC REVIEW 

A comp l e t e  se t of t he Ma in Repo rt and t he appendixes is 
ava i l ab l e  for pub l ic review at  the fo l l owing 
repos itorie s : 

DISTRI CT OF COLUMBIA 

Counc i l  of Gove rnment s 
1 2 2 5 Connec t icut Ave . , N . W. 
Washington,  DC 

Mart in Luther King 
Memor i a l  Lib rary 

901 G S t . , N . W .  
Washing ton , DC 

Washing ton Aqueduc t 
5 900 MacAr t hu r  B l vd . , N . W.  
Washing ton , DC 

Wa ter Sc ienc e  and 
Te c hnol ogy Board 

Na t iona l Research Counc i l  
2100  Pennsylvania Ave , N . W .  
Washing ton , DC 

MARYLAND 

Princ e George ' s  Co . 
Memorial Library 

6 5 3 2  Ade lphi Road 
Hyattsvi l l e ,  MD 

Montgomery Vil lage 
Jr . High Library 

19300 Watkins Mi l l  Road 
Ga i thersburg , MD 

Montgomery Co . Library 
8901 Colesvi l le Road 
S i lve r  Spring , MD 

Frede r ick Co . Pub l ic Library 
1 1 6 Record S t ree t 
Frede ric k ,  MD 

In ters tate Commiss ion on 
t he Po tomac Rive r  Bas in 

105 5  Firs t  S t reet 
Roc kvi l le ,  MD 

Cha rles Co . Library 
La Plat a ,  MD 

Wa shington Co . Free Library 
100 S.  Po tomac S tree t 
Hagerstown , MD 

S t .  Ma ry ' s  County Library 
Leonard town ,  MD 
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VIRGIN IA 

Fa i rfax Co . Cent ra l Library 
3915  Cha in Bridge Road 
Fa i rf ax ,  VA 

Fa i rfax Co .  Lib rary 
6400 Cumbe rland 
Spr i ng f i e l d ,  VA 

Prince Wi l l iam Co . 
Central  Library 

8601 Math i s  Ave . 
Manas sas , VA 

Fa i rfax Co . Library 
6614 Ft . Hun t  Road 
Alexandria , VA 

Thoma s  Ba lch Library 
5 2  We s t  Market S t reet 
Leesburg , VA 

Po t omac River F i sheries 
Commiss ion 

222 Tay lor S t reet 
Co lonia Beach, VA 
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APPEND IX C 

WATER SUPPLY COORDINAT ION AGREEMENT 

THIS AGREEMENT , dated for c onvenienc e of re fe renc e as 
the d ay of  , 1982 ,  made and ente red 
into by and among the UNITED STATES OF AMERICA ac t ing 
through the Ba l t imore Di s t ric t ,  Corp s of Eng ineers , u . s .  
Army , func t i oning through t he Washington Aqueduc t 
Divis ion ( he re inafter c a l led t he "Aqueduc t" ) ;  the 
FAIRFAX COUNTY WATER AUTHORITY (he re inafter cal led the 
"Aut hori ty" ) ;  t he WASHINGTON S UBURBAN SANITARY 
COMMIS S ION (he re inafter c a l led the " Coumis s i on" ) ; t he 
DIS TRI CT OF COLUMBIA ( here inafte r c a l led t he 
"Di s t ric t" ) ;  and the INTERSTATE COMMIS S ION ON THE 
POTOMAC RIVER BAS I N  SECTION FOR COOPERAT IVE WATER S UPPLY 
OPERAT IONS ON THE POTOMAC (he re inafter  c a l led the 
"CO-oP" ) . 

WITNESSETH 

WHEREAS , the Chi e f  of  Enginee rs is charged wi th the 
operat ion and ma intenance of the Washingt on Aqueduc t f o r  
the purpose o f  provid ing a n  adequate supp ly of potab l e  
wa ter f o r  d i s tr ibu tion to  and c onsumpt ion b y  the 
agenc ies and ins t rument a l i t i e s  of the Fede ra l Government 
s i tuated in the Di s t rict  and i t s  environs , and of  
providing a pub l ic water supp ly for t he inhab itan t s  o f  
the Di s tr ic t , and certain c oumun i t ies  in northern 
Vi rg in i a ; and 

WHEREAS , t he Authori ty i s  an au thority e s t ab l ished 
pursuant to the laws of the Coumonwea l t h  of Virg inia 
cha rg ed with res pons ib i l ity for provid ing a s a fe and 
ade qua te pub l ic wa ter supp ly within certain geographic  
areas o f  northern Vi rg inia , and i s  a l so authori zed t o  
enter int o agreement s t o  purchase and provide water , and 

-64-

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


-65-

for t hat purpose i s  opera t i ng and maintaining water 
treatment fac i l i t ie s  and a wa ter d i s t r ibut ion sys tem; and 

WHEREAS , t he Commi s s ion is a pub l ic authority 
e s t ab l ished pursuant t o  t he laws o f  Mary land , i s  charged 
with t he re spons ib i l ity  of provid i ng a safe and adequate 
water supp ly wi thin t he Counties of Montgomery and 
Princ e George ' s ,  Maryland and is a l s o  authorized to 
enter into agreement s to purchase and provide water, and 
for that purpose is opera t i ng and maintaining water 
treatment f ac i l it ies and a wa ter d is t r ibut ion sys tem; and 

WHEREAS , t he Di s tric t is authorized and empowered to 
cont rac t t o  provide a safe and adequate water supp ly t o 
the inhab i t an t s  and ent i t i e s  within i t s  jurisdict i on and 
accomp l i shes this  purpose through c ooperat ion with the 
Washington Aqueduc t Divis ion , Corp s of Eng inee rs , United 
S tates Army , and i s  a l s o  authorized t o  c ontrac t for the 
purpose described here in ;  and 

WHEREAS , the Inters tate Commis s ion on the Pot omac 
River Ba s in ( ICPRB ) has created CO-OP devo ted to  
foreca s t ing demand and supp ly in t he Washington 
Me t ropo l i tan Area ; a nd 

WHEREAS , CO-OP ha s deve loped a program for opt imal 
ut i l i za t i on of  a l l  ava i l ab le water supp ly fac il i t i e s  in 
the Washington Me tropo l i tan Are a ,  part i cularly during 
drought period s ; and 

WHEREAS , t he Aqueduc t ,  the Aut hori ty , and the 
Coumis s ion (here inafter cal led the "supp l ie rs" ) now have 
in p lac e , on the Pot omac River,  water intake s instal led 
in accordanc e with appropriate Federa l and state laws ; 
and 

WHEREAS , t he supp l iers are gove rned by t he provis ions 
of the Potomac Rive r Low Flow Al location Agreement , 
dated January 1 1 ,  19 78, which i s  he reby incorporated by 
referenc e int o this  agreement and made part the reof ; and 

WHEREAS , i t  i s  in the mutua l bene f i t  of  the supp l iers 
to manage Potomac Rive r  f lows , reservo i r  re leas e s , and 
water supp ly wi thdrawa l s  s o  a s  to  reduce o r  e l iminate 
the pos s ib i l i t y  that the Eme rgency S t age o f  the Low Flow 
Al l ocat ion Agreement wi l l  ever be reached or that the 
al locat ion formu l a  s e t  forth there in become s operat ive . 

NOW, THEREFORE , in c ons ideration o f  the mutua l 
covenant s  he re in contained the part i e s  here t o  do he reby 
agree as f o l l ows : 

ARTICLE 1 .  - The supp l iers agree t o  operate the i r  
respec tive water supp ly sys tems in a coord inated manner 
so as to provide the opt imal u t i l izat ion of a l l  
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ava i l ab le water s upp ly fac i l i t ie s  for the benef it o f  t he 
inhab i t ant s of the Washington Me t ropo l i t an Are a .  

ARTICLE 2 .  - The Aut hority and t he Commis s ion agree t o  
ope ra te the i r  non-Po tomac water supp l ies  ( Occoquan River 
and Patuxent River) so as t o  maximi ze the availab i l ity 
of  rese rvo i r  storage assoc iated the rewith for use duri ng 
periods o f  low f lows in the Pot omac River. 

ARTICLE 3 .  - The Dis t ric t ,  the Authority , and the 
Comm� s s �on agree t hat , no twiths tand ing the extent t o  
which they each may part ic ipa te in t h e  c o s t  o f  
cons truc t ion , operat ion and ma intenance o f  B l oomington 
Lake , and the proposed Li tt le Seneca  Lake and in the 
operat ion and ma intenance c o s t s  of t he Savage Re servo i r, 
re lease s  of  water from Bloomington Lake wate r supp ly 
s torage and Li t t le Seneca Lake s hal l be made a s  provided 
by this agreement .  

ARTICLE 4.  - The s upp l iers agree t hat a l l  ava i lab le 
water supp ly fac i l i t i e s  sha l l  be managed and operated as 
provided i n  the a t t ac hed Drought-Re lated Operat ions 
Manua l for the Washington Me t ropo l itan Area Water 
Supp l iers ( he re inafter c a l led the "Operat ions Manua l" ) , 
which manua l i s  hereby made part of  this  agreement .  

ARTICLE Sa . - CO-OP agrees to  provide the 
admin�s trative , technica l ,  supe rvisory and manage rial 
services s e t  forth in the a t t ached Operations Manua l and 
the Di s t ric t ,  the Authority , and the Commiss ion agree to  
pay the costs  thereof in the f o l lowing proport ions : 
Di s t ric t-30% , Authority-20% and Commis s i on-50% . 

ARTICLE 5b . - The Di s tr ic t  sha l l t ake a l l  necessary 
ac t ions to procure the required appropriat ions to  mee t  
i t s  c o s t  s haring o b l igat ions he reunde r ;  provided , 
howeve r ,  that no payment s shal l be made by t he Dis t ric t 
unt i l  appropr iat ions for such purposes have been made 
pursuant to the requi rement s  of the Budge t and 
Ac c ount ing ( An t i-De f ic iency ) Ac t of 1 9 21 ( 31 u.s.c .  665)  
a s  amended . 

ART ICLE 6 .  - The part ies  agree t hat the s ervices t o  b e  
provided b y  co-op may b e  terminated at any t ime e ithe r  
b y  the unanimous agreement o f  the Di s t r ic t ,  t he 
Authority and the Commiss ion or by CO-OP , i n  which event 
CO-OP shal l de l iver to the supp l iers a l l  c omputer 
hardwa re and software , equipment , supp l ie s , record s ,  
etc . , which may have been ac qu i red o r  deve loped at the 
expense of t he Di s t ric t ,  the Author i ty , and the 
Commi s s ion and thereupon the supp l iers shal l make 
ap propriate arrangement s for c ont inuing the func t i ons , 
dut ies and re s pons ibi l it ies there tofore performed by 
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OD-OP . The D i s t r ic t ,  the Aut hor i ty ,  and the Commis s ion 
agree to pay neces sary termination expens e s  incurred by 
00-0P . 

ART ICLE 7 .  - The s upp l iers do hereby e s tab l ish an 
Ope rat ions Commit tee which sha l l  c omprise  a 
representat ive o f  each supp l ie r. The Committee sha l l  be 
re spons ib le for ove rsee ing imp lementat ion of  thi s  
agreement and t he Operat ions Manua l and shal l be 
empowe red , upon unanimous agreement ,  to  revis e  the 
Operat ions Manua l a s  c irc ums tances may requi re . The 
Operat i ons Commit tee shal l :  

( a) as nece s s ary ,  review dec i s ions o f  the D i rec tor o f  
co-op and by unaminous agreement ,  change such dec i s ions 
and so inform the Di rec tor o f  CO-QP , 

( b) monitor c omp l ianc e wi th t he terms of  this 
agreement and t he Operat ions Manua l ,  

( c )  provide execut ive support t o  t he Di rec t o r  of 
00-0P wi thin the i r  agenc ies , 

(d) approve expend i ture s of CO-OP re levant t o  the 
te rms o f  this  agreement , 

( e )  e s tab l ish j o int and c oord inated operat ing 
procedure s for use by the supp l iers to monitor supp ly 
( inc lud ing ra infal l forecasts)  and demand during 
eme rgenc ies and drought s ,  and 

( f ) e s t ab l ish CO-OP a s  the agency respons ible for 
execut ing the procedure s in 7 ( e ) above and for the 
estab l ishment and ma intenance o f  a sys tem for monitoring 
supp ly and demand and performing drought management 
analys i s . 

ARTICLE 8 .  - The c ons iderat ion f o r  t h i s  agreement i s  
the promi s e s  here in exchanged based upon the premises  
above ment ioned and t he pub l ic and governmental 
intere s t s  deemed nece s sary and des i rab l e  by t he parties 
to this  agreement . 

ARTICLE 9 .  - It i s  agreed that the wa ters re leased 
from Bloomington Lake water supp ly storage and Lit t le 
Seneca Lake are t o  b e  u t i l ized t o  ac hieve the obj ec t ives 
of this  agreement wi thou t regard t o  any cos t-sharing by 
the Di s tr ic t ,  t he Authority , and the Commis s ion in 
Bloomington Reservo i r  and Lit t l e  Sene c a  Lake . 

ARTICLE 10 . - In Apr i l  1 9 90 and in Apr i l  of  each f i fth 
year thereafter during such t ime a s  this  agreement i s  in 
ef fec t and t he proposed Li t t le Seneca Lake has been 
cons t ruc ted and i s  operationa l ,  t he Aqueduc t ,  the 
Authority , t he Commi s s ion and the Di s trict  sha l l review 

Copyright © National Academy of Sciences. All rights reserved.

Water for the Future of the Nation's Capital Area, 1984:  A Review of the U.S. Army Corps of Engineers Metropolitan Washington Area Water Supply Study
http://www.nap.edu/catalog.php?record_id=19347

http://www.nap.edu/catalog.php?record_id=19347


-6 8-

and eva luate the adequac y of  t he then ava i l ab le wate r 
supp l ie s  t o  mee t t he wa ter d emands i n  t he Wash ington 
Me t ropol it an Area which may then b e  expec ted t o  occur 
during t he succeed ing twenty year period . If as a 
re su l t  of any such revi ew and eva luat i on i t  i s  
determined t hat add i t ional wa ter s upp l ie s  w i l l  b e  
required t o  mee t  the expec ted demand s ,  the Aqueduc t ,  t he 
Aut hori ty , the Commis s ion and the Di s t rict  sha l l  
unde rtake negot iat ions to provide the requi red 
add i t ional wa ter s upp l ie s  and , when provided , water from 
such add i t iona l wat e r  supp l ie s  sha l l  be inc luded as 
wa ter s ubj ec t t o  t he a l l oc at ion formu l a  under the t e rms 
of  the Potomac Rive r Low Flow Al loc a t i on Agreement . 
Such f ac i l i t ie s  shal l be operated unde r t he terms o f  
thi s agreement . The Dis t ric t ,  t he Authorit y , and the 
Commis s ion agree that the c os t s  o f  c onstruc t ion , 
ope rat i on and ma intenanc e o f  such add i t iona l water 
supp l ies shal l be s hared among these part ies in 
accordanc e with t he fol l owing formu l ae : 

Di s t r i c t ' s  Sha re �- ( A� )  X 100 
( A-B ) + ( C-D )  + ( E-F ) 

Authority ' s  Share -%· ( C-D ) X 100 
(A-B) + (c-o) + ( E-F) 

Commis s i on ' s  Sha re -%• ( E-F ) X 100 
(A-B) + (c-o) + (E -F )  

Where : 

A • The average number o f  gal lons o f  processed water 
pumped d a i ly by the Aqueduc t to a l l  i t s  custome rs 
from a l l  s ourc es (expre ssed in mi l l ion gal lons p e r  
day ) during the mont h  of  Ju ly in  eac h of  the f ive 
( 5 )  years immed iately preced ing the award of a 
c ontrac t ( & )  for the con s t ruc t i on of t he add i t i onal 
wa ter supply fac i l i t ie s . 

B • The ave rage number o f  ga l lon s  o f  proc essed wate r 
pumped daily  by the Aqueduc t t o  a l l  i t s  cus tomers 
from a l l  sourc e s  (expressed in mi l l ion gal lons per 
day ) during the month of Ju ly in e ach o f  the years 
1981 through 1985 . 

C • Same a s  A, except subs t i tute t he number o f  gal lons 
o f  processed water pumped da i l y  by the Authority . 
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D � Same a s  B , except sub s t itute the number o f  ga l lon s  
o f  proc e s s ed wa ter pumped d a i l y  by t he Aut hority.  

E = Same a s  A,  except sub s t itute the numbe r o f  gal lons 
o f  proces sed wa ter pumped d a i ly by t he Commi s s i on.  

F • Same a s  B , except subs t i tute the number o f  ga l lons 
of proc essed wa ter pumped d a i l y  by t he Commi s s ion. 

Wheneve r app l icat i on of the above formu l ae resu l t s  in 
a ·negat ive amount for any one of these part ie s , such 
party ' s share o f  the cos t s  sha l l  be zero. Thereupon , 
the formulae app l icab le t o  the o the r two parties shal l 
be revised by e l iminat ing there from t he te rm which 
relates  t o  t he party with z e ro cost  s ha re ( e . g . , i f  the 
Di s tric t ' s share i s  zero , t he te rm ( A-B ) sha l l  be 
e l iminated ; if the Authority ' s s hare i s  z e ro ,  t he term 
( C-D ) sha l l  be e l iminated ; and i f  the Commi s s ion ' s share 
i s  zero ,  t he term ( E-F ) s hal l be e l iminated ) and the 
revised formu l ae sha l l  be appl ied to  de termine the 
respec t ive s hares of c o s t s  to  be borne by t he othe r  two 
part ie s .  Wheneve r app l icat ion o f  t he above formulae 
resu l t s  i n  negat ive amount s for any two o f  t hese 
part ies , the i r  respec t ive shares o f  the cos t s  sha l l  be 
z e ro and the ent i re costs shal l be borne by the third 
party . 

ARTICLE 1 1 .  - The supp l iers , the Di s trict  and CO-OP 
agree to ut i l iz e  t he i r  be s t  e f forts  to resolve any 
d i sputes which arise  unde r this  agreement or t he 
Ope rat ions Manua l by informa l  nego t iation ,  t he 
re s o lut ion o f  which shal l requi re unanimous agreement o f  
t he supp l ie r s , and t he Dis t ric t .  Howeve r ,  any party may 
init iate l i t igat ion , the purpose o f  which i s  t o  c ons t rue 
a provis ion of or reso lve a d i spute that arises  unde r 
this  agreement o r  t he Operat ions Manua l .  The parties to  
t h i s  agreement he reby agree the  issues  to  be l i t igated 
may be l i t igated in any c ourt o f  c ompe tent jurisdict ion 
s i t t ing in Mary l and , Virginia , o r  t he Di s t ric t of 
Co lumb ia and c onsent to  venue in any s uch c ourt and t o  
the service of  a l l  pape rs and p lead ing s  re lated 
there t o .  Pend ing f ina l resolut ion o f  any d ispute , the 
provi s ions o f  this  agreement and the Operat ions Manua l 
s ha l l  c ont inue in e f fec t .  

ART ICLE 1 2 .  - The e f fect ive date o f  this  agreement 
sha l l  be the date on which the las t party execu tes  the 
same . 
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ARTICLE 1 3 .  - Unles s sooner terminated b y  unanimous 
agreement of the supp l ie rs , and the Di s t r ic t , this 
agreement sha l l  c ont inue in e f fec t for a s  long a s  the 
water systems o f  t he s upp l iers rema in i n  exis tence and 
operat ion . 

IN WITNESS WHEREOF , the part ies have c aused this  
Agreement to be executed as of  the da te which appears 
wi th the i r  respec t ive s ignature s . 

Approved Ia fo r• and la 
le,ol ovf f lc l oncy a 

i..t�.s,_ tz k. 11 ••• 1 

• ' .J � ' I ' r� ... :,: .. _) . i .l+'tt 

�·��������� otr ct IIICJ aoor , 
ao l t l•oro D l o t r l c t , Corpa 
of IIIC) laoor o ,  u . s .  Ar.y 

Dot· ·-· ... l .... g�,,.-.HIIqf.�''-''L..;'LJ'---
PAIRPAX COUNTY WATER AUTHOR I TY 

ay a e c-��� ckh.aa 
Doto a  , k{�.., #Z '8� 
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APPEND IX D 

BIOGRAPHICAL SKETCHES OF COMMI TTEE MEMBERS AND 
NRC PROJECT D IRECTORS 

WALTER R. LYNN 
Dr.  Lynn rece ived h i s  Ph . D . i n  c ivi l engineering from 
Northwestern Unive rs i ty in 1963. He has been at  Corne l l  
Uni vers ity s ince 1 9 61 and ha s s e rved a s  pro fes s or o f  
envi ronment a l  eng ineering , d i rec tor  o f  t he Center for 
Environmental Qua l ity Management ,  d i rector of t he Schoo l 
o f  Civil and Envi ronment a l  Engineering , and professor of  
Pub l ic Hea l th at  Corne l l ' s  Med ical Co l lege . At present 
he is d i rec tor  o f  the Program o f  Sc ienc e ,  Techno logy and 
Soc iety . 

Dr . Lynn has served on this  NRC c ommi t tee s ince 1 9 7 7  
and ha s been i t s  chairman s inc e 19 8 1 .  He i s  a l s o  
chairman o f  the NRC ' s  Water Sc ience and Tec hno logy 
Board , created in 1982 .  

WILLIAM W . AULTMAN 
Mr .  Au l tman obtained a B . S . degree in engineering and 
economic s  from the Cal i forn ia Ins t i tute of Techno logy . 
He has over 5 0  years o f  experience in t he f ields  o f  
water resourc e s  p l anning and wastewater col l ec t i on and 
treatment . Mr .  Au l tman worked for  21 years with the 
Me tropo l i t an Water Di s t ric t o f  Southe rn Ca l i fornia on 
the Co l orado River Aqueduc t Pro j ec t .  From 1955  to 1 9 5 9  
h e  served as  execut ive vice pres ident of  Jame s M .  
Montgomery Consult ing Eng ineers , Inc . , and i s  pre sent ly 
chairman emeritus  of t he board of d i rec tors . Hr . 
Au l tman ' s  work with this  f irm has inc luded a l l  face t s  o f  
dome s t ic wa ter sys tem p l anning and populat ion and water 
demand forecas t ing ,  w i th particular empha s i s  on water 
t reatment s tud ies and p l ant des ign. He served on this 
NRC c ommi t tee from 1 9 7 7  t o  1 9 80. 
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DUANE D. BAUMANN 
Dr .  Baumann received h i s  Ph . D .  i n  geography from Clark 
Unive rs ity  i n  1968.  He ha s been wi t h  Southe rn I l l ino i s  
Univers ity s inc e  t hen. Dr . Baumann ' s  expert ise i s  in 
stud i e s  o f  soc i a l  acceptance of  al ternat ive solut ions t o  
water resourc e s  management prob lems and wa stewater reuse 
and t he eva luat ion o f  water c onserva t i on i n  munic ipa l 
and i ndu s t r ial water supp l y .  He s e rved a s  a member o f  
this  commit tee from 19 7 7  t o  1 9 8 0  and i s  current ly 
pro fessor of geography at  Southern I l l ino i s  Unive rs it y .  

BERNARD B .  BERGER 
Mr. Berger  rece ived h i s  M . S .  in sanit ary engineering 
from Harvard Unive rs i t y  i n  1948. From 1966  t o  19 7 8  he 
wa s  d i rector o f  Water Re sources  Re search Center and 
professor of c i v i l  eng inee ring , Unive rs i t y  o f  
Massachus e t t s .  He wa s wa ter resources  s pec ial i s t , 
Office  o f  Sc ience and Techno logy , Execut ive Office  of 
the Pres ident , and c ha i rman , Federal Commis s ion on Wat e r  
Resourc e s  Researc h ,  1968 t o  1969.  S inc e 19 7 9  he ha s 
served a s  pro fes sor emeri tus o f  c ivi l engineering . He 
i s  a member of t he Nat iona l Academy of Engi neer i ng and 
has served on t h i s  NRC c ommi t tee s i nce 1 9 81 . 

GUTHRIE S .  BIRKHEAD 
Dr. B i rkhead rece ived h i s  Ph . D . in po l i t ical  sc ience 
from Princeton Unive rs ity  in 1 9 5 1 .  H e  h a s  been at  
Syracuse Univers ity s ince 1 9 51 and has served at  t he 
univers ity  a s  ins t ruc tor in po l i t ic a l  sc ienc e , as s i s tant 
professor, as soc iate pro fes s or, pro fe s sor, and cha i rman 
of t he Department  of Po l i t i c a l  Sc ienc e .  He is current ly 
dean of the Maxwe l l  Schoo l o f  C i t i zenship and Pub l ic 
Affairs . Dr . Birkhead has served as a c onsu l t ant t o  t he 
New York S t ate Department  o f  Aud i t  and Contro l , and t o  
Res ources  for t he Fu ture . He has pub l ished extens ive ly 
on j u risd i c t ional , l ega l , and po l i t ic a l  aspec t s  o f  water  
resourc e s  p lanni ng and resource a l locat ions . He has  
part ic ipated i n  several large r ive r bas in s tud ies and on 
o ther NRC c ommi t tees , such a s  t he Commit tee on Wa ter 
Qua l i ty Po l icy .  Dr . B i rkhead ha s been a member o f  t h i s  
commi t tee s inc e 19 7 7 .  

JOHN J .  BOLAND 
Dr . Bo land rece ived his Ph . D . from Johns Hopkins 
Unive r s i t y  i n  19 7 3 .  He i s  a n  eng ineer and a n  economi s t  
w i t h  a n  extens ive t e aching ,  researc h  and environmental  
eng inee ring background , inc lud ing experienc e in the 
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management and ope ration o f  water  and was tewater u t i li 
t ie s . Dr .  Bo land i s  a cons u l t ant t o  f edera l and s tate 
wat e r  and energy agenc ies and to  a number o f  wat e r  and 
wa s t ewater u t i l i t ie s , and is a reg i s tered Profess ional 
Eng ineer.  He is current ly a profes sor in t he Department 
of Geography and Environmental Eng ineering , Johns 
Hopkins Univers ity , whe re he teache s cours e s  such as 
Ec onomic s  of Pub l ic Works and Water  Re sources Planning , 
Economic Foundat ions for Pub l ic Dec i s i on�aking , 
Environmental Po l icy Analys i s , and Pub l ic Ut i l ity 
Economic s .  Dr . Bol and ha s served on bo t h  this  commi t t ee 
and t he Commi t tee t o  Review the Me tropo l itan Washington 
Area Water  Supp ly S tudy s inc e 19 7 6 .  He i s  a l s o  a member 
o f  the NRC ' s  Wa ter Sc ience and Tec hno logy Board . 

PAUL BUSCH 
Dr . Busch rece ived h i s  Ph . D . i n  c ivil  eng ineering from 
Harvard Univers ity.  S inc e 196 3  he has he ld various 
pos i t ions at  Mal c o lm P i rnie , Inc . , c ons u l t ing environ
menta l  eng inee rs and sc ient i s t s , in Wh i t e  Pl ain s , New 
Yo rk where he is c urrent ly Vice Pres ident of Eng ineering 
and Technic a l  Servic es . Hi s expe rienc e  i s  primari ly in 
areas re lated t o  wa ter qua l ity and wa ter and wa s tewater 
t reatment i s sue s .  He i s  a t rus tee o f  t he American 
Ac ademy o f  Envi ronmental  Eng ineers . Dr . Busch has 
s e rved on t h i s  c ommi t tee s inc e 1981 . 

JOHN CAIRNS , JR .  
Dr . Ca i rns rece ived h i s  Ph . D . i n  a quat ic b i ology 
( l imno logy ) from the Unive rs i ty  of  Pennsy lvania in 
1 9 5 3 .  He wa s a s s i s t ant curator of l imno logy at t he 
Ac ademy of Natura l Sc ienc e s  in Ph i l ade l phia and became 
curator  in 1 9 61 . Dr . Ca i rns wa s a l so pro fes sor o f  
zoo logy at the Unive rs i t y  o f  Kansa s  from 1 9 6 7  to 1968.  
Hi s expert i s e  l ies  i n  wa ter qua l ity c r i teria and en
vironmenta l impac t s  for rive rs and es tuarie s , water  
management , and ecology o f  pol luted wa ters . Since 1 9 68 
he has he ld t he pos i t ion of Univers i t y  Di s t ingu i shed 
Pro fe ssor of B i o l ogy and Di rector, Center for 
Envi ronmenta l  S tud ies , Vi rginia Po lytechnic Ins t i tu te 
and S tate Univers ity . He wa s a member o f  this  c ommi t tee 
from 19 7 7  to  1980 . 

KENNETH P .  CANTOR 
Dr . Cantor rece ived h i s  Ph . D . i n  b iophysics  from the 
Unive rs i ty  of Ca l ifornia at  Berke ley in 1969 and an 
M. P . H. from t he Harvard Schoo l o f  Pub l ic Health in 
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1 9 73.  He i s  an environmental  he alth research spec i a l i s t  
w i t h  extens ive experienc e in ep idemio log i c  assessments 
o f  dr inking water c ontaminan t s .  Dr .  Cantor served o n  
t h i s  NRC c ommi t tee from 19 78 to 1980.  H e  i s  present ly 
wi th The Nat ional Cancer Ins t i tute , Environmental 
Ep idemio logy Branc h .  

LEO M .  EISEL 
Dr . E i s e l  rece ived h i s  Ph . D . i n  eng ineering from Harvard 
Unive rs i ty i n  19 70.  He  ha s  been a member o f  this  NRC 
commi t tee s ince i t s  incept ion ,  except for a b r ie f  
absenc e ( two years ) when h e  was appointed d i rec tor o f  
t h e  Water Re s ources  Counc i l . From 1 9 7 1  t o  1 9 7 3  h e  was a 
s t a f f  sc ient i s t  with the Envi ronment a l  De fense Fund i n  
New York. I n  1 9 7 3  h e  became d i rec tor o f  t he I l l inois  
Div i s i on o f  Water Resources , which i nvo lved re sponsi
b i l ity for deve lopment and management o f  water re sourc e s  
for f lood contro l ,  navigat ion , recreation ,  and f ish and 
wi ld l ife  c onservat ion. Present ly Dr.  E i s e l  is with t he 
Wright Water Eng ineering f i rm in Denve r ,  Co lorado . 

JEROME B .  GILBERT 
Mr .  Gi lbert has an M . S .  i n  c iv i l  engineering admini
s trat i on from S t anford and is gene ra l manage r of the 
Eas t  Bay Munic ipal Ut i l ity D i s tr ic t ,  Oakland , 
Ca l i fornia.  He ha s 30 years ' expe rienc e  in envi ron
mental engineering , with part icular expert i se i n  
p lanning , and f inanc ia l , ins t i tut iona l ,  and regulatory 
aspec t s  o f  wa ter management . He has been execut ive 
officer for the Ca l i fornia State  Water Resourc e s  Contro l  
Board and chief  eng ineer and general manager for the 
North Marin County Water Di s t ric t .  Hi s pub l ic off ices 
have i nc luded terms as chairman o f  t he Ca l ifornia Hea l t h  
Effec t s  Advisory Commit tee ( current ) ,  chairman o f  the 
San Franc i sco Bay Reg ional Water Qua l i ty Contro l  Board , 
and vice cha i rman of t he Ca l i fornia Advisory Commit tee 
on We stern S t ates Water Planning . He was pres ident o f  
the AWWA for t h e  year 1 9 8 0 .  Mr . Gi lbert ha s served on 
this NRC c ommit tee s ince 1 9 7 7 .  He is a member of the 
NRC Water Sc ience and Techno logy Board and ha s a l s o  
served on the N RC  S teering Commi t tee on Cooperat ion i n  
Urban Water Management . He i s  a member of  t he American 
Soc ie ty of Civ i l  Eng ineers and a Dip lomate o f  the 
Ame ric an Academy o f  Envi ronment a l  Eng inee rs . 
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ROBERT H. HAVEMAN 
Dr.  Haveman received h i s  Ph . D . i n  e c onomics from 
Vanderb i l t  Unive rs ity in 1963.  Prior to joini ng t he 
faculty a t  the Uni vers ity o f  Wiscons in in 1 9 70 ,  he was 
with the Brooking s  Ins t i tu tion and Grinne l l  Co l lege . 
Hi s expert ise i s  i n  t he use  o f  bene f i t-c o s t  and othe r  
pub l ic expend i ture criteri a ,  espec ia l ly as  app l ied in 
the natural resourc e s  area . He has pub l ished severa l 
critiques of  economic and po l icy ana lys e s  pe rformed by 
the Corp s o f  Eng ineers and other i ns t i tut ions respons i
b le for water resources  deve lopment . Dr.  Haveman served 
on this  c ommi t tee from 1 9 7 7  to 1 9 80. 

RICHARD HAZEN 
Mr . Hazen rece ived an M . S .  i n  sanit ary eng ineering from 
Harvard in 193 7 . He has served on t he c ommit tee s i nc e  
i t s  i ncept ion in 1 9 7 7  except for a b r ie f  absence i n  
1981 . Hi s eng ineering experience inc ludes 2 years  with 
We s t  Virg inia Pu l p  and Pap er Co . ( now We s t  Vac o 
Corporat ion) and 10 years  as  eng inee r  and partne r  wi th 
the c ons u l t ing f irm o f  Malcolm Pirnie Inc . Mr .  Hazen 
has s e rved on c onsul t ing boards deal ing with wa ter 
supp ly prob lems in New York, De t roi t , and the 
Washington , D . C .  are a .  He is now re t i red from his  
eng inee ring c onsu l t ing f irm o f  Hazen and Sawye r. Mr .  
Hazen i s  also a member o f  t he Nat iona l Academy o f  
Eng ineering . 

PERRY L .  McCARTY 
Dr. McCarty rece ived h i s  Sc . D .  in s anit ary engineering 
from Ma s s achuse t t s  Ins t i tu te of Techno logy in 1959 . He 
ha s been a t  S t anford Uni vers ity s ince 1 9 62.  From 1 9 6 2  
t o  1967  h e  was assoc iate profess o r  of  civ i l  enginee ring ,  
and s ince 1 9 6 7  h e  has s e rved as  pro fessor o f  c ivi l eng i
nee ring .  He i s  a member of the Nat iona l Academy of  
Eng ineering and has served on this  NRC c ommittee s ince 
19 7 7 .  Dr . McCarty was a l s o  cha i rman of  t he NRC 
Commi t tee t o  Review t he Pot omac Es tuary Experimental 
Water Treatment Pl ant Proj ec t .  

DAVID W .  MILLER 
Mr . M 1 l ler rece ived an M . S .  in  geo logy from Co lumb ia 
Unive rs ity  in 1951 . From 1 9 5 1  to  1953  he worked wi th 
the U . S .  Geo logical Survey , and s ince then has been a 
private consultant with severa l f i rms . He current ly is 
a partner in t he groundwater c onsul t ing firm o f  Geraghty 
& M i l ler,  Inc . Mr. Mi l le r  has served on t h i s  NRC 
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c ommi t tee s inc e  19 7 7 .  Hi s expertise  i s  in groundwa te r 
hydro logy and t he evaluat ion o f  groundwater in resources  
planning . 

JEROME W .  MILLIMAN 
Dr . Mil liman received h i s  Ph . D . in economic s  from UCLA 
in 1956.  S inc e then he has he ld severa l ac ademic 
appointment s and has consul ted for s uch o rg ani zat ions as 
the Nat iona l Planni ng Assoc iat ion , t he Rand Corporat ion ,  
and Re sourc e s  for the Fut ure . Dr. Mi l l iman ' s expert ise 
i «  in groundwater hydrology and eva luat ion o f  ground
water in re sources  p lanning . He wa s a member of this 
c ommi t tee from 19 7 7  t o  1980 and present ly i s  d i rec tor of 
the Bureau o f  Ec onomic s  and Bus ines s  Re searc h  at the 
Univers i t y  of Florida.  He i s  also  a membe r of the NRC ' s  
Water Sc ience and Tec hno logy Board . 

DANIEL A. OKUN 
Dr. Okun rece ived an S c . D .  in sanitary eng ineering from 
Harvard Unive rs ity in 1948. He served as  chairman of  
this c ommit tee from 1977  to  1 9 81 and a l so as  a member o f  
t he NRC ' s  Committee t o  Review t he Po tomac Es tuary 
Experimental Water Tre atment P lant Project  from 1 9 7 6  to 
1981 . He was as s i st ant sanitary eng inee r  for the U . S .  
Pub l i c  Hea l th Se rvice for Washington , D . C . ; Oh i o ;  New 
Je rsey ; and New York from 1940 to 194 2 .  Dr. Okun was an 
assoc iate t o  Mal c o l�Pirnie Eng ineers and went from 
assoc iate professor of envi ronmenta l  eng inee ring at  the 
Uni vers ity o f  North Caro l ina in 1 9 5 2  t o  head , De partment 
of Envi ronmenta l  Sc iences  and Eng ineering in 1955.  He 
has been a c ons u l t ant t o  the World Hea l th Org anizat ion , 
the Envi ronmenta l  Pro tec t ion Agenc y ,  and the Agency for 
Internat ional Deve lopment . Dr . Okun ' s expert ise is i n  
water qual ity  management and wastewater t reatment .  He 
i s  a member o f  o t her NRC c ommi ttees , the Nat ional 
Ac ademy of Enginee ring , and t he Ins t i tute  of Medic ine . 

LEONARD ORTOLANO 
Dr. Ort olano rece ived h i s  Ph . D .  i n  water resources  
p lanning from Harvard Univers ity in 1969.  His pro
fess ional experience inc ludes : Sanit ary eng ineer, U . S . 
Pub l ic Hea l th Service in Denve r ;  research sc ient i s t , 
Center for the Envi ronment and Man in Connec t icut ; and 
vis it ing professor at t he Ital ian Ins t i tute for Water 
Re searc h  i n  Rome . He has been a pro fes sor o f  c ivi l en
g inee ring a t  S t anford University s inc e 1969 and served 
on this NRC c ommi t tee from 1981 to 1 9 83 . 
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GERARD A. ROHLICH 
Dr. Rohl ich rece ived h i s  Ph . D . in sani tary eng ineering 
from t he Univers i t y  o f  Wiscons in in 1940 . He was an 
ins truc tor in c ivi l eng ineering at t he Carneg ie 
Inst itute of  Techno logy from 193 7 to 1941 . He served as 
pro fessor of s anitary engineering at t he Univers ity o f  
Wiscons i n  from 1946 to  19 7 2 .  Dr . Rohlich  served o n  
several NRC c ommi t tees such as  The S a f e  Drinking Water 
Commi t tee and t he NAS-NAE Commit tee for Water Qual ity 
Cr i teria . Hi s expert ise l ies in e nvironmenta l  impac t s  
assoc iated with resourc e deve lopment and with qua l ity 
requirement s o f  potab le water. He wa s t he f irs t cha i r
man of t he NRC ' s Commit tee t o  Review t he Po tomac Estuary 
Experimental Water Treatment Plant Project  from 1 9 76  t o  
19 79.  He was professor o f  c iv i l  engineering at t he 
Uni vers ity o f  Texas at Aus t in and a member o f  t he 
Nat iona l Ac ademy of Eng inee ring .  ( Deceased 1983) . 

W . R .  DERRI CK SEWE LL 
Dr . Sewe l l  rece ived h i s  Ph . D .  degree in geography from 
t he Unive rs ity o f  Wa shington in 1964 and s inc e then has 
been on t he facu l t ies of t he Univers i t i e s  of Chicago and 
Vic toria , Br i t i s h  Co lumbia , whe re he is present l y  
Cha i rman o f  t h e  De partment o f  Geography . Th e  author and 
editor of some 25 books and monographs , and author o f  
more t han 1 5 0  artic les in s c ho la r ly j ourna l s , h i s  re
s earch inte res t s  have focused princ ipa l ly upon wa ter 
resourc e s , energ y ,  and environment al  pol icy mat te rs . He 
has been an advisor to gove rnment s of seve ra l count ries , 
a s  we l l  a s  t o  t he Uni ted Nat ions and the World Bank. 
Dr . Sewe l l  s e rved on this c ommit tee from 19 78 to 1981 . 

NRC Projec t D i rec tors 

CHARLES R. MALONE 
Dr . Ma lone rece ived a Ph . D  in e c o logy in 1 9 6 7  from 
Rutgers Unive r s i t y .  Hi s profes s iona l expe rienc e  
inc ludes res earch programs at Oak Ridge Nat ional 
Laboratory on the fa te and e f fec t s  o f  chemica l s  on 
ec osys tems and use o f  microc osms t o  predi c t  envi ron
menta l  impac t s .  He wa s a princ ipa l  staff  officer with 
the NRC ' s  Environmental S tud ies Board from 1 9 7 0  t o  1 9 7 6  
and became Execut ive Se cretary o f  t he Commit tees  on 
Water Supp ly Reviews i n  1 9 76.  He s e rved a s  s tudy 
d i rec tor of both t he NRC water supp ly s tudy review and 
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t he treatment p l ant review from 19 7 6- 198 2 .  Present ly , 
he i s  with EG&G Idaho , Inc . 

SHE ILA D .  DAVID 
Ms . David has been s tudy d i rec tor for the NRC ' s reviews 
of the Me tropo l i t an Washington Are a Water Supp ly Study 
and the Tre atment P l ant Project  s ince 1 9 82 and a s s is ted 
in t he management o f  these s tudi e s  s inc e 19 7 6 .  She has 
been a s t aff o f f icer with t he Water Sc ience and 
Techno logy Board s ince 19 79 and has organized and 
managed other NRC c ommi t tees and c onferenc es on such 
topic s as  Coa l  Mining and Ground Water Resource s  in the 
U . S . ; Safety o f  Ex i s t ing Dams ; and Cooperat ion i n  Urban 
Water Management .  Prior to her work with t he NRC she 
worked as c onference c oord inator and a s s i s t ant ed itor 
for Forum for the Advancement of S tudents in Sc ienc e and 
Tec hno logy ( FASST )  in Washington , D . C .  
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