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The relicensing of the Santee Cooper Project aodigions in federal and state law to protect
downstream wetlands and estuaries.

The very nature of dams, reducing stream or ifleev to gather water into humanmade
lakes or other impoundments has obvious implication surrounding areas. The built lake will
provide recreation, popular housing sites, andamyrcases, the dam provides electricity for
many people. It will also necessarily affect tlyditmlogy and ecology of the downstream area
by drastically changing the flow of the river amai$ the inundation of what were previously
flood plains in many cases. This change in hydyphill affect habitat for aquatic, riparian,
and wetland species. The Santee Cooper Hydroghrajé.ake Marion and Lake Moultrie is one
such project. The Santee Cooper Project was caedpie 1942, creating 475 miles of shoreline,
a popular fishing area, and generating electricitythe State-owned Santee Cooper power
company (clarendoncounty.com). The project invalthee building of the Santee Dam and
spillway at Lake Marion, which feeds into the SanRver, and the Pinopolis Dam and Jefferies
Power Station at Lake Moultrie, which feeds inte @ooper River. Another dam, the St.
Stephens power station was later added as panteafizersion canal to reduce sedimentation
problems in Charleston. This effort, however, wassufficient to effectively prevent
ecological detriment downstream of the projectisnoject has affected the downstream areas
downstream of the dams which include the Sante&a[Dble “largest and only seaward
protruding river delta complex on the eastern saahd (Nixon 2004) which includes gradations
of tidal freshwater marsh at the head to tidal seltshes towards the coast and finally drains

into the Atlantic Ocean. Large tracts of this totdgically diverse and ecologically important



delta are currently impounded and managed for Wwater(Nixon 2004) a task that requires
intensive management due to unnatural flow regirasslting from the Santee Cooper Project.
The entire delta is home to a wide variety of intaont ecological communities that are
struggling as a result of these flows.

Since the completion of the Santee Cooper Prapest,laws have come into effect that
require environmental concerns that were not takiEnaccount when the dam was originally
built to be considered when the dam is requireabtain a new license under the Federal Energy
Regulatory Commission (FERC). The dam is stiltesawvned and managed by Santee Cooper
Electric, which is currently seeking a new licefsethe dam. Various stakeholders and interest
groups have concerns regarding the dam and itensing. This paper will give an overview of
the dam, the relicensing, ecological concerns assatwith the dam, and recommendations for

dam operation to protect downstream ecology irssotions.

Section 1: The History of the Santee Cooper Prpjemt it began and why the dams must be
relicensed.

Section 2: Values and Functions of Wetlands andréympate Inundation of Tidal Freshwater
Marshes; why wetland protection and periodic indiotieof floodplains is necessary for
ecosystem functioning.

Section 3: The Effects of the Santee Cooper Projethe Santee River Estuary; how the dam
affects the functioning of wetlands in the SanteeeREstuary.

Section 4: Legal Requirements for Periodic Inuratgtwhat the laws requiring the protection of
downstream ecology are and how they apply to tieée®aCooper Project.

Section 5: Specific Recommendations for Periodid&@: how much water should be spilled,



when, and why.

Section 6: Conclusions

Section 1: The History of the Santee Cooper Project

The Santee Cooper Project began construction38 &8th federal money as part of
President Roosevelt's New Deal (santeecooper.cding. dams were intended to aid people of
rural South Carolina after the depression by brggtlectricity to them. The construction of the
dams was an amazing feat of engineering. The dequsred the largest land clearing exercise
ever undertaken in the United States at the tifirtee project involved clearing 160,000 acres of
land and moving an entire revolutionary war battte, the battle of Eutawville. The creation of
the dam diverted approximately 86 to 90% (Hockettsnaf the normal flow of the Santee
River and forced an unnaturally large flow down @@oper River. This change in flow is
currently of interest as it affects the ecologyasfe areas downstream of the project. Even at
the time of construction, though, these dams aedliversion of the Santee was controversial.
An historical account in 1941 by Archibald Rudtledgvho owned the 2000-acre Hampton
Plantation, which had been in his family since 1,G8&cribes what was at the time the proposed
project:

Three hundred miles away, far in the tawny-manedoseakers of the western North

Carolina mountains, rise those streams that famthe sister state to the southward, the

Wateree and Congaree Rivers. These, uniting nttelaw Columbia, the Capital of

South Carolina and a city in almost the geometitter of the state, for the mighty

Santee, which flows eastward for more than a huhoées to the coast.

It is a river of vast volume, bearing down siliamanner that makes it resemble the Nile;

like the Nile’s also, are the Santee’s periodiofls. When it is in freshet, | have known

it to rise more than fifteen feet at my plantatiang, near its mouth, to attain a width of

five miles. It is navigable almost to ColumbiahelSantee should be in the public’s eye
just now; for this great river, draining one of tm@jor watersheds of the East, is, for



hydro-political purposes, going to be utterly degéd. Sixty miles from its mouth it is

going to be diverted into the little Cooper, a me&mod stream, which empties into

Charleston harbor. From the dam to the ocean thidirbe no more river. But that is a

story of the present, while mine is of the past.

Rutledge’s fears proved to be valid, as the his&bmean annual flow of 525¥s was
reduced to 62 fifs with the building of the dams (Nixon 2004). Soaf the flow from the
Cooper River was later diverted to the Santee disedimentation problems arising in the
Charleston area. The change in flow was done gfireurediversion canal from Lake Moultrie
to the old Santee River. The rediversion watev$lohrough the St. Stephens dam and power
station to enter the Santee River. Even with dugversion, though, flows in the Santee River
have rarely exceeded 40% of their natural histblesaels (Nixon 2004).

When the Santee Cooper Project was built, it vwgsired to be licensed under the
Federal Power Act of 1920. The current licensiogght by Santee Cooper is the second time
the license has been renewed. The first time wése 1980's, because the first license, under
the original Federal Power Act, was for 50 yeaan{8e Cooper). When the first relicensing
took place, the licensing agency had to comply aitAw that was not in effect when the dam
was built, the National Environmental Policy ActERA) which requires federal agencies to
assess the environmental effects of any major &aetion, such as relicensing a dam. While
NEPA requires that environmental concerns are tiyated, it does not mandate any
particularly environmentally friendly action. Latews, however, do mandate certain
environmental protections. Legal requirements gedrnwhen Congress later realized the
deleterious effects that dams were having on tke@mment and therefore “in 1986, with an eye
toward improving fisheries, Congress amended tlieiad Power Act (FPA) by passing the

Electric Consumers Protection Act (ECPA)” (Mathe2@®1). The Federal Energy Regulatory



Commission (FERC) was also formed as “an indepano@nmission within the Department of
Energy” (Mathews 2001). The FPA requires that afi4iederally owned and operated
hydroelectric dams seek and obtain licenses fren#RC for operation. Thus this second
license, which the dam currently operates unddlewpire in 2006. This pending relicensing

will involve laws with specific environmental pratens that have come into effect since the
first relicensing. Santee Cooper must obtain a immse before the current license expires, one
that complies with NEPA and with laws that have eanto effect since the first relicensing,

such as the ECPA and the Federal Water PollutiortrGloAct, commonly known as the Clean

Water Act (CWA).

Section 2: Values and Functions of Wetlands andréympate Inundation of Tidal Freshwater

Marshes.

Wetlands serve many purposes, both for humamuonities and natural ecosystems.
Wetlands filter groundwater, aid in well-timed gnalwater and stream recharge to reduce
flooding and provide for fairly constant water flowhey also provide habitat for a wide variety
of species. Wetlands help regulate the flow amdllef water to surrounding areas, but they also
require certain flow to maintain functionality. f8cient inundation of flood plains is necessary
for species habitat and diversity. For instancanyraquatic plant species require inundation to
flourish, but unnaturally large volumes of watebatlogically inappropriate times can wash
away seedlings and eliminate their chance for satvilt is possible for an upstream dam to
affect the flow of a river to the point that it ¢aois flood plain inundation and viable wetland

area. Figure 1 shows the floodplain inundationeurdifferent flow regimes from the Wateree



and Congaree Rivers. At very low flows, such @&s@®00 cfs from the Wateree and the 4,000
cfs from the Congaree, only a very small amourtaafdplain area receives any inundation.
Almost all of the flow is contained in the chanrisklf. Increases in flow show increases in
inundation, as can be seen in the simulation @@@b¢cfs from the Wateree and 40,000 cfs from
the Congaree. These flows are able to inundaténauger areas of floodplain. While these
levels are still not able to inundate the entio®élplain due to development in the area, the
difference in inundation and thus viable wetlanebaand viable wetland functioning is
staggering. The final panel in this figure showsaerlay the inundation patterns. This makes
even clearer the differences in inundation resgitirom inflow.

When a wetland system is at the intersection ahfneter and saltwater systems, the
estuarine wetland is particularly important ands#tere ecologically. Saltwater encroachment
into brackish and freshwater wetlands can dragjicatiuce species diversity. Seed banks, for
instance, can be drastically altered by changewumdation. Increases in sedimentation or in
relative sea level have been shown to reduce pladtversity of tidal freshwater wetlands by
preventing seedling survival (Peterson 2003). fided freshwater wetland ecosystem is a
particularly rare and diverse ecosystem. Altersito that system can change the vegetation and
thus animal communities within them. Wetland spgtiave been shown to develop in response
to inundation levels along a gradient and becauséydrology of the area is such an important
determinant of the plant type able to survive given area, alterations to flow quickly affect the
vegetation (Peterson 2003). Changes to the hyglyaad flow patterns of an area are known to
encourage the establishment of non-native and paligrinvasive species (Mumba 2005).
These changes can be drastic enough to changgptheftecosystem in an area and thus its

functioning. This can change the trophic strudwkthe area and reduce food and habitat



availability for wildlife (Mumba 2005).

Also of particular concern are diadromous fish,shhspend part of their lives in fresh
water and part in salt water. This includes aniaunas fish, which spend their adult lives in salt
water and migrate to fresh water to spawn, anddocataous fish, which spend their adult lives in
freshwater and spawn in saltwater. They requificgent stream flow to allow for movement
between fresh and saltwater systems for spawningpgas. Many of these fish are nearing
extinction due to human alterations of their enmvinent. Not only do structures such as dams
prevent movement up and down stream, but interoesatike dams can affect water volume,
temperature, sedimentation, and turbidity whicleetfthe spawning ability of these fish
(noaa.gov). Human alterations to diadromous fedbitat are able to throw off millennia of
instinct developed in these fish, which cannotdmovered in a time span short enough to keep

up with human activity.

Section 3: The Effects of the Santee Cooper Daith@rsantee River Estuary

The Santee River Delta Estuary is a coastal faiween the North and South Santee
Rivers, which branch from the Santee River. ltmage basin is the second largest in the
Eastern United States, at 17,000 square miles (@tsckith 2004). Before the Santee Cooper
dam was built, the Santee River had the fourthelstrgtream flow on the Atlantic Coast. The
building of the dam reduced the stream flow frord 5%/s to 62 n¥/s (Nixon 2004). This
reduction in stream flow so cut the volume of frgater that the remaining fresh inflow was
unable to push against the ocean inflow, whiclurn tlllowed saltwater intrusion into the

estuary. When water was diverted back to the 8dRieer in 1985, much of the intrusion was



reversed and salinity decreased in the estuaryre@ily all of the inflow into Lake Marion and
Lake Moultrie flows back into the Santee, exceptdalaily average of 4,500 cfs (cubic feet per
second) that goes into the Cooper River. Now ammim of 600 cfs, the amount needed to run
the turbine, enters the Santee from the Wilson Baitiway, the rest enters through the St.
Stephen Dam, which is part of the rediversion céidatkensmith 2004). Even with the
rediversion canal, flows down the Santee rarelyee®a10% of their original levels.

Also important are the areas below the dams tlthhai benefit from the rediversion.
Downstream of the dam and above the rediversioal@e 37 miles of dewatered river. This
area receives only the water spilled to turn tmbifie at Wilson Dam, not nearly enough inflow
to maintain normal functioning of the ecosystenie Tloodplain is eight miles wide in some
areas, but the river currently receives only thpeesent of its average annual flow before the
dam was constructed. And even downstream ofatli@ersion canal, the section of the river
that receives flow from the St. Stephen dam, thmsdexert a powerful control over the
downstream flow and thus the salinity of the SaReer Estuary. This effectively controls the
possibility for biological diversity in the Estuary

Scientific research has shown that plant commundan be predicted by a combination
of ecological gradient response and niche theoryaiiN2004). This means that wetland plant
communities are influenced or controlled by salexvaradients, as “[s]pecies adapted for high
salinity environments are typically less able tonpete with species without those adaptations in
lower salinity environments,” (Nixon 2004) whileexpes without high salinity adaptations are
unable to survive where those with the adaptattamsflourish. Thus species distributions
across salinity gradients are limited “by competitat one end and physical tolerance at the

other” (Nixon 2004). Across these gradients oingigl estuarine wetland species and



communities are classified based upon their toam@nd preferences for salinity levels. These
classes include: freshwater, intermediate (oligok| brackish (mesohaline), and saline
(polyhaline). These classes do not capture dh@tesponses of individual species, but they
serve as a practical way to group community typesder to monitor change within a system
(Nixon 2004). When the classification of an arbarges, this means that the hydrology and
ecology are significantly different from previodsetprevious status of the area classified.
Measures of specific conductance, related to $gliare used as indirect measures of
dissolved mineral matter in water. These meastarde used to indicate the likely health of
vegetation and animal species in the water. Spemmhductance is “controlled by the rate of
flow in the rivers and the height of the tide; fbemer is largely dependent on dam releases by
the South Carolina Public Service Authority” (Hookenith 2004). Figure 2 shows the
differences in the salinity levels in the SantetiBy at different stream flow levels as modeled
by the South Carolina Department of Natural ResesI(DNR). The first row shows the salinity
gradation at high and low tide when stream flowti4,000 cfs. This low flow forces saltwater
much farther upstream than occurs naturally andaesidiversity by reducing habitat
availability. The second row shows salinity gramiag at 10,000 cfs. This higher flow allows
for a more natural ebb and flow of saltwater arlchgy gradations. This allows for greater
species diversity. The third row, at 36,000 cfstradosely approximates the natural system.
The rivers show a trend of decreasing encroachoheimg low tide and high tide as streamflow
increases. The inverse relationship between sfteamand conductivity was well characterized
by DNR. In their study, the North and South Saritksplayed a trend of decreasing upstream
advances of saline water with increasing stream#iototh high and low tides” (Hockensmith

2004). This means that “[d]uring high-streamfloripds and low tide, freshwater extended



downstream to the mouth of both rivers. Duringdstweamflow periods, saltwater extended
more than 5.2 and 3.6 miles upstream in the saudmarth rivers, respectively” (Hockensmith
2004). Thus increased flow is able to keep saéiwand brackish water closer to the coast, thus
allowing the natural hydrology of the system tonhere closely approximated than under other
flow conditions. Typical flow levels, however, leegreated drastic changes in the ecology of
the Santee delta. Figure 3 shows the changesum pbmmunity types in a set of diagrams from
the Nature Conservancy. The top diagram showsgpol&ted vegetation salinity classes of the
natural system in 1942, before the Santee Coomged®was built. The lower diagram shows a
1999/2000 map of the same area. Similarly, figushiows the changes in the vegetation classes
of salinity tolerances. Yellows and reds indicatehange in the environment to a more saline
community and a pushing out of original communytyes. Greens indicate change from saline
to more freshwater systems, again altering thar@aigommunity type. White indicates no
change. These figures show that there has beefirstel change in the Santee Delta from
largely freshwater-adapted species to mainly sapeeies and communities. There are pockets
that are not as severely affected, but the seeehgction in freshwater inflow from the Santee
has changed the extraordinarily diverse and ragelwhline communities previously found
across the delta into mesohaline or polyhaline canities. The upriver section of the Delta has
also seen significant changes freshwater systemote saline systems, but the changes are
most significant closer to the coast.

From the studies done by the South Carolina Departimf Natural Resources and by the
Nature Conservancy, it is clear that the redudtiomatural flow down the Santee River and into
the Santee Delta Estuarine system has had andirgghsignificant deleterious effects on these

ecosystems. Saltwater encroachment resulting &rdewk of freshwater inflow has altered the



ecology of the area and reduced habitat for maegiep native to the area. The DNR and
Nature Conservancy papers focused on the effestsgetation communities specific to the
Santee River and Delta area. They are joined bymapers regarding studies done in other
areas of the world where saltwater encroachmeaaténs vegetation gradients and diversity.
Scientific research around the globe also poinsrtolar situations in which diadromous fish
populations are negatively affected by changesashiwater inflow. These species are putin a
precarious position when the biological cues they for reproductions, including water
temperature, turbidity, and others are disruptedrmatural flows. They are further put in
danger when flows are too low for them to moveljréetween freshwater and saltwater
habitats for spawning purposes. The unnaturaldlosulting from the Santee Cooper Project

put the downstream ecology in danger of drastis tdiodiversity and ecological functioning.

Section 4: Legal Requirements for Periodic Inuratati

There are many laws, federal and state, that reguat environmental concerns are
considered in decision making. There are also megylations that require that water resources
in particular be protected for environmental anchin use purposes. Even the laws that require
the licensing of dams mandates that environmeotade@rns are considered and that areas
affected by these dams are protected. The FeBreay Regulatory Commission (FERC),
under which Santee Cooper must seek a new licegpaiyes that the Commission:

In deciding whether to issue any license underghixhapter for any project, the

Commission, in addition to the power and developnpenposes for which licenses are

issued, shall give equal consideration to the pggp®f energy conservation, the

protection, mitigation of damage to, and enhancémgrish and wildlife (including

related spawning grounds and habitat), the pratedif recreational opportunities, and
the preservation of other aspects of environmentality (16 U.S.C. § 797 (e)).



Therefore in the relicensing of a dam, ecologocaicerns must be balanced with
recreational and economic benefits.

Further, section 10(j) of the Federal Power AcegiVpowers to the State Department of
Fish and Game, the United States Fish and Wil@8device (FWS), and the National Marine
Fisheries Service...to make recommendations duri@di¢knsing process...” (Mathews 2001).
Environmental protection agencies such as DHECER are authorized and expected to
make recommendations to the agency seeking theskcand to the FERC. Guidance from these
agencies is critical to ensuring that the relicendam will operate in a way that does not unduly
damage the environment. These recommendations all@aspects of a dam'’s impacts,
including environmental concerns, to be properigradsed.

Congress made clear their intent to protect tver@mment during dam relicensing with
section 10(j) of the FPA and with the passing efHCPA, which requires environmental quality
to be considered along with economic and otherasmé dam licensing. During a discussion
of the ECPA, John Dingell, Chairman of the Housen@uttee on Energy and Commerce, said:

| want FERC to apply vigorously the existing prooiss of section 10 of the act relating

to this public resource and to require that fistl esidlife preservation and enhancement,
including related spawning and habitat resourceteption and enhancement, will be

treated on a par with power and other project psgpa. (Mathews 2001)

This sentiment expressed by the chairman of thentittee responsible for bringing forth
the ECPA indicates that these laws were not inténolée used only when convenient. These
laws are to be applied stringently in every instatacprotect the environment affected by the
dam. These laws regard both the preservationtendrthancement of areas affected by dams.

Thus relicensing procedures should include requerémthat do not simply maintain the status

guo of environmental degradation, but reduce ingant provide for improvements to be made



regarding the biological integrity of the areas dstream of the dams in question.

Another Federal law which must be complied withrgicensing is the National
Environmental Protection Act (NEPA), under whichEamvironmental Assessment must be
performed and if a significant impact upon the emwinent is anticipated from that assessment,
an Environmental Impact Statement (EIS) must beopeed. This study determines anticipated
effects of a proposed action. The EIS allows decimakers to have environmental data
available to them to use in their decisions so ¢éim@ironmental health may be considered as a
factor in a decision. The EIS must offer multiplessible actions. While NEPA does not
mandate any particular action, the EIS can helptdoiaspects of proposed projects that will be
affected by other laws.

The Federal Water Pollution Control Act (CWA) mteénded to “restore and maintain the
chemical, physical, and biological integrity fo tNation’s waters” (33 U.S.C. § 1251 (a)). Itis
also intended to reduce water pollution, whichetines as “the man-made or man-induced
alteration of the chemical, physical, biologicaldaadiological integrity of water (33 U.S.C. §
1362 (19)). The way that the CWA seeks to meetdhabjectives is by requiring federal permits
for any activity that discharges into navigableavat Section 401 of the CWA is particularly
concerned with water quality. It mandates that:

Any certification provided under this section slsat forth any effluent limitations or

their limitations, and monitoring requirements resay to assure that any applicant for a

Federal license or permit will comply with any appble effluent limitations and other

limitations...and with any other appropriate regment of State law set forth in such

certification, and shall become a condition on Begeral license or permit subject to the

provisions of this section. (33 U.S.C. § 1341 (d))

This means that an agency permitting under the Gh&uld include requirements in the

permit to maintain the ecological integrity of thected area. IRUD No 1 of Jefferson County

v. Washington Department of Ecologfye court decided that because the text of sedfddn



refers to the compliance of the applicant rathantthe discharge, section 401 authorizes state
agencies to impose conditions on the certificatiba project to aspects not limited to
discharges. (Blake 1995). This reasoning by thigeddrStates Supreme Court means that State
environmental agencies can and should make reqeirenn 401 certification permits regarding
things such as spillage and flow levels. Environtaedamage to stream ecology must be
regulated, whether the damages occur as a resadidnfig pollutants to a body of water or
through the removal of critical volumes of water.
Further, section 303 of the CWA indicates again tha permit issued should also
comply with state water quality requirements, as:
Section 303 of the CWA requires the states totuttsticomprehensive water quality
standards which incorporate water quality goalsafbintrastate waters. These water
guality standards consist of two different typestaidards-designated uses and water
quality criteria. The water quality criteria indie specific numerical criteria, measuring
such things as dissolved oxygen content, fecalarati organisms, temperature, pH,
dissolved gas, and turbidity. Water quality craealso include narrative standards for
concerns such as toxicity an aesthetic values. dEsgnated uses may include such
items as water supply, stock watering, salmonidtaglwildlife habitat, recreation,
commerce, and navigation. In addition, section &@#ains an antidegradation policy
which requires that state standards be sufficeemaintain existing beneficial uses of
state waters without further degradation. (Blak85)9
In the case of a dam, this can include the dawast area affected by reduced flow. In
the case oGeorgia-Pacific Corp. V. Vermont Department of Eommental Conservatigrihe
Supreme Court held that the State could “conditi@nrelicensing of a hydropower project on
the requirement that the project operator maintaitain spillage flows over a dam during
specific periods of the year” (Blake 1995). TheMent Department of Environmental
Conservation determined what spillages were requard these were written into the license.

State regulations exist in South Carolina thatfogge the interest in protecting the

aquatic environment. The South Carolina Polluamtrol Act (PCA) gives the South Carolina



Department of Health and Environmental Control (0F)Ethe authority to abate, control, and
prevent pollution” (S.C. Code of Laws § 48-1-20he PCA defines pollution as the “presence
in the environment of any substance...which damagkst, animal, or marine life...” and also
as “the man-made or man-induced alteration of bieescal, physical, biological, and
radiological integrity of the water” (S.C. Codelatws § 48-1-10 (7)). Like the federal CWA,
the state PCA takes into account any human activétaffects water quality, including the
removal of water and reduction of flow. The PCAglauthorized DHEC to require appropriate
spillage in the pending FERC license for the Safteeper Project. Federal law requires state
agencies to form environmental criteria under CWA and also requires that these criteria area
used in FERC relicensing. State law, with the H@#hers this by authorizing DHEC to
consider biological and hydrological effects ofiaegs. This layering of laws emphasizes the
importance of downstream ecology and healthy bioldgommunities.

Activities that are permitted by DHEC must takiecdithese considerations into account
and must provide for them in requirements withi@ plermits. The South Carolina Certification
Regulations require that any:

Certification issued by [DHEC] shall also set foattny limitations, conditions, or

monitoring requirements necessary to assure maintenof classified or existing water

uses and standards and compliance with other exgaints of these regulations or other

appropriate requirements of State law (S.C. Codeawofs § 61-101 (A)(5)).

Further, the points that should be consideretiasé “limitations, conditions, or
monitoring requirements” are:

All potential water quality impacts of the projebgth direct and indirect, over the life of

the project including:

(1) impact on existing and classified water uses;

(2) physical, chemical, and biological impactgluging cumulative impacts;

(3) the effect on circulation patterns and watevement;

(4) the cumulative impacts of the proposed actigitg reasonably foreseeable similar
activities of the applicant and others (S.C. Cofdeaovs 8§ 61-101 (F) (3))



DHEC not only can but also should consider doveastr flow and the effects that it will
have on the ecology of the wetlands and the Sdfgeery. The impacts that the Santee Cooper
Project has on the Santee Delta are very signifiaad detrimental to the biology of the area.
DHEC must consider these biological and hydroldgiogacts resulting from the changes in
flow caused by current dam operation. Currenttpras can be amended under federal and state
laws to better protect the Santee Delta and theedidodplain and river downstream of the
Santee Cooper Project. Further, the proper placBHEC to mandate flows is during the
relicensing stage of the FERC process. The CWAaiztes States to require flow minimums
that vary throughout the year, but this can onlylbee during the relicensing. Case history
reinforces the idea that State agencies can requitenum flow rates, but that they must use
their authority during relicensing. [Dalifornia v. FERCthe authority of the FERC license was
upheld against a challenge to increase minimumdlfram a State agency. This was because
the license had already been issued. Other irssaswch adefferson County v. Washington
Department of Ecology on the Licensing of Fedenaditdpower Projectsiphold State authority
to mandate flow rates, but they must be done duhagelicensing. This means that it is
absolutely necessary for DHEC to act during theeeaking in order to prevent ecological

damages from incurring during the approximatelyyB@r span of the license.

Section 5: Specific Recommendations for Perioditicge

Because of the importance of the ecology of thaetaEstuary, spillage requirements
and thus flow patterns should as closely approarttad natural system as possible. While use
of water form the Santee prevents natural flowmegs to occur, proper management of spillages

can help ensure that the ecological and biologintabrity of the areas downstream of the Santee



Cooper Project are maintained and improved. et best approximate the natural hydrology
of the area, water will need to be spilled in difiet amounts at different times of the year.
Because diadromous fish require sufficient flow amdlutionary cues during spawning times,
but native plant species can be negatively affelstedverly large inundations at biologically
inappropriate times, flow will need to be adjuséedording to downstream biological needs.
Specific recommendations that outline when wateukhbe spilled and how much must be
spilled to maintain adequate biological health diversity downstream of the Santee Cooper
Project are forthcoming. The South Carolina Departt of Health and Environmental Control
and the South Carolina Department of Natural Ressuare currently working together to
determine how much water is biologically necessaryroper functioning in the Santee Delta.
They are also working to determine what spillagésh& required to ensure that the flows are
sufficient to maintain that functioning and whenigas volumes must be released for proper
functioning. The requirements deemed biologicalyglogically, and hydrologically necessary
and sufficient will be available in a separate doeat in the near future. These requirements
can then be written into the FERC license so tmalitensing will comply with applicable laws

regarding the biological integrity of downstreareas.

Section 6: Conclusions

Lakes Marion and Moultrie have been excellentueses for the state of South Carolina
since they were completed in 1941. They have gexvpopular fishing and boating areas and
the Santee Cooper project has provided electrioityhousands of people. Unfortunately, the
project has also had severe detrimental effectb@area downstream of the dams, particularly

in the Santee Delta. The changes in natural flegumes that have occurred as a result of the



project have altered the hydrology of the area shahnormal biological and ecological
functions are disrupted. The spawning runs of aiadus fish are largely dewatered, making
movement between fresh and salt water difficultsaAmany of the evolutionary cues that
diadromous fish used for spawning are disruptedyding water temperature, turbidity, and
flow. Entire plant community types are changingassult of the change in flow and
hydrology. The Santee Delta was a remarkable skvestuarine wetland that graded from
freshwater wetland to salt marsh. The flora anchdethat were present across that variety of
habitat were staggering. Changes in hydrologyrasdlting saltwater intrusion has reduced
habitat type and species diversity on the Santdea D&hese kinds of problems associated with
the Santee Cooper Dams must be addressed in ordervient further damage to these
ecologically important areas and also to improwehabitat areas and species diversity
downstream of the dams.

Protection of these valuable areas can occur witthiooinishing the variety and quality
of the services that the Santee Cooper Projecigesy Allowing periodic inundation of
downstream flood plains at ecologically importantds can take place and still allow for
recreational use of the lakes in the forms of fighrand boating. The production of
hydroelectricity, for which the dams were built il be created and provide power for
thousands of South Carolinians. That importaritagy@ would allow downstream wetlands area
to maintain more diverse communities that wouldrzee similar to natural conditions than
without the proper spillage. Similarly, the inutida would reduce saltwater intrusion in the
Santee Estuary and protect the health of that starsy

The downstream ecosystems that would benefit fsaeacribed spillage are factors that

must be considered in the relicensing of the Sa@temer dam, both from an ecological



perspective and a legal perspective. The FEROnexjthat all aspects of a hydroelectric dam
be considered in a license, meaning that enviroteheancerns must be balance with
recreational use concerns and economic and hydtoelty generation concerns. The
protection of downstream areas is as importantiagbéhese dams as the production of
hydroelectricity and uses of the lakes for boating fishing. Also, the CWA requires that the
biological integrity of U.S. waters be protecteslection 303 of the CWA expressly requires state
agencies such as DHEC and DNR to institute compiahe water quality standards. These
standards are to incorporate water quality goalscaiteria including factors such as wildlife
habitat and hydrological functioning. Then, thetdards are to be implemented through
permits under section 401 of the CWA. Further,3beth Carolina PCA requires that pollution,
including the prevention of proper stream flow,rbstricted so as to protect biological integrity.
These laws are all intended to protect aquaticlawdf and estuarine systems. They require that
permitting agencies make provisions in permitsassio protect these interests. Provisions in
these permits are not limited to discharges, tlayand should include any activity that effects
the biological integrity of water bodies and wetlaystems. Thus activities that reduce flow
needed for proper ecological functioning are atiigithat must be regulated so that flow
patterns can support a healthy hydrological systenwill in turn support a healthy native
biological system. DHEC has the authority andrésponsibility to require provisions for
healthy floodplain ecosystems in its 401 certifimatof the Santee Cooper Project. The
environmental protections that are required in géinits and FERC licensing must be made
requirements at legally appropriate times. Thggea@priate times are most crucially during
FERC relicensings. Dams have such a severe inupact the ecology of the areas downstream

and FERC licenses last for so long, generally abOutears, that environmental protections



must be mandated in these licenses. FERC licemeesery difficult to alter once they are
administered, but the licenses should be very allyefonsidered and written so that
environmental damages are not made worse, buteagntedied by fresh water flows that more
closely approximate the natural system of the SaRieer than previous inundations allowed by

the Santee Cooper Project.



Figures

Figure 1. Wateree and Congaree Floodplain Inundatio



Figure 2



Figure 3: Interpolated 1942 vegetation salinity tadrance class (A) and 1999/2000 classified map (B)ar
coded according to salinity tolerance class.



Figure 4: Vegetation tolerance class changes for 42 to 1999/2000. Yellows-reds indicate change tmmne
saline environments and greens indicate change teeSher environments. White indicates no change.
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