
The Savannah River Site is a 803 km2 (310 square mile) 

industrial complex operated by the Department of Energy.

Study area selection criteria: 

Åpotential for large contiguous high quality basin

Åknown or suspected pre-SRS disturbances

Drainage Number of

Tributaries

Meyers Branch 11

Mill Creek 8

Pen Branch 9

Tinker Creek 6

Turner Branch 1

East ridge of Upper Three Runs 20

Total 55

Within the 55 SRS tributaries (blue outlined 

above) over 100 first order branches were 
surveyed.

Åareas of particular interest to SRS user groups

(e.g. east ridge of Upper Three Runs)

Årestricted to upland reaches above the fluvial

terraces of the Savannah River

Åpreference given to perennial streams

Streams of the Savannah River Site (SRS) have been 

subjected to human disturbance since prehistoric times.  Pre-

European settlement, land clearing and frequent burning for 

agriculture were extensive.  European settlement subjected 

streams to cattle grazing followed by timber harvest, and 

intensive agriculture.  Effects of the latter are evidenced by 

deep inactive erosion gullies along stream valleys (e.g. right, 

top). Channelization and wood removal to enhance 

transportation were common.  Riparian corridors were 

fragmented by numerous dams and levees; remnants of many 

remain today (e.g. right).

Construction of the original SRS 

infrastructure was a monumental 

task.  Networks of roads and 

railroads, power plants, five 

nuclear reactors as well as 

production and waste handling 

facilities were completed in only 

five years (1951-1956).  Such a 

flurry of intensive construction 

activity consequently impacted 

many SRS streams.

Removal of land from 

agriculture has allowed 

regeneration of forests now 

managed by the USDA Forest 

Service.  The increased forest 

coverage is clearly evident in 

the aerial photos to the left.
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Meyers Branch Drainage outlined in blue

Pen Branch Corridor  near an SRS Industrial Area

Today a broad array of disturbances ranging from 

pre-SRS land use to industrial activities shape the 

SRS landscape leaving a unique combination of  

relatively undisturbed and severely disturbed 

stream habitats (e.g. right).
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Types of Disturbances or Stream Features Recorded
ÅFlow obstructions such as active and abandoned levees, dams, and crossings

ÅSurface flow paths particularly in relation to potential contaminant sources

ÅChannelization and ditches

ÅReaches of severe entrenchment, instability, or sedimentation

ÅSevere head cuts or erosion

ÅAbandoned borrow pits

ÅDelineation of perennial stream zones

ÅBest available reference reaches

ÅSeep line/spring discharge points (e.g. McQueen Branch, right)

ÅTributary and outfall confluences

ÅDrainage basin characteristics (9 measures)

ÅExtensive ground surveys identified many disturbances and stream features that could not be 

identified by remote sensing.  The banks of each tributary were walked from the confluence to 

near the drainage divide.  

ÅAerial photo series from 1938 through 2007, maps, literature, and existing GIS data, are aiding 

in identifying and aging disturbances.  Establishing the latter is essential to determine lasting 

effects of disturbance and availability for mitigation. 

Pre-SRS erosion gullies above the headwaters of Turner Branch (above left) have 

stabilized over time.  However, the effects of excessive runoff and operation of a dam 

in the headwaters appear to have caused long lasting impacts on the downstream 

perennial channel (above center). 

Similarly this intermittent or weakly perennial tributary of Pen Branch (above right) 

remains unstable despite the disturbance occurred at least over 50 years ago.  

Erosion and incision of SRS streams has long been a prevalent part of the local landscape from  

pre-SRS land use to more recent industrial activities.  Areas of severe entrenchment, instability, or 

sedimentation was noted for our study streams.  A few examples are illustrated below.

Stormwater runoff from an SRS industrial area entering a tributary of Pen Branch 

created this scour pool (left) where the perennial stream now begins.  Large scale 

bank failure (middle) occurs about 150 m above the confluence (right) where large 

amounts of sediment enter Pen Branch.  

Beavers have plugged the narrow breach in a small earthen 

dam and started the first in a series of beaver ponds in a 

tributary of Meyers Branch (above).  Beavers frequently 

exploit narrow breaches or culverts.  In larger streams, 

beavers use the levee as a shield and build large dams 

behind it rather than plug the breach.  Although a critical part 

of the landscape, utilization of extensive human built 

structures may result in loss of natural stream habitat.  

Losses can be substantial as illustrated by over 1.2 km of 

Pen Branch (left) flooded from a series of four obstructions. 

This is only one of several impounded reaches in Pen 

Branch.  

Numbers of  obstructions located in 

the study reaches.

Obstruction type N*

abandoned road crossings 33

active road crossings 55

active railroad 8

abandoned dams or levees 27

active dams 3

Obstructions vary in size from large mill dams to low abandoned 

road crossings. 

*Numbers do not include Upper Three Runs;  

data processing is in progress.

Impoundments behind dams constructed for running mills or water storage have also long 

been a prevalent part of the local landscape.  Many structures had ceased operation long prior 

to the 1938 aerial photos.  Others were breached after SRS construction.  

Abandoned and active crossings also potentially impact 

streams depending on their structure and location along the 

stream gradient.  During operation these structures altered the 

geomorphology of many streams. The remaining abandoned 

structures may continue to fragment the stream, alter 

hydrology, and provide nick points for beaver impoundment.  

The condition of narrow or wide breach, culvert, bridge, 

standpipe, spillway, or ford is noted for each obstruction.

Phase 1:  Continue data processing, analysis, summary, and GIS layer production.                   

Phase 2:  Assess impacts of selected disturbances and define physical and biological endpoints 

for restoring stream structure and processes.  Disturbances may include:

ÅLong-term effects of 19th and 20th century dams on stream systems

ÅLong-term effects of early 20th century erosion on stream channels and communities

ÅCanebrake restoration; effects on geomorphology, carbon cycling, and communities

ÅDissection of contaminant and structural effects on severely disturbed systems

Phase 3:  Prescribe, implement, and monitor enhancement and restoration efforts.  
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CHANNELIZATION AND DITCHING
Channelization and ditching has altered channel form, flow patterns and hydrology of SRS streams.  

This was particularly prevalent during the early SRS infrastructure development.  Pre-SRS ditching 

also commonly drained floodplain wetlands.   

(1956)
Channelized reaches of Meyers 

Branch are outlined in blue.

(2007)

The ephemeral headwaters of 

Meyers Branch (right), generally 

considered an undisturbed stream, 

was channelized between 1951 

and 1956 to carry stormwater

runoff from two industrial areas. 

An Upper Three Runs tributary 

(left) was channelized prior to 

1951, possibly during highway 

construction.

Primary objective:  Establish a baseline of impacts to SRS headwater streams and support 

SRS natural resource stewardship through a three phase program.

Phase I goals:
1. Identify drainage basins where contiguous high-quality watersheds could be established.

2. Within the basins, locate stream reaches with disturbances improvable by restoration or 

enhancement.

3. Place observed disturbances into a temporal context to establish whether disturbances were 

pre-SRS, SRS but pre-regulatory (occurred prior to protective environmental regulations), or 

post-regulatory SRS origins.  


