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2.0 SITE AND ENVIRONMENTAL INTERFACES 

2.1 GENERAL SITE DESCRIPTION 

Prairie Island Nuclear Generating Plant (PINGP) is located on the west bank of the 
Mississippi River in Section 4 and 5, T113N, R15W, in Goodhue County within the city 
limits of Red Wing, Minnesota, at 92° 37.9′ west longitude and 44° 37.3′ north latitude 
(Figure 2.1-1).  The City of Hastings is located approximately 13 miles northwest 
(upstream) of the plant.  Minneapolis is located approximately 39 miles northwest and 
St. Paul is located approximately 32 miles northwest of the plant.  At the plant location, 
the Mississippi River serves as the state boundary between Minnesota and Wisconsin. 
PINGP is located on the western shore of Sturgeon Lake, a backwater area located one 
mile upstream from the U.S. Army Corps of Engineers (USACE) Lock and Dam 3 
(Figure 2.1-2).  The Vermillion River lies just west of PINGP and flows into the 
Mississippi River approximately two miles downstream of Lock and Dam 3. 
Several federally-owned recreation areas and wildlife refuges are located within 50 
miles of PINGP (Figure 2.1-1).  The Winona District of the Upper Mississippi River 
Wildlife and Fish Refuge begins at the mouth of the Chippewa River and ends 
approximately 50 river miles downstream (FWS 2006a).  The Mississippi National River 
and Recreation Area stretches 72 miles from the southern border of Dakota County up 
the Mississippi River, through Minneapolis-St. Paul, ending at the western border of 
Anoka County (NPS 2006a). The Minnesota Valley National Wildlife Refuge stretches 
34 miles along the Minnesota River (FWS 2006b).  The St. Croix National Scenic 
Riverway includes 154 miles of the St. Croix River from Gordon, Wisconsin to its 
confluence with the Mississippi River (NPS 2006b). 
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2.1.1 REGIONAL FEATURES AND GENERAL FEATURES IN THE 6-MILE VICINITY 

Goodhue County, in which the site is located, and the adjacent counties of Dakota and 
Pierce (in Wisconsin) are predominantly rural.  Principal crops include soybeans, corn, 
oats, hay, and some cannery crops.  The nearest dairy farm is located more than two 
miles southwest of the site.  Beyond the site boundary and within a one-mile radius of 
the plant, there are approximately 20 to 30 residences or summer cottages.  The closest 
occupied offsite residence is approximately 3,000 feet north-northwest of the plant 
(NMC 2007). 

2.1.2 PINGP SITE FEATURES 

The PINGP site comprises approximately 578 acres of land, owned in fee by Northern 
States Power (NMC 2007).  Prior to construction of PINGP, the land was agricultural 
(AEC 1973).   Figure 2.1-3 shows the property boundary and exclusion zone.  On 
Prairie Island, access to the exclusion zone is restricted by a perimeter fence with “No 
Trespassing” signs.  East of the plant the exclusion zone boundary extends to the main 
channel of the Mississippi River. Islands within this boundary as well as a small strip of 
land northeast of the plant are owned by USACE (NMC 2007).  An agreement has been 
made with USACE such that no residences will be built on that strip of land or islands 
within the exclusion zone for the life of the plant (Welk 1972, Cox 1972). 

Directly north of NSP property lies the Prairie Island Indian Reservation.  The Prairie 
Island Indian Community is a Federally Recognized Indian Tribe organized under the 
Indian Reorganization Act (25 USC 476).  The Prairie Island Indian Community owns 
and operates the Treasure Island Resort and Casino, which includes a 250-room hotel 
and convention center that is currently being expanded to include an additional 230 
rooms (Treasure Island Resort and Casino undated).  The expansion includes a 24-lane 
bowling center and a multi-use event center with a maximum seating capacity of 2,800.  
Treasure Island Resort and Casino offers gaming, dining, live entertainment, a 95-
space RV park, a 137-slip marina to accommodate visitors arriving by the Mississippi 
River, and sightseeing and dinner cruises on their river boat (Minnesota Indian Affairs 
Council 2006).   

The plant’s Emergency Plan and the State of Minnesota Local Government Emergency 
Response Plans for Nuclear Power Plants include notification plans for the Treasure 
Island Resort and Casino, and the Tribal Community, in the event of a nuclear plant 
radiological emergency (NMC 2007).  

Section 3.1 describes key features of the plant, including reactor and containment 
systems, cooling water systems, and transmission facilities. 
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2.2 HYDROLOGY 

2.2.1 UPPER MISSISSIPPI RIVER BASIN 

The Mississippi River, with its headwaters located in the north woods of Minnesota, is 
the longest and largest river in North America.  The River flows 3,705 kilometers (2,302 
miles) from its source, Lake Itasca, to the Gulf of Mexico and drains all or parts of 31 
states.  The River and the forests and wetlands along its banks support various diverse 
ecosystems.  For reference purposes, the United States Geological Survey (USGS) has 
broken the Mississippi River into six sub-basins known as the Upper Mississippi River, 
Lower Mississippi River, Arkansas Red-White River, Ohio River, Missouri River, and 
Tennessee River Subbasins (EPA 2006a). 

The Upper Mississippi River Basin drains approximately 189,000 square miles including 
large portions of Minnesota, Wisconsin, Iowa, Illinois, and Missouri.  Small portions of 
Indiana, Michigan, and South Dakota are also within the basin.  The basin is drained by 
30,700 miles of streams.  The average annual discharge of the Upper Mississippi River 
increases from 9,180 cubic feet per second (cfs) near St. Paul, Minnesota to 204,800 
cfs at Thebes, Illinois.  There are 12 major tributaries to the Upper Mississippi River 
Basin, including the Missouri, Illinois, Wisconsin, and Iowa Rivers.  There are more than 
3,000 reservoirs within the basin.  More than 30 million people live within the basin, with 
nearly 30 percent of the population living in urban areas such as Minneapolis-St. Paul, 
Minnesota; St. Louis, Missouri; Chicago, Illinois; the Quad Cities, Illinois and Iowa; Des 
Moines, Iowa; La Crosse, Wisconsin; and Peoria, Illinois (EPA 2006a).  

PINGP is located in the Rush-Vermillion Watershed, which includes portions of Dakota, 
Goodhue, Scott, Wabasha, and Washington counties in Minnesota and Buffalo, Pepin, 
Pierce, and St. Croix counties in Wisconsin (EPA 2008).  The character of the 
Mississippi River in the vicinity of the PINGP site is shaped by the USACE lock and dam 
system (BALMM 2001).  The Mississippi River is dammed at a point about one mile 
downstream from the PINGP site by Lock and Dam 3 (NMC 2007).  Lock and Dam 3 is 
located at river mile 796.9 (USACE 2004a).The Vermillion River and the Cannon River 
enter the main stream of the Mississippi River below Lock and Dam 3 (NMC 2007).  
Lock and Dam 2 and Lock and Dam 4 are located upstream and downstream of Lock 
and Dam 3 at river miles 815.2 and 752.8, respectively (USACE 2004a).  The locks and 
dams create slack-water pools for navigation during periods of low and moderate water 
levels.  For each pool there is a primary control point where a predetermined or normal 
water elevation is maintained for navigation (USACE 2004a).  Normal pool level 
upstream from Lock and Dam 3 is 674.5 feet (NMC 2007).  There are no withdrawals of 
river water for city water supply for at least 300 miles downstream from the site (NMC 
2007). Minor withdrawals of river water for irrigation purposes occur, the nearest being 
the City of Red Wing which withdraws water for landscaping (MN DNR 2005a). 

2.2.1.1 United States Geological Survey Gaging Stations 
The closest U.S. Geological Survey (USGS) gaging stations located upstream and 
downstream of the PINGP site are listed in Table 2.2-1.  The USGS operates gaging 
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stations at Prescott (13 miles upstream of the PINGP site) and Winona (73 miles 
downstream of the site).  These stations provide a continuous record of stream flow 
since 1928 (USGS 2006). 

2.2.1.2 Mississippi River Flow Statistics at USGS Stations 
Based on data from Water Years 1928 to 2005, the annual mean flow values of the 
Mississippi River at the nearest USGS upstream and downstream gaging stations 
(Prescott and Winona stations) are shown in Table 2.2-2.   

2.2.1.3 Lock and Dam 3 Discharge Statistics 
Flow in the PINGP section of the Mississippi is controlled by the USACE Lock and Dam 
3, which creates a pool level extending upstream to Lock and Dam 2.  During the initial 
rise in pool level, Sturgeon Lake was created by the backwater flooding of low lying 
areas in the flood plain adjacent to the Mississippi River.  The lock and dam was 
created by the USACE as part of a navigation project (AEC 1973, pp. II-32 to II- 42).  
The river discharge through Lock and Dam 3 is indicated in Table 2.2-3.  Discharge 
from Lock and Dam 3 is typically highest in spring and early summer.   

2.2.1.4 Consumptive Surface Water Use 
Over seven billion gallons of water are withdrawn from surface water sources each day 
in the 60 counties that border the navigable Upper Mississippi River (EPA 2006a).  Over 
80 percent of this water is used as cooling water for energy production and thus 
returned to rivers and streams.  There are 29 power plants that use water from the 
1,300-mile long Upper Mississippi River.  The Upper Mississippi River provides water to 
23 public water suppliers serving a combined population of approximately 2.8 million 
people.  Approximately 278 facilities discharge wastewater to the Upper Mississippi 
River, including industrial facilities and municipal sewage treatment plants (EPA 2006a). 

2.2.2 ALLUVIAL AQUIFERS 

PINGP is located on Prairie Island, an island terrace associated with the Mississippi 
River flood plain.  The Mississippi River flood plain in this area is confined within a 
valley approximately three miles wide.  Rocky bluffs and heavily forested slopes rise 
abruptly from both sides of the valley some 300 feet.  The bluffs are deeply trenched by 
numerous streams emptying into the Mississippi River.  The site is located on the 
western limb of the Red Wing anticline.  The aquifers in the vicinity of the site include 
the alluvial aquifer (water table) and the underlying bedrock (confined) aquifers.  
Generally, wells in the alluvial material in the vicinity of the site are less than 100 feet in 
depth (NMC 2007, Appendix E).   

The Prairie Island alluvial aquifer receives recharge from and discharges to surface 
waters.  The aquifer is also recharged through direct precipitation, flood waters, 
snowmelt, and from underlying aquifers.  A USGS study performed in 1997 stated that 
the amount of water discharged to wells in the Prairie Island study area from the alluvial 
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aquifer was less than one-third of the water that was discharged from the alluvial aquifer 
to surface waters or to the atmosphere (Cowdery 1999, p. 9). 

2.2.3 DEEP AQUIFERS 

Important aquifers in the vicinity of the PINGP site include the Jordan Sandstone and 
the Dresbach formation of which the primary water producing unit is the Mount Simon 
formation.  Separating the Jordon Sandstone aquifer from the Dresbach formation are 
the St. Lawrence and Franconia formations (NMC 2007, Appendix E).   

The Jordan Sandstone, which is an important aquifer in areas away from the river, 
outcrops on the bluffs adjacent to the Mississippi River.  Underlying the Jordan 
Sandstone are the St. Lawrence and Franconia formations, which are not considered 
important water-producing formations (NSP 1972).  The Franconia sandstone formation 
is the uppermost bedrock underlying the alluvial overburden (alluvial aquifer) at the site.  
The Franconia formation’s thickness at the site is believed to be much less than 180 
feet which is the formation’s total measured thickness.  The Dresbach formation is 
believed to be over 100 feet in thickness, and consists of sandstone, siltstone, and 
shale.  Test borings at the site revealed the following formations (NMC 2007, Appendix 
E): 

Elevation 
in feet Description 

690-665 Predominantly loose granular soils which exhibit relatively low strength and moderately high 
compressibility characteristics.  These soils consist of loose to fine-grained medium-grained sands.  

665-645 Predominantly medium-dense to dense granular soils exhibiting moderate strength and compressibility 
characteristics.  The soils consist of brown fine to medium sands containing varying amounts of coarse 
sand and gravel.  This zone contains interspersed, discontinuous layers of loose granular soils.  These 
soils are located below the groundwater table and are denser than the overlying sands. 

645-515 Predominantly dense to very dense, fine- to medium-grained granular soils containing interspersed 
discontinuous zones of coarse-grained sands, gravels and cobbles.  Generally, the lower 10 to 30 feet 
of this zone contains many cobbles and boulders.  These soils exhibit moderately high strength and 
relatively low compressibility characteristics.  These soils are saturated and are somewhat denser than 
the overlying sands. 

515 to the depths 
penetrated by the 

borings 

Paleozoic sandstone of the Franconia formation.  The sandstone encountered in the borings consist 
predominantly of a gray fine- and medium-grained quartz sandstone containing loose and cemented 
zones. 

 

2.2.4 GROUNDWATER LEVEL 

The groundwater table in the vicinity of PINGP is generally within 5 to 20 feet of ground 
surface and slopes to the southwest (NMC 2007).  Under normal flow conditions the 
head of the Mississippi River is higher than the Vermillion River maintaining a flow from 
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the Mississippi River/Pool 3 toward the Vermillion River, which enters the Mississippi 
River below Lock and Dam 3.  However, during high rainfall events, the groundwater 
flow across the site to the southwest can flatten and result in a mounding situation 
where the alluvial aquifer flows radially from Prairie Island (Cowdery 1999).  

2.2.5 CONSUMPTIVE GROUNDWATER USE 

The wells at PINGP are installed within the overburden materials (alluvial aquifer) 
consisting of sand and gravel alluvial soils which range from 158 to 185 feet thick.  
Groundwater levels in the alluvial aquifer are directly influenced by the Mississippi River 
and vary with river fluctuations.  The depth to groundwater varies from 5 to 20 feet 
across the island (NMC 2007, Appendix E). 

The Prairie Island Indian Reservation public water supply withdraws water from the Eau 
Claire/Mount Simon aquifer (part of the Dresbach formation) and has replaced most of 
the once-used individual wells on the reservation (Cowdery 1999, p. 8).  One of the 
closest wells to PINGP is a deep well (595 feet deep) located in the bedrock aquifers at 
Lock and Dam 3.  The nearest groundwater consumption of important magnitude is in 
the Town of Red Wing six miles downstream (NMC 2007, Section 2.4.4).  The Dresbach 
formation, which underlies the Franconia formation, produces water primarily from its 
basal member, the Mount Simon formation, carries large amounts of water, and is the 
source for several of the wells in the Red Wing area.  The community derives its water 
from four deep wells (400 to 730 feet deep) which penetrate sandstone aquifers of the 
Mount Simon and into the underlying Hinkley formation and yield approximately 1,400 
gallons per minute (gpm) (NMC 2007, Appendix E).  Neither of these aquifer units is 
directly fed by the Mississippi River (NSP 1972).   

Several industries in the Red Wing area also use groundwater and derive their supplies 
principally from the bedrock aquifers. Total well production from the bedrock at Red 
Wing probably exceeds 3,000 gpm, and fairly large quantities may also be extracted 
from the alluvium for certain industrial uses.  Communities further downstream from the 
plant site that obtain their water from wells in bedrock are Lake City, 25 river miles 
downstream, and Wabasha, 37 miles downstream (NMC 2007, Section 2.4.4).   

PINGP withdraws groundwater for potable and industrial use from six wells installed 
within the alluvial aquifer (Figure 3.1-1).  Five of these wells have permits from the 
Minnesota Department of Natural Resources (MN DNR) (NSP 2006).  A permit is not 
required for the sixth well because its flows are below the 10,000 gallons per day (GPD) 
or 1,000,000 gallons per year thresholds set by MN DNR.  The 5 permitted wells (Table 
2.2-4) produced an average of 91 gpm, over the 2000 - 2005 period.  The production 
rate for the unpermitted well was 1 gpm based on PINGP’s site data for 2005 (Bergland 
2006).  Therefore, the total average groundwater pumping rate for the six site wells for 
the period from 2000 through 2005 was 92 gpm.  However, during this period, the 
highest average pumping rate for the six wells was 118 gpm which occurred during 
2005.  The lowest average pumping rate for the six wells was 77 gpm, which occurred 
in 2000 and 2002.  
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2.3 BIOLOGICAL RESOURCES 

2.3.1 AQUATIC AND RIPARIAN ECOLOGICAL COMMUNITIES  

Until the early 1970s, when the Clean Water Act and its implementing regulations 
produced significant improvement in water quality across the U.S., the Mississippi River 
below the Twin Cities was a degraded ecosystem.  The Twin Cities area was the source 
of many pollutants, ranging from inadequately treated sewage to animal wastes (from 
area stockyards and slaughterhouses) to industrial pollutants to urban stormwater 
runoff.  The Minnesota River, which joins the Mississippi River at Fort Snelling, also 
contributed to the Mississippi River’s water quality problems.   The Minnesota River 
flows through an agricultural region, and has carried sediment and animal wastes 
downstream into the Mississippi since the native prairie was converted into cropland.  In 
more recent times, nutrients (nitrogen and phosphorus from fertilizers) from the 
Minnesota River have created severe water quality problems downstream in the 
Mississippi River (MRBDC 2001).  

2.3.1.1 Aquatic Communities 
2.3.1.1.1 Preoperational Monitoring (1969-1971) 
During the pre-operational monitoring period (1969-1971), the aquatic communities of 
the Mississippi River (Pool 3) and Sturgeon Lake reflected the river’s degraded 
condition.  Although reasonably diverse, aquatic communities from top (fish) to bottom 
(phytoplankton) of the food chain were dominated by pollution-tolerant groups 
associated with polluted and eutrophic (nutrient-enriched) waters.  These included well-
known bioindicators of pollution such as blue-green algae (now generally referred to as 
blue-green “cyanobacteria”), tubificid worms, and common carp.   

Mississippi River phytoplankton in the Prairie Island area were monitored in 1970 and 
1971 by Northern States Power (NSP) to determine pre-operational species 
composition, densities, and distribution (AEC 1973).  Phytoplankton densities were high 
immediately above Lock and Dam 3 and in Sturgeon Lake.  Diatom production peaked 
in spring and fall, with genera associated with eutrophic waters dominating collections.  
In early summer, green algae were prevalent, and eutrophic species dominated.  In late 
summer, Cyanophytes (blue-green algae) were prevalent, and intense blue-green algae 
blooms were sometimes observed.  Pollution-tolerant Cyanophytes such as Anabena 
were common in late summer.   

Zooplankton collections in 1970-1971 were dominated by rotifers and microcrustaceans 
(cladocerans and copepods).  Rotifers were common from July through November, with 
members of the genera Keratella (July-November), Branchionus (July-October), and 
Trichocerca (July, August, October) predominant (AEC 1973).  The cladocerans 
Daphnia and Bosmina and the copepod Cyclops were the most important 
microcrustaceans in summer.  Daphnia became more prevalent in the fall, and was the 
most abundant genus in October.  Zooplankton were not monitored from December 
through June.   
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The benthic macroinvertebrates of the Prairie Island area in 1970 and 1971 were mostly 
pollution-tolerant forms, indicative of degraded water quality (AEC 1973).  Midges and 
oligochaetes dominated benthos collections.  Tubificid worms, often associated with 
organic pollution, were common across the study area.  Several caddisfly and mayfly 
species, generally regarded as pollution-intolerant, were found just above Lock and 
Dam 3, reflecting the fact that “most of the Twin Cities’ effluvia are decomposed and 
diluted by the time they reach the general region of the Plant” (AEC 1973, page II-67).  
The combination of organic pollution and high silt levels had reduced shellfish to a “few 
small beds” in the area.  The FES (AEC 1973) did not identify these shellfish, referring 
to them only as “clams.” 

In 1970 and 1971, the lower Pool 3 fish community was composed primarily of “rough 
fish” [e.g., common carp (Cyprinus carpio), freshwater drum (Aplodinotus grunniens), 
redhorse (Moxostoma spp.), and gizzard shad (Dorosoma cepedianum)] (AEC 1973).  
Two-thirds of fish collected in 1970 and 1971 were rough fish.  Black crappie (Pomoxis 
nigromaculatus), white crappie (Pomoxis annularis), white bass (Morone americana), 
and sunfish were the most important game fish.  Walleye (Stizostedion vitreum) and 
sauger (Stizostedion canadense) were uncommon in lower Pool 3 in 1970 and 1971, 
but the “swift-water habitat” immediately below Lock and Dam 3 held larger 
concentrations of walleye, sauger, and white bass.  The area below Lock and Dam 3 
was also identified as a major spawning and rearing area for sauger and walleye (AEC 
1973).   

2.3.1.1.2 Operational Monitoring (1970s) 
The Prairie Island Nuclear Generating Plant 316(a) Demonstration (HDR 1978) contains 
useful information on the water quality and fish populations of the Mississippi River 
immediately up-river of Lock and Dam 3 in the early years of PINGP operation.  The 
316(a) demonstration describes Pool 3 as “more of a lacustrine than a riverine habitat, 
characterized by low turbidity throughout most of the year” (HDR 1978, page III-27).  It 
notes that this section of the Mississippi River is slightly eutrophic, with higher-than-
background levels of metals and relatively high levels of toxicants including phenols and 
cyanide.  The 316(a) demonstration observes that water quality in Pool 3 is greatly 
influenced by upstream inputs.  Large quantities of treated sewage enter the river from 
the Metropolitan Wastewater Treatment Plant (MWTP) near St. Paul, and the Minnesota 
River contributes sediments and agricultural-related constituents (fertilizer, pesticides, 
herbicides).  Flow from the St. Croix River, which is relatively pristine, tends to dilute the 
inputs from the St. Paul area and the Minnesota River.  The authors of the 316(a) study 
conclude that the reach of the river adjacent to PINGP is a “recovery zone” where the 
biota benefit, to some degree, from upstream nutrient inputs and dissolved oxygen 
levels are high enough to support a variety of aquatic organisms.  

The 316(a) demonstration summarizes fish sampling over the 1973-1976 period.  Areas 
sampled were North Lake, Sturgeon Lake, and the main river channel.  A total of 45,005 
fish were collected over the 1973-1976 period using a variety of collection methods.  
Collections were dominated by a relatively small number of species.  Four species – 
gizzard shad (20.8 percent of total), white bass (15.6 percent of total), freshwater drum 
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(12.8 percent of total), and common carp (11.1 percent of total) - made up 60 percent of 
all fish collected.  Other species commonly collected were emerald shiner (Notropis 
atherinoides; 5.3 percent), sauger (3.9 percent), shorthead redhorse (Moxostoma 
macrolepidotum; 3.8 percent), bluegill (Lepomis macrochirus; 3.6 percent), black 
crappie (2.8 percent), channel catfish (Ictalurus punctatus; 2.2 percent), and white 
crappie (2.1 percent).   

2.3.1.1.3 Operational Monitoring (1980s to present) 
Xcel Energy continued to monitor fish populations in the vicinity of PINGP after the 
plant’s 316(a) and 316(b) studies were completed to gauge the effectiveness of the 
intake and discharge modifications (see Sections 3.1.3 and 4.3) in reducing 
entrainment, impingement, and cold shock impacts.  In recent years, the objective of 
fisheries monitoring has shifted from identifying impacts of PINGP operation to more 
generally assessing the status of the fishery in the vicinity of PINGP (Xcel Energy 
2007).  Fish were originally monitored using a variety of gear types:  electrofishing, 
seining, gill-netting, trap-netting, and trawling.  After 1988, electrofishing was the only 
sampling method employed for monitoring fish populations. Monitoring occurs monthly 
from May through October of each year in accordance with the NPDES permit.  Four 
established sampling areas are located within a section of the Mississippi River that 
extends from 3.6 miles upstream of PINGP to 10.8 miles below the plant.  

The total number of species caught each year over the 1988-2006 period has remained 
relatively constant, ranging from 34 – 41 species.  Relative abundance of eight 
representative (common) species is monitored.  These species are carp, white bass, 
freshwater drum, sauger, black crappie, shorthead redhorse, walleye, and gizzard shad.  
These eight species make up 69 to 82 percent of all fish caught each year.  Relative 
abundance of most species has been consistent over the 17-year period.  For example, 
white bass relative abundance ranged from 10 to 20 percent over the 1988-2004 period; 
freshwater drum ranged from 8 to 19 percent, shorthead redhorse ranged from 8 to 17 
percent.  Carp and gizzard shad abundance were more variable, presumably because 
reproductive success in these species depends on adequate water levels in backwater 
areas.  The species with more consistent measures of abundance between years tend 
to be species that spawn in deeper water (main channel) habitats or tributary streams.   

2.3.1.1.4 Water Quality and Fish Consumption Advisories 
The Minnesota Pollution Control Agency (MPCA) is required, under Section 303(d) of 
the Clean Water Act, to identify waterbodies for which effluent limitations are not 
stringent enough to satisfy water quality standards (MPCA 2006).  Every two years, in 
even-numbered years, MPCA publishes its List of Impaired Waters, identifying streams, 
lakes, and impoundments that are impaired for one or more pollutants and therefore do 
not meet one or more water quality standards.  The segment of the Mississippi River to 
which PINGP discharges (St. Croix River to Chippewa River) appears on the 2006 list 
as impaired in four categories:  Aquatic Consumption – Mercury (Fish Consumption 
Advisory), Aquatic Consumption – Mercury (in Water Column), Aquatic Consumption – 
PCB (Fish Consumption Advisory), and Aquatic Life – Turbidity (MPCA 2006).  Based 
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on contaminant concentrations in fish collected by the Minnesota Department of Natural 
Resources, the Minnesota Department of Health (MDH) in 2006 published Site-Specific 
Fish Consumption Guidelines for the General Public and for Children (under age 15) 
and Women Who Are or May Become Pregnant.  For Pool 3 of the Mississippi River, 
MDH recommends limiting consumption of common game fish (e.g., bluegill, white and 
black crappie, largemouth bass, smallmouth bass, walleye, sauger) and most rough fish 
(e.g., carp, freshwater drum, smallmouth buffalo) (MDH 2006).  MDH lists 13 fish 
species with mercury levels, 9 fish species with PCB levels, and 5 fish species with 
perfluoro-octane sulfonate levels high enough to warrant limiting consumption.   

2.3.1.1.5 Conclusions 
Mississippi River aquatic communities upstream of Lock and Dam 3 have been 
monitored since 1970 to determine if PINGP operation was having an effect on 
distribution, abundance, and overall health of aquatic biota.  Since the mid-1970s, fish 
have been the focus of monitoring and study.  Although big river ecosystems show a 
high degree of natural variability and aquatic populations in these rivers can experience 
dramatic changes between years, fish populations in the area of PINGP show a high 
degree of stability.  Fish populations in the vicinity of PINGP today look similar to fish 
populations in the 1970s.  A relatively small number of native species (carp, planted in 
the Mississippi River in the 19th century are the exception) has dominated collections 
for 35 years.  All indications are that these populations are healthy, composed of fish in 
good condition, and are reproducing successfully year after year.  The MPCA findings 
and MDH fish consumption guidelines suggest that although Upper Mississippi River 
fish populations appear to be stable, fish are carrying substantial body burdens of 
pollutants.   

2.3.1.2 Riparian Communities 
Riparian habitats are areas adjacent to rivers and streams that contain elements of both 
terrestrial and aquatic habitats.  The riparian zone begins at the high water line and 
extends to those portions of the terrestrial landscape that directly influence aquatic 
communities (by stabilizing the streambank, by providing shade or organic/inorganic 
inputs to the stream, by providing habitat for semi-aquatic animals or terrestrial stages 
of animals, such as insects, that may live near the stream as adults and in the stream 
as larvae).  Normally the entire floodplain is considered “riparian” because it may be 
partially inundated when river flows are high and completely inundated during floods 
(Knutson and Naef 1997).   

Although they generally represent a small percentage of the total land area in a given 
region, riparian habitats are extremely productive and provide a high degree of plant 
and animal diversity because they support both wetland and upland species.  In the 
western plains and many parts of the Midwest, where forested areas are uncommon, 
riparian zones provide cover and travel corridors for many important game species, 
such as white-tailed deer and wild turkey.  In intensively farmed areas of the Midwest, 
riparian zones are important migration corridors for migratory songbirds.  Riparian 
zones are critical to protecting water quality, as they function as the “last line of 
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defense” in intercepting surface runoff that contains eroded soil, nutrients (from 
fertilizers), and contaminants that could degrade water quality and aquatic habitats.  

Riparian zones along small streams are normally narrow strips of brush or forestland, 
while riparian zones along larger streams and rivers may encompass bottomland 
forests, swamps, marshes, and lakes.  Pool 3 of the Upper Mississippi River, on which 
PINGP is located, is associated with a broad floodplain that ranges from 0.75 mile wide 
(immediately downstream of Lock and Dam 2) to 3 miles wide (in the area of PINGP).  
For the most part, the Wisconsin side of the river (in the area of Pool 3) is characterized 
by steep bluffs, and the riparian zone is limited.  The Minnesota side of the river is 
characterized by a broad floodplain that offers a mosaic of aquatic and terrestrial 
habitats, ranging from lakes to sloughs to marshes to forestland to grassland.  Virtually 
the entire Pool 3 floodplain and associated riparian habitats lie in Minnesota.  The 
discussion that follows therefore focuses on the Minnesota side of the river and Pool 3.   

Pool 3 is approximately 18 miles long, stretching from Lock and Dam 2 to Lock and 
Dam 3, and has an area of approximately 22,500 acres.  The Pool 3 floodplain 
encompasses developed areas, forested areas, agricultural areas, wetland areas, and a 
number of ponds and lakes.  It also includes the floodplain of the Vermillion River, which 
parallels the Mississippi River for almost the entire length of Pool 3.  Developed areas 
include part of the town of Hastings, Minnesota, which occupies a portion of the 
floodplain immediately downstream of Lock and Dam 2, the Prairie Island Indian 
Community, and PINGP, which are approximately 1.5 mile and 1 mile, respectively, 
upstream of Lock and Dam 3.   

Downstream of Hastings to the headwaters of North Lake, a distance of approximately 
10 miles, the floodplain is mostly floodplain forest and shallow marshes, with some 
pockets of agricultural land.  From the headwaters of North Lake south to PINGP, the 
higher ground of the floodplain is dominated by agricultural land and upland forest.  
Lower-lying areas around North Lake include shallow marshes, areas with rooted 
aquatic plants, and wet meadows.   Populus (predominantly cottonwood, Populus 
deltoides) communities are found in many places along the north shores of North Lake 
and Sturgeon Lake.  The long strip of land that serves as the north shores of North Lake 
and Sturgeon Lake is actually the west bank of the Mississippi River.   

The area north (upriver) of PINGP (between PINGP and the Prairie Island Indian 
Community) is primarily upland forest. The area immediately south and west of PINGP 
is lowland forest.  Beyond the strip of lowland forest west of the PINGP lie several lakes, 
Goose Lake being the most notable, and the Vermillion River bottoms.  The area 
immediately downriver of PINGP, west of the discharge canal, is mostly wooded 
(cottonwoods and willows), but there is also a small parcel of agricultural land in this 
area.  The area across the river from PINGP is the only significant part of the Pool 3 
floodplain that lies in Wisconsin.  A complex of deep-water marshes and lakes, Marsh 
Lake being the largest, occupies this portion of Pool 3.  The U.S. Army Corps of 
Engineers published an EIS in late 2006 that dealt, in part, with plans to rehabilitate the 
embankments that separate Marsh Lake from Pool 3 (USACE 2006a).  In the EIS, the 
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Corps proposed strengthening the Marsh Lake embankments to prevent a possible 
failure that could create a scour channel around Lock and Dam 3 and cause a rapid, 
accidental drawdown of Pool 3.   

2.3.2  CRITICAL AND IMPORTANT TERRESTRIAL HABITATS 

2.3.2.1 Regional Setting 
The PINGP site is located on the west bank of the Mississippi River (Figure 2.1-3).  
Prior to purchase of the site, most of the property was used for farming (AEC 1973).  
Prairie Island, upon which PINGP is located, is a low island terrace in the Mississippi 
River floodplain.  The island is separated from other parts of the lowland by the 
Vermillion River on the west and by the Mississippi River on the east.  Land use 
surrounding PINGP is mixture of farmlands, wooded areas, water bodies, and rural 
communities.  The Prairie Island Indian Community is located immediately north of the 
PINGP site.  The Treasure Island Resort and Casino is located within the Prairie Island 
Indian Community approximately one mile from the plant.   

2.3.2.2 PINGP Site 
The topography of the PINGP site is level to slightly rolling, and elevations range from 
about 690 to 700 feet above mean sea level (msl).  The PINGP site encompasses 
approximately 578 acres (NMC 2007).  Approximately 240 acres of the PINGP site were 
disturbed and modified by plant construction activities in the early 1970s.  
Approximately 60 acres of the 240 disturbed acres support the generating facility and 
associated buildings, maintenance facilities, parking lots, and roads (AEC 1973).  After 
plant construction was completed, the remaining 180 acres of disturbed land were 
landscaped (AEC 1973) and today most of this is mowed grass or unmowed prairie-like 
grassland.  The remainder of the site (approximately 338 acres) consists primarily of 
scattered wooded areas (Figure 2.1-3).  Upland areas tend to be dominated by burr oak 
(Quercus macrocarpa), red oak (Q. rubra), and Eastern red cedar (Juniperus 
virginiana).  Common trees in lower areas along the Mississippi River, Sturgeon Lake, 
the Vermillion River, and river sloughs include silver maple (Acer saccharinum), 
cottonwood, green ash (Fraxinus pennsylvanica), American elm (Ulmus americana), 
box elder (Acer negundo), river birch (Betula nigra), and willows (Salix spp.) 
(AEC 1973).   

Wooded areas in the northern portion of the site consist of small isolated tracts 
(Figure 2.1-3).  These areas provide habitat for small mammals such as raccoons 
(Procyon lotor) and gray squirrels (Sciurus carolinensis), and especially for birds such 
as wood warblers, thrushes, woodpeckers, kinglets, and hawks (AEC 1973).  The 
southern portion of the site provides more contiguous wooded habitat, where wooded 
areas extend to the edges of sloughs along the Mississippi and Vermillion Rivers.  
These areas provide habitat for the same wildlife as do the upland areas, plus species 
that are more associated with floodplains and wetlands.  Wildlife that use the sloughs 
and lakes include amphibians such as salamanders and frogs, ducks such as the 
mallard (Anas platyrhynchos), American wigeon (A. americana), common goldeneye 
(Bucephala clangula), bufflehead (B. albeola), ruddy duck (Oxyura jamaicensis), and 
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Northern pintail (Anas acuta), and wading birds such as the great egret (Ardea alba), 
great blue heron (A. herodias), and green heron (Butorides virescens) (AEC 1973).  
Wildlife species found in the forested and the open grassy portions of the PINGP site 
are those typically found in similar habitats of southeastern Minnesota.  

2.3.2.3 Transmission Corridors 
Section 3.1.6 describes the routes of the transmission lines that were built to connect 
PINGP to the transmission system.  The principal land-use types traversed by the 
transmission corridors are agriculture, forest, and residential.  The transmission 
corridors are maintained to keep vegetation heights low enough to prevent interference 
with the transmission lines in accordance with established procedures described in 
Section 3.1.6. 

Near PINGP, the PINGP-to-Red Rock transmission corridor crosses the Vermillion 
River Bottoms Gores Pool Wildlife Management Area (a portion of the Mississippi 
National River and Recreation Area) and the Lost Valley Scientific and Natural Area, 
and may cross the Cottage Grove Ravine Regional Park in Washington County.  The 
PINGP-to-Blue Lake transmission corridor crosses the Minnesota Valley National 
Wildlife Refuge in northwestern Dakota County and the Savage Fen Scientific and 
Natural Area.  There are other wildlife refuges along the Mississippi River in the vicinity 
of PINGP but the transmission corridors do not cross these or any other state or federal 
wildlife refuges, wildlife management areas, or parks.  There are no areas designated 
by the U.S. Fish and Wildlife Service as “critical habitat” at PINGP or in the associated 
transmission corridors. 

2.3.3 THREATENED OR ENDANGERED SPECIES 

Table 2.3-1 indicates protected animal and plant species that are known to occur in 
Minnesota counties within which PINGP and associated transmission lines are located.  
These include species that are federally-listed or state-listed as endangered or 
threatened, species proposed for federal listing, candidates for federal listing, and 
species state-listed as species of special concern.  The transmission lines are located in 
Goodhue, Dakota, Washington, and Scott counties.  Special-status species shown in 
Table 2.3-1 as occurring in these counties were taken from county records maintained 
by the U.S. Fish and Wildlife Service (FWS 2007a) and the Natural Heritage and 
Nongame Research Program of the Minnesota Department of Natural Resources 
(MN DNR 2007a; 2007b).   

Because operation of PINGP could potentially affect aquatic populations in the 
Mississippi River up and downstream of the plant, NMC has also included special-status 
aquatic species known or believed to occur in Pierce County, Wisconsin, which extends 
upstream and downstream of the PINGP site.   These include species designated 
Endangered, Threatened, and Species of Concern by the Wisconsin Department of 
Natural Resources (WDNR 2007).   Since operation of PINGP and its transmission 
system is not likely to affect terrestrial species in Wisconsin, these species were not 
included in Table 2.3-1.   
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Most of the species shown in Table 2.3-1 have been recorded as “known to occur” by 
the MN DNR within one mile of either PINGP (MN DNR 2007a) or the transmission lines 
(MN DNR 2007b). 

Four species (two mussels and two plants) in Table 2.3-1 are federally-listed as 
endangered or threatened and two mussels are candidates for federal listing.  These 
are discussed below.  The peregrine falcon (Falco peregrinus), paddlefish (Polyodon 
spathula), and Higgins eye pearlymussel (Lampsilis higginsii) are the only state- or 
federally-listed species known to occur at or in the vicinity of  PINGP; these are also 
discussed below.   

2.3.3.1 Fauna 
A nest box designed for peregrine falcons, state-listed as threatened, was placed on the 
Unit 1 containment dome at PINGP in 1994.  A pair of peregrine falcons has nested in 
the nest box annually since 1997, and 31 falcons have fledged from the nest since 
1997.  Peregrine falcons at PINGP typically arrive in the vicinity in March, the eggs 
hatch in May, and the young fledge in July.  

The PINGP FES (AEC 1973) stated that the only known endangered species near the 
site was the bald eagle (Haliaeetus leucocephalus).  The bald eagle was removed from 
the federal list of threatened and endangered species effective August 8, 2007 (FWS 
2007b).  At the federal level, the bald eagle is still protected under the Bald and Golden 
Eagle Protection Act and the Migratory Bird Treaty Act (FWS 2007b).  Bald eagles 
occur in a wide variety of habitats, but proximity of their nests to water (as foraging 
habitat) is important, and preferred nesting habitat consists of a high amount of water-
to-land edge where their aquatic prey is concentrated.  Thus, bald eagles are generally 
restricted to coastal areas, lakes, and rivers.  They prey on fish and other aquatic prey 
near the surface but will eat dead fish or other carrion, as well as birds, mammals, and 
occasionally reptiles (Stalmaster 1987).  Bald eagles are year-round residents along the 
Mississippi River in southeastern Minnesota.  No eagle nests are known to exist on 
PINGP property, but there are at least two nests nearby.  One nest is located in the 
Vermillion River bottoms just south of the PINGP site, and one nest is located 
approximately two miles upstream of Lock and Dam 3 on the eastern side of the 
Mississippi River (USACE 2006a)  At least two studies have documented bald eagle 
use of the Mississippi River near PINGP as a wintering area.  Faanes (1975) and Kühl 
(1981) found the PINGP area to be used by up to five eagles concurrently, with highest 
use when other portions of the river were frozen over.  Bald eagles are regularly 
observed in lower Pool 3 and upper Pool 4 during winter when open water is present 
due to thermal discharge from PINGP (USACE 2006a). 

The PINGP FES (AEC 1973) stated that trumpeter swans (Cygnus buccinator), which 
are state-listed as threatened, might migrate through the PINGP area.  The MN DNR 
(2007b) database shows this species in Dakota County and records maintained by the 
Minnesota Ornithologists’ Union indicate that trumpeter swans are occasionally 
observed in Goodhue County (MOU 2006).   
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The state-threatened paddlefish was once common in the Mississippi River from Lake 
Pepin downstream, and was found occasionally as far upstream as St. Anthony Falls, 
near Minneapolis (Schmidt 2005).  The species’ numbers and range were reduced by 
water pollution, stream alteration (dredging, dam construction), and overfishing in the 
early part of the 20th century (Phillips, Schmid, and Underhill 1982).  Paddlefish spend 
most of their time in large rivers and river lakes, but ascend tributary streams to spawn 
in the spring of the year, when water is high.  They grow rapidly, feeding mostly on 
zooplankton, and reach 5 feet in length and up to 200 pounds in weight.  Paddlefish are 
still found in Lake Pepin and the Chippewa River, which flows into Lake Pepin from 
Wisconsin.  Biologists have speculated that the Lock and Dam 3 downstream of PINGP 
serves to isolate paddlefish populations in the St. Croix River and Lake Pepin/Chippewa 
River.  This “population bottleneck” restricts gene flow in the river and could (indirectly) 
limit growth and reproductive success, and even reduce resistance to disease of 
paddlefish in the Upper Mississippi.  Paddlefish were once common in Sturgeon Lake, 
adjacent to PINGP, but sedimentation from channel maintenance activities reduced the 
lake’s depth, rendering it less suitable for the species (Schmidt 2004, 2005).  Northern 
States Power and Xcel Energy biologists conducting fish population studies in the 
PINGP vicinity over the last several decades have occasionally collected individual 
paddlefish, most recently on July 17, 2007 (Giese 2007). 

Two federally endangered mollusks and two mollusks that are candidates for federal 
listing have been recorded in counties crossed by PINGP-associated transmission lines 
(Table 2.3-1).  Threats to these mollusks include river impoundment, dredging/ 
channelization, contaminants and more recently, the invasion of their habitats by exotic 
zebra mussels (Dreissena polymorpha).  Impoundments limit movements of mussels, 
often resulting in small geographically and genetically isolated populations.  With the 
exception of the Higgins eye pearlymussel (see below), none of these has been 
recorded in the area adjacent to PINGP.   

The Higgins eye pearlymussel is listed as endangered by FWS and MN DNR. It is a 
small to medium-sized freshwater mussel with a rounded to slightly elongate smooth 
shell, up to 4 inches in length.  It is found in larger rivers in areas of deep water and 
moderate currents.  It has lost approximately 50 percent of its historical range 
(FWS 2004a).  It is currently found in the upper Mississippi River between LaCrosse, 
Wisconsin, and Muscatine, Iowa and in two Mississippi River tributaries, the St. Croix 
and the Wisconsin rivers (Miller and Payne 2007).  Of those counties containing PINGP 
facilities and transmission lines, it has been recorded in Dakota and Goodhue counties 
(FWS 2007a).  Mussel surveys conducted in Pools 3 and 4 in 1986, 1999, 2000, and 
2003 did not reveal any Higgins' eye pearlymussels in the area around Lock and Dam 3 
(USACE 2006a).  However, this species has been cultured (reared in cages) and 
recently re-introduced into lower Pool 4 and both upper and lower Pool 3 (Sturgeon 
Lake) of the Mississippi River (USACE 2004b; USACE 2006a).  The Sturgeon Lake 
relocation site, where 195 sub-adult L. higginsii were placed in July 2003 (Mussel 
Coordination Team 2005), is approximately 0.5 mile up-river of the PINGP Intake 
Screenhouse.  Critical habitat has not been designated for the Higgins eye 
pearlymussel. 
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The winged mapleleaf (Quadrula fragosa) is listed as endangered by FWS and MN 
DNR.  It is a medium-sized mussel with an ovate shell reaching 4 inches in length, and 
is found in stream/river riffles with clean gravel, sand or rubble in clear high water 
quality (FWS 2004b).  Previously found in 13 states, it is now limited to the St. Croix 
River between Minnesota and Wisconsin and three rivers in Missouri and Arkansas.  A 
20-km stretch of the St. Croix River between Minnesota and Wisconsin contains the 
only winged mapleleaf population known to be reproducing (Vaughn 1997, FWS 
2004b).  Of those counties containing PINGP facilities and transmission lines, it is found 
only in Washington County (FWS 2007a).  Critical habitat has not been designated for 
the winged mapleleaf.  

The spectaclecase (Cumberlandia monodonta) is listed as a candidate species by FWS 
and threatened by MN DNR.  It is a large mussel whose greatly elongated shell can 
reach 9 inches in length.  The spectaclecase tends to be found in aggregations.  It is a 
habitat specialist, found in riverine microhabitats that are sheltered from the main force 
of the current.  It is currently found in 20 streams in 10 states.  In Minnesota, it is located 
in the Mississippi and St. Croix rivers and Rush Creek (Butler 2002a).  Of those 
counties containing PINGP facilities and transmission lines, it is found only in 
Washington County (FWS 2007a).  

The sheepnose (Plethobasus cyphyus) is listed as a candidate species by FWS and 
endangered by MN DNR.  It is a medium-sized mussel with an elongate ovate shell 
reaching 5.5 inches in length.  It inhabits large streams and rivers, especially shallow 
shoal habitat with moderate to swift current.  However, it is sometimes found in deep 
runs in larger rivers.  Although still found in 14 states, it is no longer found in two-thirds 
of its historical range (Butler 2002b).  Of those counties containing PINGP facilities and 
transmission lines, it is found only in Washington County (FWS 2007a). 

2.3.3.2 Flora 
The dwarf trout lily (Erythronium propullans) is listed as endangered by both FWS and 
MN DNR.  This forest wildflower is found only in three southeastern Minnesota counties 
(Goodhue, Rice, and Steele).  It is most commonly found on north-facing wooded 
slopes and floodplains of drainages of the Straight, Cannon, Little Cannon and North 
Fork rivers and Prairie Creek.  It is a spring ephemeral, adapted to flower and grow 
before the deciduous trees develop their leaves and is distinguishable from other trout 
lilies by its underground vegetative runner (FWS 2006c).  

The prairie bush clover (Lespedeza leptostachya) is classified as threatened by FWS 
and MN DNR.  This legume occurs only in the tallgrass prairie region of Minnesota, 
Wisconsin, Iowa, and Illinois and is currently found today at fewer than 40 sites (FWS 
2000).  Within Minnesota, it is known to occur in 12 counties (FWS 2007a), two of which 
(Dakota and Goodhue) are crossed by PINGP-associated transmission lines.   
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2.4 METEOROLOGY AND AIR QUALITY 

The climate of the site region is basically continental and influenced by the general 
storms which move eastward along the northern tier of the United States. The 
geographical location results in frequent changes in weather systems as polar and 
tropical air masses alternate. Rainfall averages about 25 inches per year, with 65 
percent falling in the months of May through September. Maximum rainfall during 24 
hours was 10.0 inches in July 1987. Snowfall averages about 44 inches per year, with a 
maximum of 19.9 inches in 24 hours in January 1982 (NMC 2007). 

The U. S. Environmental Protection Agency (EPA) has established National Ambient Air 
Quality Standards (NAAQS) for six common pollutants:  nitrogen dioxide, sulfur dioxide, 
carbon monoxide, lead, ozone, and particulate matter (PM10 and PM2.5).  The EPA has 
designated all areas of the United States as having air quality better (“attainment”) or 
worse (“non-attainment”) than the NAAQS.  Areas that have been re-designated to 
attainment from nonattainment are called maintenance areas.  To be re-designated, an 
area must both meet air quality standards and have a 10-year plan for continuing to 
meet and maintain air quality standards and other requirements of the Clean Air Act.   

PINGP is located in Goodhue County, Minnesota, which is part of the Southeast 
Minnesota-La Crosse (Wisconsin) Interstate Air Quality Control Region (AQCR) (40 
CFR 81.66).  The AQCR is in attainment or maintenance for all criteria pollutants, as are 
all counties in Minnesota.  The only maintenance area within the Southeast Minnesota-
La Crosse (Wisconsin) AQCR is Olmsted County, which is a maintenance area for 
sulfur dioxide and PM10 (40 CFR 81.324). 

Other maintenance areas within Minnesota include multiple counties in the Minneapolis-
St. Paul Intrastate AQCR (for carbon monoxide and sulfur dioxide), Dakota County (also 
in the Minneapolis St.-Paul Intrastate AQCR (for lead), Ramsey County (Minneapolis-St. 
Paul Intrastate AQCR) for PM10, and St. Louis County in the Duluth (Minnesota)-
Superior (Wisconsin) Interstate Air AQCR (for carbon monoxide) (40 CFR 81.324).  The 
closest nonattainment areas (for ozone) are in eastern Wisconsin, bordering Lake 
Michigan (40 CFR 81.350). 

Minnesota is one of the states covered by the Clean Air Interstate Rule (CAIR), 
designed to reduce air pollution that moves across state boundaries.  The CAIR, issued 
March 10, 2005, will permanently cap emissions of sulfur dioxide and nitrogen oxides in 
the eastern United States when fully implemented (EPA 2006b).  The CAIR is projected 
to reduce Minnesota’s sulfur dioxide and nitrogen oxide emissions by 36 and 59 
percent, respectively, by 2015.  Currently, Minnesota sources significantly contribute to 
fine particle pollution in Illinois and Indiana (EPA 2006c). 

EPA has also established the Regional Haze Rule, which calls for state and federal 
agencies to work together to improve visibility in 156 national parks and wilderness 
areas (EPA 2006d).  Two of these areas, referred to as Class I Federal Areas, are 
located in Minnesota and include the Boundary Waters Canoe Area (U.S. Forest 
Service) and Voyageurs National Park (National Park Service).  Both are located on the 
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northern border of Minnesota.  However, the closest Class I Federal Area to PINGP is 
Rainbow Lake, located within Chequamegon-Nicolet National Forest (U.S. Forest 
Service) in Bayfield County, Wisconsin, approximately 140 miles north-northeast of 
PINGP (EPA 2006e). 
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2.5 DEMOGRAPHY 

2.5.1 GENERAL DEMOGRAPHY 

The Generic Environmental Impact Statement for License Renewal of Nuclear Plants 
(GEIS) presents a population characterization method that is based on two factors:  
“sparseness” and “proximity” (NRC 1996).  “Sparseness” measures population density 
and city size within 20 miles of a site and categorizes the demographic information as 
follows: 

Demographic Categories Based on Sparseness 

 Sparseness  Category 

Most sparse 1. Less than 40 persons per square mile and no community with 25,000 or 
more persons within 20 miles 

 2. 40 to 60 persons per square mile and no community with 25,000 or more 
persons within 20 miles 

 3. 60 to 120 persons per square mile or less than 60 persons per square mile 
with at least one community with 25,000 or more persons within 20 miles 

Least sparse 4. Greater than or equal to 120 persons per square mile within 20 miles 

Source:  NRC 1996. 

 

“Proximity” measures population density and city size within 50 miles and categorizes 
the demographic information as follows: 

Demographic Categories Based on Proximity 

Proximity  Category 

Not in close 
proximity 1. No city with 100,000 or more persons and less than 50 persons per square 

mile within 50 miles 

 2. No city with 100,000 or more persons and between 50 and 190 persons 
per square mile within 50 miles 

 3. One or more cities with 100,000 or more persons and less than 190 
persons per square mile within 50 miles 

In close 
proximity 4. Greater than or equal to 190 persons per square mile within 50 miles 

Source:  NRC 1996. 
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The GEIS then uses the following matrix to rank the population category as low, 
medium, or high. 

GEIS Sparseness and Proximity Matrix 

  Proximity 

  1 2 3 4 

1 1.1 1.2 1.3 1.4 

2 2.1 2.2 2.3 2.4 

3 3.1 3.2 3.3 3.4 

Sp
ar

se
ne

ss
 

4 4.1 4.2 4.3 4.4 

 
     

Low 
Population 

Area 

 Medium 
Population

Area 

 High 
Population

Area 
 

      

Source:  NRC 1996. 

 

NMC used 2000 census data from the U.S. Census Bureau (USCB) with geographic 
information system software (ArcGIS®) to determine most demographic characteristics 
in the PINGP vicinity.  The calculations determined that 107,131 people live within 20 
miles of PINGP, producing a population density of 85 persons per square mile 
(TtNUS 2006a).  Applying the GEIS sparseness measures, results in the less sparse 
category, Category 3 (60 to 120 persons per square mile or less than 60 persons per 
square mile with at least one community with 25,000 or more persons within 20 miles). 

To determine the proximity category, NMC determined that 2,733,326 people live within 
50 miles of PINGP, which equates to a population density of 349 persons per square 
mile (TtNUS 2006a).  Applying the GEIS proximity measures, PINGP is classified as 
Category 4 (greater than or equal to 190 persons per square mile within 50 miles).  
Therefore, according to the GEIS sparseness and proximity matrix, PINGP ranks of 
sparseness, Category 3, and proximity, Category 4, result in the conclusion that PINGP 
is located in a high population area. 

All or parts of 25 counties and a number of Metropolitan Statistical Areas (MSAs) and 
Micropolitan Statistical Areas (MiSAs) are located within 50 miles of PINGP 
(Figure 2.1-1).  PINGP is located in the Red Wing, MN MiSA, which is part of the 
Minneapolis-St. Paul-St. Cloud, MN-WI Combined Statistical Area (CSA).  The Red 
Wing, MN MiSA and the Minneapolis-St. Paul-St. Cloud, MN-WI CSA had 2000 
populations of 44,127 and 3,271,888, respectively (USCB 2003).   
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Red Wing (approximately 3 miles southeast) is the population center nearest PINGP, 
with a 2000 population of 16,116 (USCB 2000a).  Minneapolis (approximately 39 miles 
northwest), St. Paul (approximately 32 miles northwest), and Rochester (approximately 
50 miles southeast) are the largest population centers within the 50-mile radius, with 
2000 populations of 382,618; 287,151; and 85,806, respectively (USCB 2000a). 

From 1990 to 2000, the population of the Red Wing, MN MiSA increased from 40,690 to 
44,127, an increase of 8.4 percent.  The population of the Minneapolis-St. Paul-St. 
Cloud, MN-WI CSA increased from 2,809,713 to 3,271,888, an increase of 16.4 percent 
(USCB 2003).   

Because approximately 83 percent of employees at PINGP reside in Goodhue and 
Dakota Counties, MN and Pierce County, WI, they are the counties with the greatest 
potential to be socioeconomically affected by license renewal at PINGP (see 
Section 3.4).  Table 2.5-1 shows population counts and growth rates for these three 
counties.  Values for the States of Minnesota and Wisconsin are provided for 
comparison.  The table is based on USCB data for 1980 through 2000 and Minnesota 
and Wisconsin Department of Administration data for 2010 through 2030. 

Over the last couple of decades, all three counties and both states have experienced 
positive growth rates and are projected to continue to grow.  By far, Dakota County 
experienced the greatest growth from 1980 to 2000.  While Dakota County’s growth 
rates are somewhat larger than those of the other counties and states, Minnesota 
demographers project that growth to slow as 2030 approaches. 

2.5.2 TRANSIENT POPULATIONS 

Small daily and seasonal fluctuations in the regional population occur due to the number 
of recreational facilities within the 50-mile region as described in Section 2.1.1.  The 
Twin Cities Metro Region received over 18 million person-visits during a one year period 
(June 2005 through May 2006).  Within the Twin Cities Metro Region, there are 3,153 
campground sites in 39 campgrounds available for public use (Davidson Peterson-
Associates 2007a).  Several counties within the 50-mile region are located in 
Minnesota’s southern region, which received 7.7 million person-visits from June 2005 
through May 2006.  There are 10,561 campground sites in 158 campgrounds 
throughout the southern region (Davidson-Peterson Associates 2007b).  In general, 
Wisconsin counties within the 50-mile radius ranked in the bottom half of all Wisconsin 
counties in 2006 tourism expenditures.  Pierce and Pepin counties were two of the least 
visited counties in Wisconsin (Davidson-Peterson Associates 2007c).   

Temporary housing for seasonal, recreational, or occasional use in the region of 
influence (ROI) is low compared with state percentages.  Temporary housing in Dakota 
and Goodhue counties accounts for 0.3 and 1.8 percent of total housing, compared with 
the Minnesota percentage of 5.1.  Temporary housing in Pierce County accounts for 1.3 
percent of total housing compared with Wisconsin’s temporary housing percentage of 
6.1 (USCB 2000b).  
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Migrant farm workers also represent a portion of the transient population within the 
50-mile radius.  Within the ROI, nine farms in Dakota County, 12 farms in Goodhue 
County, and 10 farms in Pierce County employ migrant labor (USDA 2004a, 2004b).  

2.5.3 MINORITY AND LOW-INCOME POPULATIONS 

NRC performed environmental justice analyses for previous license renewal 
applications and concluded that a 50-mile radius could reasonably be expected to 
contain potential environmental impact sites and that the state was appropriate as the 
geographic area for comparative analysis.  NMC has adopted this approach for 
identifying the PINGP minority and low-income populations that could be affected by 
PINGP operations. 

NMC used 2000 census data from the USCB with geographic information system 
software (ArcGIS®) to determine the minority characteristics by block group.  NMC 
included a block group if any part of its area lay within 50 miles of PINGP.  The 50-mile 
radius includes 2,197 block groups (TtNUS 2006a) (Table 2.5-2). 

2.5.3.1 Minority Populations 
The NRC Procedural Guidance for Preparing Environmental Assessments and 
Considering Environmental Issues defines a “minority” population as:  American Indian 
or Alaskan Native; Asian; Native Hawaiian or other Pacific Islander; Black Races, and 
Hispanic Ethnicity (NRC 2004).  Additionally, NRC’s guidance requires that (1) all other 
single minorities are to be treated as one population and analyzed, (2) multi-racial 
populations are to be analyzed, and (3) the aggregate of all minority populations are to 
be treated as one population and analyzed.  The guidance indicates that a minority 
population exists if either of the following two conditions exists: 

• The minority population in the census block group or environmental impact site 
exceeds 50 percent. 

• The minority population percentage of the environmental impact area is 
significantly greater (typically at least 20 percentage points) than the minority 
population percentage in the geographic area chosen for comparative analysis. 

For each of the 2,197 block groups within the 50-mile radius, NMC calculated the 
percent of the block group’s population represented by each minority.  If any block 
group minority percentage exceeded 50 percent, then the block group was identified as 
containing a minority population.  NMC selected the entire State of Minnesota as the 
geographic area for comparative analysis for block groups located within Minnesota, 
and calculated the percentages of each minority category in the State.  NMC selected 
the entire State of Wisconsin as the geographic area for comparative analysis for block 
groups located within Wisconsin, and calculated the percentages of each minority 
category in the State.  If any block group percentage exceeded the corresponding State 
percentage by more than 20 percentage points, then a minority population was 
determined to exist (TtNUS 2006a).   
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Census data for Minnesota characterizes 1.14 percent of the population as American 
Indian or Alaskan Native; 2.94 percent Asian; 0.04 percent Native Hawaiian or other 
Pacific Islander; 3.55 percent Black races; 1.36 percent all other single minorities; 1.71 
percent multi-racial; 10.73 percent aggregate of minority races; and 2.96 percent 
Hispanic ethnicity.  Census data for Wisconsin characterizes 0.89 percent of the 
population as American Indian or Alaskan Native; 1.68 percent Asian; 0.03 percent 
Native Hawaiian or other Pacific Islander; 5.75 percent Black races; 1.60 percent all 
other single minorities; 1.26 percent multi-racial; 11.21 percent aggregate of minority 
races; and 3.64 percent Hispanic ethnicity (TtNUS 2006a). 

Table 2.5-2 presents the numbers of block groups in each county in the 50-mile radius 
that exceed the threshold for minority populations.  Figures 2.5-1 through 2.5-7 locate 
the minority block groups within the 50-mile radius.  As seen in the table and figures, 
there were no block groups identified in Wisconsin with significant minority populations. 

• One hundred and thirty-one census block groups within the 50-mile radius 
have Black races populations that meet the NRC criteria for a minority 
population (Figure 2.5-1). 

• Three census block groups within the 50-mile radius have American 
Indian or Alaska Native populations that meet the NRC criteria for a 
minority population.  All three block groups are located in Hennepin 
County.  

• Fifty-four census block groups within the 50-mile radius have Asian 
populations that meet the NRC criteria for a minority population. 

• Eleven census block groups within the 50-mile radius have Other Race 
populations that meet the NRC criteria for a minority population. 

• One census block group within the 50-mile radius has a Multi-Racial 
population that meets the NRC criteria for a minority population. 

• Three-hundred and twelve census block groups within the 50-mile radius 
have Aggregate populations that meet the NRC criteria for a minority 
population. 

• Fifty census block groups within the 50-mile radius have Hispanic 
populations that meet the NRC criteria for a minority population.  

Adjacent to the PINGP site is the Prairie Island Indian Community, home to the 
descendants of the Mdewakanton Band of the Eastern Dakota, also known as the 
Mississippi or Minnesota Sioux (PIIC Undated).  The Shakopee-Mdewakanton Sioux 
(Dakota) Indian Reservation, located in Scott County, also lies within the 50-mile radius.  
The locations of these reservations are shown on Figure 2.5-2.  Except for the Prairie 
Island Indian Community, the census block groups containing minority populations are 
predominantly in the Minneapolis area and more than thirty miles from PINGP.   
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2.5.3.2 Low-Income Populations 
NRC guidance defines low-income populations based on statistical poverty thresholds 
(NRC 2004) if either of the following two conditions are met: 

• The low-income population in the census block group or the environmental 
impact site exceeds 50 percent. 

• The percentage of households below the poverty level in an environmental 
impact area is significantly greater (typically at least 20 percentage points) than 
the low-income population percentage in the geographic area chosen for 
comparative analysis. 

NMC divided USCB low-income households in each census block group by the total 
households for that block group to obtain the percentage of low-income households per 
block group.  Using the State of Minnesota as the geographical area chosen for 
comparative analysis for block groups within Minnesota, NMC identified 7.91 percent of 
Minnesota as low-income households (TtNUS 2006a).  Using the State of Wisconsin as 
the geographical area chosen for comparative analysis for block groups within 
Wisconsin, NMC identified 8.38 percent of Wisconsin as low-income households 
(TtNUS 2006a).  Table 2.5-2 identifies the low-income block groups in the region of 
interest, based on NRC’s two criteria.  Figure 2.5-8 locates the low-income block 
groups. 

Eighty-nine census block groups within the 50-mile radius have low-income households 
that meet the NRC criteria for a low-income population.  The census block groups 
containing low-income populations are predominantly in the Minneapolis/St. Paul area 
and are all over thirty miles from PINGP.   
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2.6 AREA ECONOMIC BASE 

To discuss economic information pertinent to the License Renewal process, NMC will 
focus on Goodhue and Dakota counties, Minnesota and Pierce County, Wisconsin.  
Approximately 83 percent of PINGP’s workforce resides in these counties (see 
Section 3.4), which lie within the Minneapolis-St. Paul-St. Cloud, MN-WI CSA.  With a 
year 2000 population of 3,271,888, this CSA experienced an increase in population of 
16.4 percent between 1990 and 2000 (USCB 2003).  

2.6.1 LABOR FORCE AND EMPLOYMENT OPPORTUNITIES 

In 2006, Goodhue and Dakota counties had estimated labor forces of 25,217 and 
232,232 persons, respectively.  Since 2000, the labor force in Goodhue County has 
remained essentially unchanged, increasing by less than one percent.  However, 
Dakota County, which is closer to the Minneapolis-St. Paul metropolitan area, has 
experienced an increase of seven percent in the labor force since 2000.  Pierce County, 
Wisconsin had an estimated labor force of 23,809 in 2006, an increase of 3.9 percent 
from the labor force of 22,909 in 2000 (U.S. Department of Labor 2006). 

Local government was the largest employer in Goodhue County in 2005, followed by 
manufacturing and retail trade.  Dakota County’s largest employment sectors were retail 
trade, manufacturing, and health care and social assistance, in that order.  In Pierce 
County, Wisconsin, state and local government was the county’s largest industry sector 
in 2005, with retail trade ranking second, and health care and social assistance ranking 
third (BEA 2007).  Major employers (greater than 300 employees) for Goodhue, Dakota, 
and Pierce counties are listed in Tables 2.6-1 through 2.6-3. 

2.6.2 POTENTIAL FOR ECONOMIC GROWTH 

Goodhue County is growing, particularly cities and townships along the two highway 
corridors, US Highways 61 and 52.  The growth experienced along Highway 52 is not 
unique to Goodhue County; Dakota and Olmsted counties are experiencing similar 
growth.  The three county area acts as a corridor between the Twin Cities Metro Area 
and Rochester.  As the Twin Cities Metro Area continues to expand and commuting 
distances increase, more growth is expected in this region (Goodhue County Land Use 
Management 2004). 

Dakota County has grown in the same manner as other areas surrounding Minneapolis 
and St. Paul, with areas closer to the urban core developing earlier and more densely; 
and areas further out developing more slowly and at lower densities.  In general, the 
northwestern section of the county holds the overwhelming majority of dwelling units 
and businesses, with the southeastern portion still mainly open and agricultural in 
nature (Market Research Partners, Inc. 2002). 

Pierce County population is projected to increase, but because a greater share of the 
population will be over 50 years old, total labor force growth will stall.  The aging 
population will also impact the economy as the elderly demand changes in types of 
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goods and services provided in local communities (Wisconsin Department of Workforce 
Development 2004). 
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2.7 TAXES 

This subsection focuses on Goodhue County because, other than a State General Tax, 
the property taxes for the PINGP site are paid only to taxing jurisdictions within 
Goodhue County. 

NSP is assessed annual property taxes for the PINGP site by Goodhue County, the City 
of Red Wing, and School District 256.  The Minnesota Department of Revenue (DOR) is 
in the process of possibly revising its current utility company valuation rule.  According 
to a fiscal impact study prepared by the DOR and based on the latest draft of the 
revised rule, the amount of property tax revenue received by the city of Red Wing and 
Goodhue County would decrease by approximately $1.4 million and $1.2 million 
annually, respectively.  In order to stabilize these communities for their anticipated loss 
of property tax revenue from NSP due to a rule change, NSP executed revenue 
stabilization agreements with Red Wing and Goodhue County representatives in 
November 2006 (City of Red Wing, Minnesota and NSP 2006).  NSP is also assessed 
the State General Tax, however, it will not be analyzed here because the state’s 
revenues are very large and NSP’s payments represent an extremely small percentage 
of those revenues.  Nuclear fuel is not taxed in the State of Minnesota and therefore is 
not included in the site’s property tax assessment.  Property taxes are paid directly to 
Goodhue County, which in turn distributes the money to the aforementioned taxing 
jurisdictions.  Property taxes are the chief source of revenue for Minnesota counties, 
generally providing between 30 and 50 percent of their revenues (AMC 2002). 

From 2001 through 2005, Goodhue County collected between $20.6 and $22.3 million 
annually in property tax revenues (see Table 2.7-1).  Goodhue County property tax 
revenues fund, among other things, county operations, public safety, public works, 
cultural and recreational programs, human services, health services, roadway 
maintenance, economic development, and conservation programs (Hove 2006).  
Table 2.7-1 details the property tax payments made by the owners of PINGP for the 
same years.  From 2001 to 2005, PINGP property tax payments represented 16.6 to 
27.5 percent of Goodhue County’s total property tax revenues. 

From 2001 through 2006, the City of Red Wing collected between $8.9 and $11.6 
million annually in property tax revenues (see Table 2.7-1).  The City of Red Wing’s 
property tax revenues fund city operations.  Table 2.7-1 details the property tax 
payments made by the owners of PINGP for the same years.  From 2001 to 2006, NSP 
property tax payments represented 52.3 to 36.4 percent of the City of Red Wing’s total 
property tax revenues.  Due to small PINGP payment decreases and increases in the 
City’s total revenues collected, NSP’s payment percentages are trending downward. 

From 2002 through 2006, the School District 256 collected between $6.5 and $6.9 
million annually in property tax revenues (see Table 2.7-1).  From 2002 to 2006, PINGP 
property tax payments represented 28.5 to 38.0 percent of the School District 256’s total 
property tax revenues.  Prior to 2002, PINGP tax payments to School District 256 were 
significantly larger because the state-determined local school tax was included in 
School District 256 payments prior to year 2002.  The 2001 Tax Law provided for major 
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changes in the source of school funding in Minnesota and replaced the state-
determined local school tax with the State General Tax, a statewide property tax levied 
for taxes payable on commercial, industrial and seasonal properties.  Taxes under the 
State General Tax are paid into the State General Fund and redistributed by a state-
determined formula to school districts state-wide, in part, based on student numbers.  
The State General Tax is levied at a uniform rate within each county, and the levy rate 
is determined by the Commissioner of Revenue (Fredrikson & Byron 2001).   

In Minnesota, public utilities are valued using cost and income approaches.  
Jurisdictional budgets are developed and taxes are levied to meet those budgets.  
Historically, annual property taxes have been gradually decreasing due to depreciation 
and the growth in Minnesota’s residential and commercial tax bases.  On the current 
facilities, NMC expects that trend to continue through the license renewal period.  
Additionally, state lawmakers are conducting hearings for a rule change that could 
possibly affect the way commercial entities depreciate their facilities.  Currently, NSP is 
unable to depreciate PINGP to the fullest extent.  Should the rule be changed, NSP may 
be able to employ the new depreciation methods to further reduce the plant’s value.  
Offsetting this trend, however, would be any increase in PINGP’s value caused by 
expansions or improvements to PINGP’s facilities.  For License Renewal, NMC plans 
refurbishment activities that will likely increase the plant’s assessed value, resulting in a 
corresponding increase in the amount of NSP’s property taxes to its taxing jurisdictions.  
Since PINGP tax impacts are already of large significance to taxing jurisdictions, as 
discussed in Section 4.14.2, the potential increase in the plant’s assessed value would 
not alter the analysis of socioeconomic impacts in this report.   

With respect to utility deregulation, the State of Minnesota has taken no steps in recent 
years.  Therefore, the potential effects of deregulation are currently unknown.  Should 
deregulation ever be enacted in Minnesota, this could affect utilities’ tax payments to 
counties.  However, any changes to PINGP property tax rates due to deregulation 
would be independent of license renewal. 
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2.8 SOCIAL SERVICES AND PUBLIC FACILITIES 

2.8.1 PUBLIC WATER SUPPLY 

As discussed in Section 3.4, 83 percent of employees at PINGP reside in Goodhue and 
Dakota Counties, MN and Pierce County, WI.  Consequently, the discussion of public 
water supply systems will be limited to those three counties. 

As discussed in Section 2.2.5, from 2000 through 2005 PINGP used an average of 92 
gallons per minute (gpm) [48.4 million gallons per year] of groundwater from six onsite 
groundwater wells.  The highest average production rate for this period was 118 gpm 
(62 million gallons per year) in 2005.  Five of the site wells require permits from the MN 
DNR.  The well that supplies domestic water to the administration building does not 
require a permit due to its low production rates (Table 2.2-4).  The well that supplies 
water to the Training Center for domestic use (256074) is also used for the lawn 
irrigation system at the facility.  Domestic use from 2000 through 2005 for the Training 
Center well was at a rate of 3 gpm (TtNUS 2006b).  Two of the wells (Wells 256120 and 
256121) have a combined maximum permitted yield of 50 million gallons per year (95 
gpm) for power plant operations (MN DNR 2005a).  For the period from 2000 through 
2005, the wells’ average production rates were 32 gpm (Well 256120) and 28 gpm (Well 
256121).  Two wells (402599 and 611076) supply industrial cooling water for the plant 
operations and average a total of 27 gpm for the period (TtNUS 2006b).   

In the vicinity of PINGP and the surrounding region, the primary source of potable water 
is groundwater.  Water sources also include surface water, such as rivers, lakes, and 
streams.  Table 2.8-1 details municipal water suppliers in the three counties, their 
permitted capacities or maximum design yields, and their average daily production.  As 
presented in Table 2.8-1, the reported total annual average withdrawal [17,742 million 
gallons per year (48.6 million gallons per day)] for Dakota, Goodhue, and Pierce 
Counties represents 8.4 percent of the total permitted/pump design capacity [210,570 
million gallons per year (577 million gallons per day)] for wells that supply municipal 
water supplies in these three counties.   

According to the Dakota County Environmental and Natural Resources Policy Plan 
(Dakota County 2005, p. 5), county planners are concerned about the impact projected 
population growth through 2025 in the county will have on the availability of 
groundwater as a water source and the possible impacts that over use of the resource 
could have on surface water resources (trout streams, fens) which are dependent on 
groundwater.  The Dakota County planners are also concerned about the availability of 
an adequate water supply due to the potential impact of pollutants from agricultural and 
domestic sources on water resources (Dakota County 2005).  Goodhue County’s 
Comprehensive Local Water Management Plan attempts to balance the county’s natural 
resources, environmental habits, and growth to obtain a long-term economic and 
ecological sustainability.  The plan addresses erosion control and stormwater issues as 
the greatest concern to watershed impacts.  Also, of considerable concern are how to 
balance growing cities, outdated structures, increasing impervious surfaces and 
unsustainable farming practices (Goodhue County 2005, p.2).  Planning officials are 
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also concerned with contaminants getting into the groundwater systems because of the 
county’s reliance on groundwater as a source of drinking water and its potential impact 
on surface water.  Planning officials are concerned, as well, with agricultural and 
household contaminants getting into the groundwater systems because of the county’s 
reliance on groundwater as a source of drinking water and its potential impact on 
surface water (Goodhue County 2004).   

Approximately 70 percent of Wisconsin’s private residents and most public water 
systems use groundwater for their water source.  Approximately two billion gallons of 
water are estimated to be stored underground in Wisconsin.  Because of this, Wisconsin 
implemented a program approved by the EPA in 1999 designed to develop capacity for 
these water systems.  A capacity evaluation is required for all new water systems (State 
of Wisconsin 2000, p.12-14).  Pierce County is currently developing data to prepare a 
comprehensive plan for the county.   

2.8.2 TRANSPORTATION 

Figure 2.8-1 presents the transportation system in Goodhue County within the vicinity of 
PINGP.  Workers commuting to PINGP take one of the following routes.  Workers living 
in southern and central portion of Dakota County take U.S. Highway (US) 61 east to the 
intersection of County Road 19, or continue to County Road 31 which connects with 
County Road 18, or simply continue east on US 61 to County Road 18.  In either case, 
employees would proceed north on County Road 18 until the intersection of Sturgeon 
Lake Road.  Once on Sturgeon Lake Road the directions are the same for all 
employees.  Employees proceed east approximately ½ mile on Sturgeon Lake Road 
and then turn south on the plant access road and proceed to the PINGP entrance just 
past the intersection with Wakonade Drive.  Wakonade Drive previously provided two 
way traffic from Sturgeon Lake Road to Lock and Dam 3.  The road is currently limited 
to north-bound traffic only (out going) from the PINGP site.  The PINGP access road 
provides two-way traffic access to Lock and Dam 3 via Wakonade Drive.  

Employees living in the northeastern portion of Dakota County could travel southeast on 
County Road 18 into Goodhue County and then turn east onto Sturgeon Lake Road.  
Employees then would proceed as above.  Employees living in the south and eastern 
portion of Dakota County could travel US 61 until the intersection of County Road 18.  
Once on County Road 18, employees could travel north until they turn east at the 
intersection of Sturgeon Lake Road.  Once on Sturgeon Lake Road, employees would 
proceed as discussed above. 

Pierce County, Wisconsin can be reached via US 63, which enters Goodhue County at 
Red Wing and then intersects with US 61.  Commuters would proceed northwest until 
the intersection with County Road 18 and proceed as above.  Pierce County employees 
can also cross the Mississippi River in the Prescott/Hastings vicinity via US 10 from 
Prescott through the southern portion of Washington County, Minnesota and connect 
with US 61 and proceed south through Hastings and then connect to State Road 316 
southeast until the intersection with Goodhue County Road 68.  Traffic would then 
proceed northeast to County Road 18 and proceed southeast until the intersection with 
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Sturgeon Lake Road.  Potential employees could also travel on County Road 54 from its 
intersection with US 61 in Hastings and follow County Road 54 until its intersection with 
County Road 68.  Employees would then proceed on County Road 68 east until the 
intersection with County Road 18 and proceed south as discussed above.  Employees 
from Pierce County or from the Hastings area could also travel south and east from 
Hastings on US 61 until the intersection of County Road 18 and proceed north to 
Sturgeon Lake Road.   

In determining the significance levels of transportation impacts for license renewal, NRC 
uses the Transportation Research Board’s level of service (LOS) definitions (NRC 
1996).  The Minnesota Department of Transportation makes LOS determinations for 
roadways involved in specific projects.  However, there are no current LOS 
determinations for the roadways analyzed in this document (Bjornstad 2006).  As LOS 
data is unavailable, annual average daily traffic (AADT) volumes are substituted along 
with Road/Highway capacity data.  Table 2.8-2 lists the roadways PINGP workers would 
use, their Minnesota Department of Transportation (Mn/DOT) road classifications, the 
number of lanes, and traffic data.  Table 2.8-2 data indicate that current AADTs are well 
below maximum capacities for the roads leading to PINGP. 
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2.9 LAND USE 

2.9.1 GOODHUE COUNTY 

Historical and Existing Land Use 

Goodhue County is located southeast of the Minneapolis-St. Paul metropolitan area 
along the Minnesota-Wisconsin border, and northwest of the Rochester metropolitan 
area.  The County covers approximately 499,369 acres of land.  Existing land use in the 
County is as follows:  agricultural land - 64 percent, deciduous forests – 20 percent, 
grassland – 10 percent, farmsteads and other rural developments - 2 percent, areas 
that are urbanized or industrialized - 1 percent, wetlands – 1 percent, and other – 2 
percent (Goodhue County 2004). 

Although Goodhue County remains largely undeveloped, the County’s population has 
experienced some growth (Section 2.5.1) and state and local planning officials expect 
the county to grow another seven percent by 2010.  The majority of residential, 
commercial, and industrial development has occurred along two highway corridors, US 
Highway 61 and US Highway 52.  The majority of that growth has been attributed to the 
US Highway 52 corridor, which connects the Minneapolis-St. Paul metropolitan area 
with the Rochester metropolitan area.  Regional planners estimate that, as the 
Minneapolis-St. Paul area continues to expand and commuting distances increase, 
more growth is expected in this region (Goodhue County 2004). 

Goodhue County uses a comprehensive land use plan and zoning and subdivision 
ordinances to guide development.  The ordinances promote the public health, safety, 
and general welfare of residents; protect agricultural land from urban sprawl; and 
provide a basis for the orderly development.  The ordinances require building permits, 
conditional use permits, plat development, zoning district controls, and variance 
requests; however, the county has no formal growth control measures. 

Future Land Use 

In the Goodhue County Comprehensive Plan (Goodhue County Land Use Management 
2004), planners have identified the following goals for future development in the County. 

Land use, urban expansion, and growth zones goals: 

• to preserve the natural environment 

• to preserve agricultural land 

• to promote growth in cities and rural multiple housing development 

• to promote compatible land uses 

• to recognize and respond proactively to internal and external growth pressures 
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• to promote balanced growth 

• to preserve aggregate deposits (mining resources) 

Housing and “livable communities” goals: 

• to provide adequate housing for all life stages 

• to provide a range of housing types for all income levels 

• to maintain existing homes 

• to build safe and supportive communities 

• to offer a variety of transportation options to provide mobility for all citizens 

• to provide citizens access to county and local services 

• to create and preserve parkland and open space 

2.9.2 DAKOTA COUNTY 

Existing Land Use 

Dakota County is located south of Minneapolis and St. Paul and covers approximately 
371,200 acres.  The Minnesota and Mississippi Rivers form its northern border and 
freeway bridges span the rivers to link Dakota County commuters to Minneapolis and 
St. Paul.  Land use categories in Dakota County are as follows:  agriculture and vacant 
(65 percent), single-family residential (9 percent), rural estate (2 percent), multi-family (1 
percent), commercial (1 percent), industrial (1 percent), airport (1 percent), open water 
(5 percent), parks and recreation (4 percent), public (4 percent), and road right-of-ways 
(7 percent) (Dakota County 1999).  The majority of the population is concentrated in the 
northern third of the County (Dakota County 1999).  This once agricultural land has 
been transformed from farms to bedroom communities to a more diversified form of 
suburbia characterized by an increase in commercial and industrial development.  The 
other two-thirds remain largely agricultural (Dakota County 1999). 

Most of the population growth in Dakota County has taken place since World War II.  
County planners state that the majority of land use changes since then have been 
driven by advancements in transportation.  As the cities of Minneapolis and St. Paul 
have grown, residential development has expanded to neighboring counties, such as 
Dakota County, and residents commute to the cities for employment (Dakota 
County 1999). 

In the 1950s and 1960s, the County’s development was dominated by large tract 
suburban developers.  Suburban communities developed at this time were the River 
Hills subdivision in Burnsville, Cedar Grove subdivision in Eagan, South Grove 
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subdivision in Inver Grove Heights, Apple Valley subdivision in Apple Valley, and Valley 
Park subdivision in Lakeville (Dakota County 1999). 

The 1970s and 1980s were characterized by infill development.  Also, transportation 
improvements like the completion of Interstate 494, Interstate 35 East, and the Cedar 
Avenue Bridge accelerated the suburbanization process.  Industrial parks were 
developed and large multi-family residential projects were constructed along Interstate 
35 West, State Highway 13, and other transportation corridors (Dakota County 2005). 

In the 1990s, Dakota County evolved from a bedroom community to a county with more 
diverse land use patterns.  Employment rate growth surpassed the residential growth 
rate.  Commercial and industrial land uses continued to expand.  Employers moving to 
the area included West Publishing, Cray Research, Northwest Airlines, and Blue Cross 
Blue Shield (Dakota County 2005).   

Currently, the northern cities in Dakota County are extensions of St. Paul’s early 
suburbs.  The suburban areas are where development has been more recent and 
include:  Apple Valley, Burnsville, Eagan, Inver Grove Heights, Mendota Heights, 
Lillydale, Lakeville, Farmington, and Rosemont.  Dakota County’s townships have lower 
population densities, are dominated by agriculture, and most have zoning restrictions of 
one housing unit per 40 acres (Dakota County 2005). 

Future Land Use 

In general, land use decision-making occurs at the city and township level through 
zoning and the influence of land use planning at the regional level.  County goals and 
policies include (Dakota County 2005): 

• Measuring and evaluating development trends in Dakota County and the region. 

• Preserving agricultural land and farming. 

• Promoting land use patterns that value and sustain the natural environment. 

• Supporting and encouraging orderly development. 

• Encouraging land use patterns and community design that support pedestrian 
and transient-oriented development. 

2.9.3 PIERCE COUNTY 

Historic and Existing Land Use 

Pierce County, covering 378,240 acres, is currently in the first phase (data collection) of 
developing a county-wide comprehensive plan (Pierce County Undated).  Land 
development activities are guided by the County’s municipalities through the use of local 
zoning and subdivision regulations until the County plan is complete. 
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Future Land Use 

Pierce County planners report that, between 2002 and 2005, approximately 8 percent of 
the county’s farmland was converted from agricultural to other uses.  Planners estimate 
that, by 2025, the county may need to accommodate over 7,000 acres of new 
residential, commercial, and industrial land along with additional acreage needed for 
infrastructure, parks, community facilities, and similar uses (Pierce County Undated). 

SITE AND ENVIRONMENTAL INTERFACES Page 2-35 



Prairie Island Nuclear Generating Plant 
License Renewal Application 

Appendix E - Environmental Report 

2.10 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

The Mississippi River and its tributaries have played an important role in the history of 
the region, both during prehistoric times and after the arrival of European explorers and 
settlers.  Until the coming of the railroads in the 1860s, the Mississippi River was the 
main travel thoroughfare and the way most goods moved in and out of the region.  This 
explains the high density of prehistoric and historic sites along the Upper Mississippi 
River and in the Red Wing and Prairie Island areas.   

Prehistory 

The first Indians moved into southern Minnesota 10,000 to 12,000 years ago when the 
glaciers receded and the forests and prairies reappeared.  There is evidence of four 
major prehistoric cultural periods:  Paleo-Indian (to 8,000 BC), Archaic (8,000 BC to 500 
BC), Woodland (500 BC to 900 AD), and Mississippian (900 AD to arrival of Europeans) 
(Scullin 1996).  When the French explorers and Voyageurs arrived in the 17th century, 
the area now known as Minnesota was dominated by two Indian tribes, the Dakota 
(later called Sioux by the French) and the Ojibway (sometimes referred to as Chippewa) 
(Willis 1914, State of Minnesota 2001).   

History 

The first European to explore the Upper Mississippi River region was Father Louis 
Hennepin, who was captured in 1680 near Milles Lacs by a Dakota war party and 
“discovered” Lake Pepin and St. Anthony Falls while a captive (Willis 1910).  Another 
Frenchman, Nicholas Perrot, established a trading post in 1685 at Trempealau on the 
east bank of the Mississippi River, and a second trading post (Fort Saint-Antoine) in 
1686 on Lake Pepin (Kneisler 1999).  Frenchman Pierre Charles LeSeuer explored the 
region at the confluence of the Mississippi and Minnesota rivers, where Ft. Snelling was 
later established, and also built a trading post on Prairie Island around 1695 (AEC 
1973). 

The French under Rene Boucher established a fort (Fort Beauharnois) and mission on 
the Mississippi River at Frontenac around 1727 to trade furs with the Dakota people 
(MN DNR 2005b).  The chapel at Fort Beauharnois, named the Mission of St. Michael 
the Archangel, may have been the first church in Minnesota.  Fort Beauharnois and 
the Frontenac settlement were abandoned in 1763, when the Treaty of Paris ended the 
Seven Years’ War (French and Indian War) and most of France’s lands in the New 
World were divided between England and Spain.  The Louisiana Purchase in 1803 
largely ended the French presence in the U.S.   

In 1819, a U.S. Army contingent began building Fort Snelling, which they completed in 
1825 (Minnesota Historical Society 2006).  For 30 years, Fort Snelling was the most 
important American outpost in the region, and a meeting place for officials of the U.S. 
government and representatives of the Dakota and Ojibway peoples.  The American 
and Columbia fur companies built headquarters in the area, and their employees settled 
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at nearby Mendota with their families.  Emigrants from the east and from Europe 
arrived, and formed the settlement that became the city of St. Paul.   

Under a treaty signed at Mendota in 1851, Europeans were allowed to make their 
homes on the west bank of the Mississippi River (City of Red Wing 2003).  Red Wing 
was incorporated as a city in 1857.  The territory of Minnesota became the 32nd state in 
1858.   

Initial Construction and Operation of PINGP 

The Final Environmental Statement related to the Prairie Island Nuclear Generating 
Plant (AEC 1973) identifies three sites with historical significance within a 6-mile radius 
of PINGP and lists five more historical sites in the “plant region” (within 35 miles).  The 
three sites in the six-mile radius were the Bartron Site (less than one mile from PINGP), 
the Silvernale Site (4.5 miles from PINGP), and the Fort Sweeney site (6 miles from 
PINGP).   

The Bartron Site is particularly noteworthy.  As discussed in the Final Environmental 
Statement related to the Prairie Island Nuclear Generating Plant (AEC 1973, p. II-28), 
the AEC consulted with the State Archaeologist in the course of reviewing the NSP 
application for a construction permit.  The AEC did so because previous archaeological 
surveys in the Mississippi River valley near Red Wing demonstrated that a large 
number of prehistoric sites were present, and that undisturbed portions of Prairie Island, 
in particular, contained “many undisturbed burial mounds and a large village habitation 
occupied by late prehistoric (Mississippian) peoples” (AEC 1973, p. II-28).  The State 
Archaeologist subsequently uncovered parts of this village on the Prairie Island site.  
This village, later named the Bartron Site, was added to the National Register of Historic 
Places in 1970.  Evidence suggests that the site was occupied for a relatively short time 
by people of the Oneota culture, who fished and hunted small game and were more 
reliant on wild plants (wild rice, acorns, plums) than cultivated plants (corn).  The site 
was first surveyed by T.H. Lewis in 1885, but little formal archaeology has been 
undertaken at the Bartron Site.  Archaeological excavation has uncovered various 
subsurface features, such as fire hearths, storage/refuse pits, and postmolds.  Parts of 
two houses were found, and possibly a portion of a palisade.  The Bartron Site is much 
like other 11th century villages in the Red Wing locality in the types of artifacts 
recovered, but with far less evidence of Middle Mississippian influence (Institute for 
Minnesota Archaeology 1999a).  An Institute for Minnesota Archaeology report notes 
that the site is “not adequately dated” but probably dates to the period 1050-1300 A.D 
(Institute for Minnesota Archaeology 1999b).   

Current Status 

As of September 2006, the National Register of Historic Places listed 60 properties in 
Goodhue County (NPS 2006c).  Thirty four of these are in Red Wing and may fall within 
a 6 mile radius of PINGP.  The National Register also listed seven properties in Pierce 
County, Wisconsin, across the Mississippi River from PINGP.  Two of these appear to 
fall within a 6-mile radius of PINGP.   
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As of September 2006, the Department of the Interior also listed five sites that have 
been determined eligible for listing (NPS 2006c) on the National Register of Historic 
Places in Goodhue County and two sites in Pierce County.  At least three of the 
Goodhue County sites appear to lie within a 6-mile radius of PINGP.   

Table 2.10-1 lists the National Register of Historic Places sites within the 6-mile radius 
of PINGP. 

NMC conducted a cultural resource assessment in September 2007 to identify all 
previously recorded archaeological sites and architectural history properties, as well as 
previously conducted cultural resource investigations within the boundaries of PINGP.  
Reviews of records from the Minnesota State Historic Preservation Office and the 
Wisconsin Historic Preservation Database were performed to locate previously-
identified archeological sites within one mile of PINGP. 

According to the records on file at SHPO, four professional archaeological surveys and 
one testing project have been conducted within the study area to date.  Within the 
boundaries of the PINGP, seven archaeological sites have been recorded (confirmed) 
(The 106 Group 2008).  

Although not recorded as a professional investigation, Elden Johnson conducted 
salvage data recovery operations at three precontact sites in the PINGP study area in 
the late 1960s.  Elden Johnson is considered the first investigator to apply scientifically 
based methods to the archaeological study of the region.  Johnson did not always 
publish reports of his findings; however, his work is recorded on archaeological site 
forms with the SHPO office.  After NSP purchased the land on Prairie Island, they 
sponsored data recovery operations directed by Johnson for the Bartron Site and two 
mound sites.  Johnson nominated the Bartron site to the National Register of Historic 
Places in 1970. This site is the only property within the study area that is listed on the 
National Register of Historic Places.  Three compliance surveys have been conducted 
within the study area since Elden Johnson’s salvage work. None of these yielded any 
findings (The 106 Group 2008). 
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2.11 KNOWN OR REASONABLY FORESEEABLE PROJECTS IN SITE VICINITY 

EPA-Permitted Dischargers to Air, Water, and Soil 

In its “Envirofacts Warehouse” online database, the U.S. Environmental Protection 
Agency identifies dischargers to air, water, and soil.  A search on Goodhue County, 
Minnesota determined that 42 industries produce and release air pollutants; 16 facilities 
have reported toxic releases; 300 facilities have reported hazardous waste activities; 
and 35 facilities are permitted to discharge to the waters of the United States.  There 
are no Superfund sites in Goodhue County (EPA 2006g). 

A search of Dakota County, Minnesota determined that 117 industries produce and 
release air pollutants; 61 facilities have reported toxic releases; 500 facilities have 
reported hazardous waste activities; 5 potential hazardous waste sites are part of the 
Superfund program; and 41 facilities are permitted to discharge to the waters of the 
United States (EPA 2006g). 

An Envirofacts search for Pierce County industries determined that 17 industries 
produce and release air pollutants; 6 facilities have reported toxic releases; 190 facilities 
have reported hazardous waste activities; and 11 facilities are permitted to discharge to 
the waters of the United States.  There are no Superfund sites in Pierce County, 
Wisconsin (EPA 2006g). 

Federal Facilities in the Vicinity of PINGP 

USACE owns and operates five dams (with locks) within a 50-mile radius of PINGP 
(Figure 2.1-1).  To achieve a 9-foot channel in the Upper Mississippi River, the 
construction of a system of navigation locks and dams was authorized in 1930.   Upper 
St. Anthony Falls Lock and Dam began operation in 1963.  Lower St. Anthony Falls 
Lock and Dam began operation in 1956.  The dams are located at river mile 853.9 and 
portions of both are owned by Xcel Energy Center (USACE 2006b).  Lock and Dam 1 is 
also located in the Minneapolis/St. Paul area at river mile 847.9.  In operation since 
1917, the dam contains a hydroelectric power station owned and operated by Ford 
Motor Company (USACE 2006b).   

Lock and Dam 2, near Hastings, is approximately 16 miles upstream of PINGP.  It was 
completed in 1930 and includes a small hydroelectric power plant owned and operated 
by the City of Hastings.  Lock and Dam 3, completed in 1938, is located approximately 
one mile downstream of PINGP (USACE 2006b). 

Two long-standing and related problems at Lock and Dam 3 involve navigation safety 
and the Wisconsin embankments. Because the dam was constructed on a bend in the 
river with the lock on the outside of the bend, an outdraft current sweeps across the 
upper lock approach toward the gated part of the dam. This outdraft current makes 
navigation difficult and has caused many navigation accidents. Since 1963, 11 
accidents have occurred when tows collided with the gated part of the dam.  Navigation 
accidents can result in barges blocking one of the four roller gates in the gated part of 
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