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I. HISTORY
When Captain John Smith explored the Potomac River in 1608 the waterwéy

vwas‘virtually in a pristine state with abbunding fish life. The crude and
Timited agricu]tdra] activities of the indigenous Ind%an tribes had little
impaét on fhe’aquatic environment. In the late 1790's it was reported
that Presidgnt Adams swam in the Potoméc Estuary near Washington, D.C.
It was about this time that canals were carved a]ong.the river and com-
mercial shipping activities took b]ace in the estuary. ‘As the population
in the Washington Metropo]ftan Area grew, so did water pollution prbb]ems '
.in the Potomac Estuary; The dumping of raw municipal wastes into the
river became SO exténsive fhat by the early 1860's Pfesident Lincoln fre-
quently was forced to leave the White House at night due to objectionable

" sewage odors.  Following the Civil War the sewage situation worsened to the .
point that President Harrison ordered a sy;tem to be devised to convey all
sewage to a point in the river downstream of Washingtop, D.C.--thus collec-
tioﬁ and transfer of fhe‘prob1em became the first solution tb the municipal

. waste dj]emma; It was not until 1938 that sewagé treatment measures were
employed in the estuary area, and by this time water quality problems had
become quite evident. Even though sewage tréatment measures were em-
ployed pervasively, excéssive popu]ation‘érowth more than offset pollution
abatement efforts. Historically and to this day the primary cause of
water pollution in the Potomac Estuary is municipal waste. Nonpoint
sources of poT]ution, inc]uding agricultural runoff and stormwater loadings,

also contribute significant amounts of pollutants to the Potomac.

IT. CURRENT STATUS
The current problem facing'the Potomac River and Estuary is an inter-

related one consisting of a marginally sufficient water supply, variable




'water quality in thé‘upper reaches of the estdary due to advanced
éutrophicétion (over ferfi]ization 6f nutfients), and problems of as yet
undetermined magnitude as regards toxic metals and'organohaiogens and
their effects on living organisms in the Potomac. |

The Washington Metroﬁo]itan Area is afrapidly:grOWing region with
aboﬁt 2.87mf11ion'peop1e. Present municipal water use is 370 mgd with
72 percent (265 mgd) supp]ied frqm the Potomac River above Washington
(Great Falls). Projected population and water supply needs are shown
in Tab]e I. Present resources are insufficient to supply peak'needs
.during sust&ihed low flows. (See Table II.) It is very possible that
a drought could recur és in 1966 and 1969 where the metropolitan Watef
supp]y»would be seriously depleted, if not inadequate to meei water
supply heeds since the maximum demand of reéord has exceeded the
minimum flow, though fortunately not at thé sahe tihe._ The concurrence
of these adverse conditions is not hypothetical aﬁd a'number_ofvalter-
natives are being considered to alleviate this situation. The U.S.v
Army Corps of Engineers has proposed three a]ternativé impoundment |
systems for water supply augmentation. (See Table III.)-.Use of the
fresﬁwater pbrtion_of the estuary for emergency wafer‘supp]y dUring‘
sustained low flow periods would meet any immediate crisis sincevthé
lead time for construction of impoundments is appfoxihate]y 10 years
affer apprbval; |

The wafer supply situation ha§ been further complicated by the

Montgomery County decision to construct a municipal sewage treatment



TABLE' I

s Water Supply Needs

Year Population Yearly avg. Maximum Month Maximum Déily
(mgd ) {mgd) - (mgd)
1969 2,700,000 370 1470 660
1980 1,000,000 570 720 1000
2000 6,700,000 1010 1316 1820
2020 . 9,300,000 1570 2040 2820
- TABLE II

Low~Flow Characteristics Before
Water Supply Diversion

Withdrawal from the Potomac Estuary
or from Direct Reuse¥% ‘

1980 2000 2020
Recurrence. Minimum Monthly For a 720 For a 1310 .For a 2040
Interval Fresh Inflow mgd Need  mgd Need - mgd Need .
(years) (mgd) - (mgd). (mgd) (mgd)
5 1300 none 210 940
20 1170 none 340 1070
50 910 none 600 1330

#Withdrawal based on minimum 30-day low flow concurrently with a
maximum 30-day water supply withdrawal and a 200 mgd minimum base -
flow over Great Falls into the estuary '

" TABLE IIT
I Bioomington
II
IIT

North Mountain,
Cacapon

Bloomington, Verona, and Sixes Bridge

Bloomington, Verona, Sixes Bridge, Town Creek,

Sideling Hill, and Little




plant discharging to the Potomac River above the metropolitan water
intakes at Great Falls. Various alternatives pertaining to this
plant are still undecided, namely sitiﬁé, plant design/capacity and
degfee 6f treatn£ﬁt required and most impqrtant its effects on the
- water supplj of metropolitén Washington. 2

-The WastewaterAdi3posal problem in the uppef reéch of the
esfuary from Great Falls to Indian Head, Maryland, results from the
discharge of 325 mgd of municipal'sewage'from 18 facilities, of which
the Blue Plains plant of the District of Coiumbia'is the iargest o
(fig. I). Of the 325 mgd, 45.5, 23.1, and 35.4 percent, respectively, -
come from Maryland, Virginia, and the District of Colubia. Since |
1913 wastewater volumes have increased eightfold, from 42 to 325 mgd.
- Similar trends have océurred for total nitrogen and phosphorus with
10-fold and 24-fold increases, respectivél&. Table IV shows waste-
water loading trends of the Washington Metropolitan Area. . Increased -
vastevater loadings to the upper Potomac Eétuary have resulted inA
increased ambunts of nutrients and conseqﬁently the more frequent
occﬁrrence of massive, undesirable algal blooms. |

Under summer and £a11 conditions large populations of blue-green
algae (pollution tolerantj, mainly Anacystis Sp., are predominant in
the freshwater portioﬁ of the estuary. These algae are not grazedlby
higher trophic forms and are therefore useless in the food chain,
Vhen exceséive mats of these blooms expend-their iife cycle and decay,

dissolved oxygén in the water is reduced below acceptable levels to

sustain fish life.
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WASTEWATER LOADING TRENDS
WASHINCTON METROPOLITAN AREA -

Totel

Year Pepaletion Flowll . Untrcntoé Removal Treated Ultimate[2 tiratels - Ultimate 30D Total Totel Pres,

S2zved "5-Tiy DOD 5oy BOD 5Dy 20D D, N, BOD. - (Copr it Nitween e B

(mgd) {1bo/day) ¥ (1ba/day) -(-%8175%_ ,(lbbd_ﬂ%- 7 (lbo/day) - {Lta/cay)’ {ibg/cay)
1913 320,000 42 58,000 - 0 | 55,000 84,000 . 29,000 113,000 6,400 1,100
1932 575,60 75 103,000 0 . 103,000 19,000 52,0600 201,000 11,400 2,80
1944 1,149,000 167 235,000 40 14,00 205,000 105,000 310,000 23,000 4,00
2956 1,350,000 195 280,000 28 200,000 200,000 5,00 435,000 31,700 5,500
1957 1,680,000 210 505,000 3 204,000 297,000 153,000 - 450,000 33,500 8,600
1360 1,360,000 222 370,00, 70 110,000 160,000 170,000 330,000 | 77,200 10,000
186 2,100,000 285 L 417,000 70 125,000 - 182,006 192,000 © 784,000 i2,0c¢ . 18,20
1968 2,415,000 339 424,000 7 130,000 - 183,000 226,000 . 414,000 50,000 20,100
1989 2,420,000 320 439,000 77 129,000 - 186,000 . 222,000 408,000 55,000 21,100
19/0 2,535,000 322 484,000 71 141,000 204,000 254,000 - 456,000 . €0,000 24,000

1. Includes estiraticed sewer overflov leadings
2, VUltimate carbonaceous BOD = 1,45 x S-day BOD -

3. VNtirate altrogencus BOD = 4,57 ¥ unoxidized nitrogen




In the saline portion of the estuary,growth of mafine phyto-
eplankion kneWn as "red tides" proliferates,'aggravated by the high -
nutrient content in the water. These ?a#e been known to assume forms
toxic to fish life.

The overall effect of increases in“nutrient.loadings since 1913
(TableAIV) on dominant plant forms in the upper estuary has been
] contihdous and dramatic.. Figure IT visualizes tﬁe Sdecessiﬁe
domination of various plant forms leading to fhe fresent state of
persistent massive suﬁmer ‘blooms of the:blue-green alga Anacystis.
in nulsance concentratlons of greater than 50 mlcrograns per liter
from the metropolitan area downstream as far as Maryland Point. This
-condltlon still per51sts and Wlll probably 1ncrease in 1nten81ty
unless the nutrlent dlscharges are significantly reduced,

The major detrimental effects of the wastes beln° dlscharged “to
the Potomac are: |

(1) An abundance of nutrients which caﬁses‘over-enrichment

of tﬁe estuary;
(2) Depletion of dissolved oxygen creating zonesdof depreseed .
exygen levels; |
(3) High bacteriéi densities which preclude use of the river
for any contact‘recreational activities and as a potable
" water supply source.
Approximétely 50 million tons of sediment are deposited into. the

river each year, with 39 percent of it gemerated in the Washington

Metropolitan Area. Stringent regulation is needed to
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control this obvious pollutant and minimize its harmful potential.

Maryland and the District have speéific sediment control ordin-

ances in effect.

- In the Washington Metropolitan Area,'the'amount of water used

" for manufacturing is insigﬁificant. The ﬁajof industrial use is

as cooling water.

There are currently six major cooling water users in the

Potomac River tidal system with anofhgr being préposed near Sandy

Point. The fotal cooling water use is 2,748 mgd as follows:

, Water
Facility . . Usage
' (mgd)
PEPCO at Benning Rd. 568
(Washington, D.C.) '
PEPCO, Buzzard Point 570
(Washington, D.C.)
Virginia Heating L0

(Arlington, Va.)

PEPCO Generating Station 450
(Alexandria, Va.) _

VEPCO, Possum Point 1,00
(Quantico, Va.)

PEPCO, Sandy Point e

PEPCO, Morgantown 720
(Charles Co., Md.)

TOTAL S 2,718

Receiving Water . Remarks

Anacostia River " Also Uses' ‘
: ’ Cooling Towers

Anacostia River

Boundany’Channel of’

Potomac Estuary

Potomac Estuary
Potomac Estuary

Potomac Estuary . Proposed

Facility
Potomac Estuary Ultimate~Usage

to be 14)0 mgd




Navigational use of the Potomac Estuary'wéters is_prima;ily
to provide commercial transport ;ia.@iver bargeé. Two commercial
firms presently transport various petroleum prodﬁctsifroﬁ.tank
farms located in the lower Potomac and in the'Chesépeake Béy pro-
‘per to the Washington Mefropolitan'Area.

. Sand-and‘gravel mining is also a water relatéd;industfial
‘use of the estuary bed. Currently, dredging‘for this purpose ié
being conducted in fhe estuary.below Indian Head, Maryland. |

- Recreétional facilities:on or near the Potomac. estuary in-‘
cludé a national park, three state parks, ‘seven fish.and gamex
areas 6f'226 céunty‘recfeational sites. ' A study by the‘Bureaﬁ'.;
of Oﬁtdodr Recreation indicated that the recreational pofential
of the 637 miles of shoreline has Barely been developed;v Few
public beaches'have been opened priﬁarily because of poof water
qﬁality (in the upper reaches) and to some degree fhe unwelcome
prgseﬁce of stingiﬁg Jjellyfish. o

‘The dockside value of fish, grabs; élams, and oysters takén
-.from the Pbﬁdﬁac tidgl éystem is about $5 million anﬁually. Sport
fishing contributes moré than $0.6 million per year. There are
approximateiy 95 marina facilities in the tidal Potomac which
‘accomodate over 5,200 recreational watercraft. |
ITY PRESENT ANNAPOLIS FIELD OFFICE EFFORTS .

The Annapolis Field Office currently monitors the Potomac

estuary on-a monthly basis. The sampling survey consists of 26




stations (Fig. III) from Point Lookout to Chain Bridge and analyses

are conducted for pertinent cnemical and biologicél paraneters re-~
' lated to the h&per—eutronhic conditions existing in the estnery.

' Various intensive surveys have been conducted and documented in the
past few years dealing with specific problems in‘the Potomac.‘ These

studies provide insight by focnsing attention on one aspect of the

pollution problem.

Iv. CURRENT STATGS  OF THE CORRHCTIVE ACTION PROGRMM '

In 1969 the Potomac Metropolltan Area Enforcement Conference,i‘.
initlated in 1957 as a means of bringing about cooperatlve,actlon
among the_politicel Jurisdictions, was reconvened, A nemorandum of
understanding was agreed upon wﬁieh established a program for oon-
struction of sewage treetment faeilities in accordance with the treat-'
ment requirements established in an:AFO renort. Construction is in:
progress at the D.C., treatment plant Virginia treatment facilities
‘are being uperaded and Maryland has not as yet selected the sites
for additional treatnent plants,

The Interstate Task Force has been set up to 1np1ement tne program
adopued by the Conference for the metropolltan Washington area,
Upstream problems, with exception of the need to control nutrients
reaching the estuary, are receiving the attention of the specific

states'involved.
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