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3.1 Aquatic Vegetation 

Water willow complexes were identified during the 2006 habitat evaluation and 

encompassed 1.5% of all habitats sampled (Normandeau 2006).  They were generally 

found in the shallow run areas and around islands within the study reach.  Few water 

willow complexes were observed along either shoreline of the River.  Water willow was 

most prevalent in the region located about 1 mile downstream of the Brunner Island 

discharge, where the most diverse habitat was observed.  Other species of emerged 

aquatic vegetation observed in low density included lizard’s tail Saururus cernuus, water 

smartweed Polygonum amphibium, and three-square or chair makers rush Schoenoplectus 

pungens.  

Several species of submerged aquatic vegetation were present during the 2006 

macrohabitat assessment, although the abundance of all species observed was low.  

Species included: waterweed, Elodea spp; Eurasian water-milfoil, Myriophyllum 

spicatum; longleaf pondweed, Potamogeton nodosus; water celery, Vallisneria 

Americana; and water star-grass, Zosterella dubia.  

Four species of wetland vegetation abundant along the shoreline of the study 

reach were identified during the study.  They were: smooth or halberd leaved rose 

mallow, Hibiscus laevis; purple loosestrife, Lythrum salicaria; black willow, Salix nigra; 

and freshwater cordgrass, Spartina pectinata. 

 

3.2 Substrate 

Substrate in the riverine portion (i.e., York Haven Dam to the upper end of 

Accomac Pool) was predominately a mix of boulder and cobble with areas of bedrock 

outcrops.  Gravel and finer sediments were observed in backwater areas as well as the lee 

side of the islands.  The pool area contained a mix of boulder, sand, silt and woody debris 

along the shorelines.  The portion of the study reach classified as a ruffle was not 

surveyed by boat but visual observations indicate this portion of the river is made up of 

scoured bedrock ledges. 
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3.3 Fisheries 

This portion of the Susquehanna River maintains a diverse warmwater fishery that 

was sampled recently between 2002 and 2005 (Normandeau Associates 2002, 2004, 

2005a and 2005b).  Fish were collected at wadeable depth with a portable electrofishing 

system mounted in an inflatable raft.  A list of species found in the vicinity of the 

Brunner Island Station, LLC is provided in Table 3-1.   
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Table 3-1. Fish species present in the Susquehanna River in the vicinity of Brunner Island 
(Source: Normandeau 2002, 2004, 2005a, 2005b).  

 
Common Name Latin Name 

Banded darter Etheostoma zonale 
Banded killifish Fundulus diaphanus 
Blacknose dace Rhinichthys atratulus 
Black Crappie Pomoxis nigromaculatus  
Bluegill Lepomis macrochirus 
Bluntnose minnow Pimephales notatus 
Brown bullhead Ameiurus nebulosus 
Central stoneroller Campostoma anomalum 
Channel catfish Ictalurus punctatus 
Comely shiner Notropis amoenus 
Common carp Cyprinus carpio 
Common shiner Luxilus cornutus 
Cutlips minnow Exoglossum maxillingua 
Eastern mosquitofish Gambusia holbrooki 
Fallfish Semotilus corporalis 
Flathead catfish Pylodictis olivaris 
Gizzard shad Dorosoma cepedianum 
Golden shiner Notemigonus crysoleucas 
Green sunfish Lepomis cyanellus 
Greenside darter Etheostoma blennioides 
Largemouth bass Micropterus salmoides 
Margined madtom Noturus insignus 
Mimic shiner Notropis volucellus 
Northern hogsucker Hypentelium nigricans 
Pumpkinseed Lepomis gibbosus 
Quillback Carpiodes cyprinus 
Redbreast sunfish Lepomis auritus 
River chub Nocomis micropogon 
Rock bass Ambloplites rupestris 
Shield darter Percina peltata 
Shorthead redhorse Moxostoma macrolepidotum 
Smallmouth bass Micropterus dolomieu 
Spotfin shiner Cyprinella spiloptera 
Spottail shiner Notropis hudsonius 
Swallowtail shiner Notropis procne 
Tessellated darter Etheostoma olmstedi 
Walleye Stizostedion vitreum 
White crappie Pomoxis annularis 
White sucker Catostomus commersoni 
Yellow bullhead Ameiurus natalis 
Yellow perch Perca flavescens 
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3.4 Macroinvertebrates 

The section of the Susquehanna River between the York Haven Dam and U.S. 

Route 30 bridge was sampled for benthic macroinvertebrates in 1982, 1986, 2002, 2004, 

and 2005 (Normandeau 2006).  Locations of 2005 survey locations are provided in 

Figure 3-2 and a summary of the 2005 analysis is provided in Table 3-2.  

 

Figure 3-2. Sampling locations for the 2005 survey (Source: Normandeau 2006). 
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Table 3-2 Summary of 2005 macroinvertebrate survey by Normandeau Associates. 
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Amphipoda 
Gammaridae 
Gammarus 
fasciatus 

R
ef

er
en

ce
 

Sta. 8 21 23.4% 34.1% 2.35 0.77 4.60 "Good" 

Lepidostoma 
Elmidae 
Stenelmis sp. 

Sta. 3 
(Outfall) 22 12.0% 31.2% 2.95 0.95 5.75 "Fair" 

Amphipoda 
Gammaridae 
Gammarus 
fasciatus 

Sta 5A 
(Ash 

Basin) 19 72.1% 1.8% 1.32 0.45 4.90 "Good" 

Veneroida 
Corbiculidae 
Corbicula 
fluminea 

Sta. 7A 36 16.8% 24.9% 3.07 0.86 6.02 "Fair" 

Lepidostoma 
Elmidae 
Stenelmis sp. 

Sta. 9 
(Recovery

) 27 27.3% 3.5% 2.28 0.69 6.76 
"Fairly 
Poor" 

Diptera 
Chironomidae 
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trifascia gr.  
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(Recovery

) 20 64.1% 3.0% 1.48 0.49 8.54 
"Very 
Poor" 
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Chironomidae 
Chironomus sp. 
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4.0 METHODS 

 

The hydraulic model for the Brunner Island Station withdrawal was built in HEC-RAS 

v3.1.3.  The modeled reach extends from the tailrace of the dam at York Haven to Safe Harbor 

Dam.  The purpose of the model was to examine the effects of withdrawing a constant 17 cfs 

flow from the Susquehanna River to the Brunner Island Coal plant during a low flow condition.  

Two runs were performed:  a “No Withdrawal” run, which did not draw any flow from the river 

to the coal plant, and a “17 CFS Withdrawal Run” which drew 17 cfs into the plant. 

The Low 7-Day 10-Year stream flow (7Q10) was used for the low flow condition, and 

was calculated to be 2,700 cfs.  For the “No Withdrawal” run, 2700 cfs was modeled through the 

entire reach as a steady state flow.  For the “17 CFS Withdrawal Run,” a constant 2,700 cfs was 

modeled from the York Haven dam until Brunner Island.  From Brunner Island to Safe Harbor, a 

constant 2,683 cfs was modeled, accounting for the coal plant withdrawal. 

The geometry of the model was developed using bathymetric data from the Normandeau 

reports and the Flood Insurance Study for Lancaster County, Pennsylvania, along the 

Susquehanna River.  Manning’s “n” roughness coefficients were set to be 0.08 in the overbanks 

and 0.04 in the channel as noted in the flood insurance study.  At Safe Harbor Dam, the water 

surface elevation was assumed to be five feet below the crest of the dam as a boundary condition 

for low flows.  The crest of the dam is at 226.5 feet.  Sensitivity analyses were performed to 

determine if a higher water level (up to normal pond) would affect the channel upstream.  

However, changing this boundary condition between 221.5 and 226.5 feet had no effect on the 

upstream channel. 
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5.0 RESULTS AND CONCLUSIONS 

 
5.1 HEC-RAS Model 

Modeling results showed that the average change in water surface elevation 

between the "No Withdrawal" run and the "17 CFS Withdrawal Run" was 0.01 ft.  

Table 5-1 shows a comparison of flow top channel widths and water surface elevation for 

each flow scenario at three different cross sections throughout the reach.  Cross Section 1 

is located just downstream of the southern tip of Brunner Island.  Cross Section 2 is 

located approximately 10,300 feet downstream of the southern tip of Brunner Island.  

Cross Section 3 is located approximately 24,400 feet downstream of the southern tip of 

Brunner Island.  

 

Table 5-1. HEC-RAS model output for three transects. 
 

Transect 
Number 

No Withdrawal 
Flow Top 
Width (ft) 

17 CFS 
Withdrawal Flow 

Top Width (ft) 

No Withdrawal 
Water Surface 
Elevation (ft) 

17 CFS Withdrawal 
Water Surface 
Elevation (ft) 

1 1325.26 1322.31 249.19 249.18 

2 1939.90 1939.61 244.61 244.60 

3 1194.99 1190.45 237.20 237.19 

 
 

5.2 Effect on Habitat 

Average surface water elevations were reduced throughout the study reach by an 

average of just 0.01 ft.  Several transects were identified to show that the effects were 

similar at specific transects representing different habitats throughout the study area.   

Transect 1 contains run habitat as well as emergent vegetation (water willow).  As 

shown in the table, by removing 17 cfs from 7Q10 flows, the water surface elevation 

would drop 0.01 ft at Transect 1.  According to the model, this corresponds to a change in 

channel width of 2.95 ft.  However, given the sloped shoreline of this section of the 

Susquehanna, this calculated change in width is most likely too high due to rounding 
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errors in the HEC-RAS model.  As the change in surface elevation is smaller than an 

inch, it is unlikely that it would have any measurable impacts on the habitat or behavior 

of fish.  The loss of wetted area would theoretically limit macroinvertebrate habitat; 

however, when considering natural fluctuations in the river hydrology, a reduction in a 

0.01 ft would not likely have a detectable or measurable impact on the macroinvertebrate 

community structure. 

Transect 2 crossed a riffled area.  Similar to Transect 1, removing 17 cfs from 7Q-

10 flows would result in a reduction in the water surface elevation of 0.01 ft.  The 

corresponding change in channel width in this transect was calculated to be 0.29 feet.  As 

a somewhat more realistic value for the change in elevation, it represents only 0.02% of 

the total channel width at this transect.  It is unlikely that this loss of wetted area would 

have any measurable or detectable impact on fish or macroinvertebrate communities or 

behavior. 

Transect 3 crossed a pooled area.  Again, the change in water surface elevation 

corresponding to 17 cfs was calculated to by 0.01 ft.  According to calculations, the 

channel width would narrow by approximately 4.54 ft if 17 cfs were removed from the 

7Q-10 flow, although again, this value is likely an artifact of the rounding errors in the 

HEC-RAS model and is likely greater than the actual change.  In a pooled environment, it 

is unlikely that a 0.01 ft change in elevation would have a measurable effect on fish or 

macroinvertebrates. 

 

 

6.0 SUMMARY 

 

The change in water surface elevation corresponding to 17 cfs in the stretch 

between the Brunner Island and the Safe Harbor Impoundment is approximately one-

tenth of the typical standard error in field measurement techniques of 0.1 ft.  It is 

Kleinschmidt's opinion that there will be no measurable effects on either the aquatic 

habitat or the biological resources located in this section of the River as related to the 

17 cfs of consumptive use at the Brunner Island Station. 
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