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Figure 5-32 Reach PC7C Gravel Bar 

 

 
Figure 5-33 Reach PC7C 
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5.2.1.3.2 Extrapolation of Physical Classification to Entire Stream 

With the aid of aerial photos and topographic maps, the reference reach classifications were used to 
classify the remaining stream length.  Figure 5-34 illustrates the stream types for the entire length of 
the stream.  Overall, the stream types have not changed significantly from a similar survey completed 
in 1997. 

Type E stream occurs in much of the middle and upper portion of the watershed, where the channel 
slope is mild and the valleys are broad and shallow.  This stream type is defined by a deep, narrow 
channel with a low, wide floodplain.  It is typical of marsh and meadow areas. Reach 2, 3A, and 5A 
are all Type E; they generally have well vegetated banks and floodplain and are highly meandering. 

Type E stream probably existed in what are now Normandale Lake, Nord Myr Marsh, and Marsh 
Lake Park.  The stream was straightened prior to 1935 in these areas resulting in the stream losing 
many of the natural characteristics it possessed prior to urban development in the 1950's. 

Type C stream is predominant from Marsh Lake downstream to the Minnesota River, where the 
floodplain is more confined by the valley walls and the slope steepens.   
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5.2.1.4 Attainable Stream Conditions—Identified Water Quality Problems 

Nine Mile Creek has retained much of its natural character with regard to aesthetics, ecological 
value, and flood control.  The reaches that are monitored have desirable physical classifications that 
are appropriate to their location, topography, vegetation and flow conditions.  However, since 
physical monitoring began in 1997, several of the reaches show signs of deterioration.  Although they 
have not deteriorated to the point of changing physical classifications (to a less desirable 
classification), several reaches will do so if the deterioration continues.  The history of erosion 
problems in the lower valley is testimony to the stress associated with the urban nature of the 
watershed. 

The most commonly observed stream types on Nine Mile Creek were E5 and C4.  Type E5 is 
commonly observed in the upper and middle reaches of the stream, and is typified by a narrow, deep, 
highly meandering channel with a well developed floodplain.  Type C4 is typical of the lower valley 
of the creek, and is typified by a wider channel, is highly meandering, and has a narrower floodplain.  
These stream types are highly sensitive to disturbance; they have moderate (E5) to very high (C4) 
sediment supply, high (E5) to very high (C4) stream bank erosion potential, and very high vegetation 
controlling influence.  Their natural recovery potential is fair (C4) to good (E5).   

The lower valley, with primarily C stream type, is particularly vulnerable to bank erosion problems.  
This is especially true where the stream abuts the valley walls, which have had severe erosion 
problems in the past.  Several large culverts drain surface runoff from I-35W and the surrounding 
neighborhoods to the lower valley.  These culverts convey large volumes of surface runoff very 
efficiently, with no detention to slow the discharge.  It may be beneficial to investigate options for 
creating detention ponds for some of the larger contributing subwatersheds.  

The upper portions of the watershed are somewhat more resilient to stream bank erosion, with mainly 
E stream type.  The typically wide floodplain associated with this stream type relieves the stress from 
the stream banks during larger than bankfull discharges.  Many subwatersheds in this area also drain 
directly to the creek, however, with little or no detention.  This contributes to the increase in flood 
frequency and discharge rate throughout the stream system.  The significant deterioration of 
Reach 5A is alarming and indicative of what can happen when increases in flow and sediment occur 
to the stream. 

As with the lower valley, if the vegetation is disturbed along the stream banks severe erosion can 
occur.  This is evident in places where the stream abuts manicured yards.  The lack of protective 
vegetation leads to greater bank erosion than in areas with natural Streambank vegetation. 

The physical classification was performed on reaches that are in relatively good condition, as they 
serve as good indicators of the stream health.  Numerous portions of Nine Mile Creek have already 
been impacted from weirs or other grade controls, and are essentially cattail marshes with a relatively 
straight flow channel.  These areas offer significant potential for improvement to a system that has 
higher quality from a physical and ecological perspective, while retaining the flood control benefits 
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of the existing system.  For example, the cattail marshes could be converted to a system of floodplain 
wetlands and the creek could be restored to a meandering shape. 

5.2.2 Ecological Use Classification of Nine Mile Creek 
5.2.2.1 Introduction 

Nine Mile Creek was classified as to attainable ecological use to determine stream management goals 
and stream management practices.  Ecological use includes the stream’s fish and aquatic life uses.  

The ecological use classification of Nine Mile Creek was based upon an evaluation of its ecosystem.  
The Nine Mile Creek ecosystem is comprised of habitat (watershed, banks, bed, water volume), flow, 
water quality, fish, and aquatic life communities (e.g., macroinvertebrates such as crayfish and 
aquatic insects).  The fish and aquatic life communities found in the stream are dependent upon the 
overall quality of its ecosystem components.  The poorest ecosystem component generally controls 
the type of fish community and other aquatic life that can live in the stream.  An ecosystem 
evaluation identifies each ecosystem component and determines the poorest component.  The types 
of fish and other aquatic life that can live in the stream are then determined from the poorest 
component.  This evaluation is called ecological use classification. 

5.2.2.2 Methodology 

The classification of Nine Mile Creek as to ecological use was based upon the division of stream fish 
and aquatic life communities into five categories according to the Wisconsin Department of Natural 
Resources (WDNR) ecological use classification system (Ball, 1982), which is based upon flow, 
habitat, and water quality. 

Cold water fishery (e.g., trout):  Streams capable of supporting a cold water fishery, or serving 
as spawning area for salmonid species. 

Warm water sport fishery (e.g., bass and sunfishes)  Streams capable of supporting a warm 
water sport fishery or serving as a spawning area for warm water sport fish. 

Intolerant forage fishery (e.g., species, such as rosyface shiner, that are intolerant of 
environmental degradation):  Streams capable of supporting an abundant, and usually diverse, 
population of intolerant forage fish or intolerant macroinvertebrates.  Intolerant species are those 
that are sensitive to many types of environmental stress and are absent in the presence of 
environmental degradation.  These streams are generally too small to support cold or warm water 
sport fish, but have natural water quality and habitat sufficient to support forage fish or 
macroinvertebrates.  Streams capable of supporting valuable populations of tolerant fish are 
included in Class C. 

Tolerant forage fishery (e.g., species, such as creek chub, which can tolerate a wide range 
of environmental degradation):  Streams capable of supporting only a small population of 
tolerant forage fish, very tolerant fish, or tolerant macroinvertebrates.  Tolerant species are able 
to tolerate a wide range of environmental conditions and are often common in high degraded 
environments.  The aquatic community in such a stream is usually limited due to naturally poor 
water quality or habitat deficiencies. 
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Very tolerant macroinvertebrates or no aquatic life:  Streams capable at best of supporting 
very tolerant macroinvertebrates, or an occasional very tolerant fish.  Such streams are small and 
severely limited by water quality or habitat. 

The WDNR determined requisite criteria for the support of each class (see Table 5-7 and Table 5-8). 

Nine Mile Creek was first classified as to attainable ecological use during 1997 as part of the Nine 
Mile Creek UAA.  That initial classification was based on data collected up to 1997 (Barr, 1998a).  
Subsequently; annual flow, water quality, and biological data collected during 1998 through 2001 
were evaluated annually to determine whether the stream consistently attained its attainable 
ecological use (Barr, 1999, 2000, 2001, and 2002), in light of new fisheries data collected by electro-
shocking, and new physical classification data also collected in 2003.  These latter analyses identified 
factors limiting stream ecological uses, and recommended ways the stream could be managed to 
improve its uses.  In many cases, the damage done to benthic habitat by the increased frequency of 
bankfull or greater runoff events was the identified problem that could only be remedied by reduced 
runoff volumes.  Resolution of this problem will require greater use of infiltration basins, rainwater 
gardens, and other innovative stormwater management techniques. 

5.2.2.3 Results 

The results of Attainable Ecological Use Classifications of Nine Mile Creek reaches are shown on 
Figure 5-35.  These results have been extrapolated from the seven indicated survey sites to reaches 
with similar characteristics.  A discussion of 2003 attainable use results follows, referencing creek 
branch: 

5.2.2.3.1 North Fork 

The potential, existing, and historical ecological uses were the same throughout the North Fork 
(Stations 1, 1A, 1B, 1C, 2, and 2A)  and, hence, determined the attainable use.  With the exception of 
two short reaches, the North Fork has an attainable use of Class D, tolerant forage fish.  The 
headwaters  reach of the North Fork, Stream Reach 1, has an attainable use of Class E, tolerant 
macroinvertebrates or no aquatic life.  The use is constrained by habitat, including insufficient water 
to support fish.  Stream Reach 1C (from Highway 62 to Valley View Road) has better habitat than 
the other reaches of the North Fork.  Habitat improvements in this reach include reduced watershed 
erosion, reduced bank erosion failure, increased depth of pools, and an improved pool/riffle, run/bend 
ratio. The improved habitat in Reach 1C results in an attainable use of Class C, intolerant forage fish.  
Biological data have not been collected from Reach 1C.  Hence, the actual biological community 
occurring in the reach has not been determined.  Biological surveys are recommended to determine 
whether the improved habitat results in an improved biological community.  If the reach is unable to 
support a Class C, intolerant fish community, because of water quality or flow characteristics that 
differ from the fish life requirements, the attainable use should be changed to the biological use of 
the reach.   
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Table 5-8 Stream System Habitat Rating Form 
Stream _________________ Reach Location ________________ Reach Score/Rating ____________________ 
County _______________ Date ______________ Evaluator ___________ Classification __________________________ 
 

Rating Item Category 
 Excellent Good Fair Poor 
Watershed Erosion No evidence of significant 

erosion.  Stable forest or 
grass land.  Little 
potential for future 
erosion. 

8

Some erosion evident.  No 
significant “raw” areas.  
Good land mgmt. practices 
in area.  Low potential for 
significant erosion 

10

Moderate erosion evident.  
Erosion from heavy storm 
events obvious.  Some 
“raw” areas.  Potential for 
significant erosion. 14 

Heavy erosion evident.  
Probable erosion from any 
runoff. 
 

16

Watershed Nonpoint 
Source 

No evidence of significant 
source.  Little potential 
for future problem. 

8

Some potential sources 
(roads, urban area, farm 
fields). 

10

Moderate sources (small 
wetlands, tile fields, urban 
area, intense agriculture). 

14 

Obvious sources (major 
wetland drainage, high use 
urban or industrial area, 
feed lots, impoundment). 

16
Bank Erosion, Failure No evidence of significant 

erosion or bank failure.  
Little potential for future 
problem. 
  

Infrequent, small areas, 
mostly healed over.  Some 
potential in extreme floods. 

8

Moderate frequency and 
size.  Some “raw” spots.  
Erosion potential during 
high flow. 16 

Many eroded areas.  
“Raw” areas frequent 
along straight sections and 
bends. 

20
Bank Vegetative 
Protection 

90% plant density.  
Diverse trees, shrubs, 
grass.  Plants healthy 
with apparently good root 
system.
 6 

70-90% density.  Fewer 
plant species.  A few 
barren or thin areas.  
Vegetation appears 
generally health. 

9

50-70% density.  
Dominated by grass, 
sparse trees and shrubs.  
Plant types and conditions 
suggest poorer soil binding.
 15 

<50% density.  Many raw 
areas.  Thin grass, few if 
any trees and shrubs. 
 

18

Lower Bank Channel 
Capacity 

Ample for present peak 
flow plus some increase.  
Peak flow contained.  
W/D ratio <7.
 8 

Adequate.  Overbank flows 
rare.  W/D ratio 8-15. 

 
10

Barely contains present 
peaks.  Occasional 
overbank flow.  W/D ratio 
15-25.  

14 

Inadequate, overbank flow 
common.  W/D ratio >25. 
 

16

Lower Bank Deposition Little or no enlargement 
of channel or point bars. 
 

6

Some new increase in bar 
formation, mostly from 
coarse gravel. 

9

Moderate deposition of new 
gravel and coarse sand on 
old and some new bars.15 

Heavy deposits of fine 
material, increased bar 
development. 

18
Bottom Scouring and 
Deposition 

Less than 5% of the 
bottom affected by 
scouring and deposition. 
 

4

5-30% affected.  Scour at 
constrictions and where 
grades steepen.  Some 
deposition in pools. 

8

30-50% affected.  Deposits 
and scour at obstructions, 
constrictions and bends.  
Some filling of pools. 

16 

More than 50% of the 
bottom changing nearly 
year long.  Pools almost 
absent due to deposition. 

20
Bottom 
Substrate/Available 
Cover 

Greater than 50% rubble, 
gravel or other stable 
habitat. 

2

30-50% rubble, gravel or 
other stable habitat.  
Adequate habitat. 

7

10-30% rubble, gravel or 
other stable habitat.  
Habitat availability less 
than desirable 17 

Less than 10% rubble, 
gravel or other stable 
habitat.  Lack of habitat is 
obvious. 

22
Avg. Depth Riffles and 
Runs 

Cold >1' 0 
Warm >1.5' 0

6" to 1' 6 
10" to 1.5' 6 

3" to 6" 18 
6" to 10" 18 

<3"  24 
<6"  24 

Avg. Depth of Pools Cold >4' 0 
Warm >5' 0

3' to 4' 6 
4' to 5' 6 

2' to 3' 18 
3' to 4' 18 

<2'  24 
<3' 24  

Flow, at Rep. Low Flow Cold >2 cfs 0
Warm >5 cfs 0

1-2 cfs 6 
2-5 cfs 6 

.5-1 cfs 18 
1-2 cfs 18 

<.5 c  24 
<1 cfs 24 

Pool/Riffle, Run/Bend 
Ratio (distance between 
riffles ÷ stream width) 

5-7.  Variety of habitat.  
Deep riffles and pools. 
 

4

7-15.  Adequate depth in 
pools and riffles.  Bends 
provide habitat. 

8

15-25.  Occasional riffle or 
bend.  Bottom contours 
provide some habitat. 6 

>25.  Essentially a straight 
stream.  Generally all flat 
water or shallow riffle.  
Poor habitat. 20 

Aesthetics Wilderness 
characteristics, 
outstanding natural 
beauty.  Usually wooded 
or unpastured corridor.
 8 

High natural beauty.  
Trees, historic site.  Some 
development may be 
visible. 10 

Common setting, not 
offensive.  Developed but 
uncluttered area.  14 

Stream does not enhance 
aesthetics.  Condition of 
stream is offensive.16 

Column Totals: ______ ______ ______ ______

Column Scores E _____     +G _____     +F _____     +P _____     =  _______________ = Score 
<70 = Excellent, 71-129 = Good, 130-200 = Fair, >200 = Poor
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5.2.2.3.2 South Fork 

The headwaters reach of the South Fork, 3A, noted differences between the potential, existing, and 
historical ecological uses.  The differences were due to the intermittent nature of the stream.  During 
dry periods, a flow insufficient for the life requirements of fish occurs.  The historical use of the 
headwaters reach is Class E, tolerant macroinvertebrates (no fish).  1997 through 2003 flow data 
indicate minimum flows were below the life requirements of fish during 4 of the 6 monitoring years.  
Favorable flow conditions during 2003 resulted in an existing use of Class C, intolerant forage fish.  
The potential use, Class D, reflects a long-term average minimum flow, which is between the 
favorable and unfavorable flows reflected by the existing and historical uses.  Because flow is an 
uncontrollable parameter, the attainable use is a Class E, tolerant macroinvertebrates (no fish). 

The remaining portion of the South Fork noted existing, historical, and potential ecological uses that 
were the same and hence, determined the attainable use.  The South Fork from Bryant Lake to 
Normandale Lake has an attainable use of Class D, tolerant forage fish. 

5.2.2.3.3 Main Stem 

The biological community at stream Reaches 7A and 7C indicated the stream supported a higher use 
than was estimated from the stream’s habitat, flow, and water quality.  Hence, the attainable use of 
these stream reaches was based upon the historical ecological use.  The potential use for all reaches 
on the Main Stem was a Class D, tolerant forage fish.  The stream’s existing use was a Class B, 
warmwater sport fish, at Reach 7A, and a Class C, intolerant forage fish, at Reach 7C.  The stream 
reaches note a historical use and hence, an attainable use of Class C, intolerant forage fish. 

The potential, existing, and historical ecological uses at stream Reach 7B are the same and, hence, 
determined the attainable use.  The attainable use at stream Reach 7B is Class D, tolerant forage fish. 

5.2.2.4  Ecological Use Limitation Factors 

The attainable ecological use of Nine Mile Creek is generally limited by the following factors: 

• Urbanized land use throughout its watershed 

• Urban stormwater runoff impacts (i.e.,  flow and water quality conditions) 

• Low base flow conditions 

• Low dissolved oxygen conditions 

• Degraded habitat (e.g., sediment filling of pools and riffles, absence of protective bank 
vegetation, etc.) 

Although limiting factors may be changed by remedial measures, these measures do not ensure 
attainment of a higher ecological use class.  The adverse temperature impacts of warm stormwater 
runoff and low base discharge in the creek will continue to reduce ecological use.  Also, the erosive 
effects of frequent bankfull or greater discharges will continue to keep benthic habitat in a degraded 
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condition unless runoff volumes are reduced significantly.  Nonetheless, management projects are 
recommended to preserve and/or improve existing habitat, flow, and water quality conditions. 

District projects are recommended to reduce the widespread erosion in Nine Mile Creek, particularly 
in Reaches 2, 2A, 5A, 7B, and 7C.  The 2003 survey of these reaches indicates erosion contributed to 
the habitat degradation observed during the 1997 through 2003 period.  Continued erosion may 
prevent attainment of the stream’s attainable ecological use.  Erosion also results in degraded stream 
water quality.  Recommended erosion control activities include: 

• Improve the stream’s channel stability, including channel and floodplain restoration 
techniques, such as improving stream bank protection, management of riparian vegetation, 
and restoring a stable channel shape, slope, and sinuosity.   

• Reestablish vegetation in areas which lack sufficient vegetation to prevent erosion.  
Improving stream bank and riparian vegetation throughout the stream system will improve 
the resistance of the stream to erosion. 

• Selective tree removal to provide more sunlight to areas that have a lack of ground 
vegetation.   

• Establish a riparian buffer and improve channel stability to reduce streambank erosion. 

• Develop and implement an education program to encourage riparian residents of Nine Mile 
Creek to assist with streambank stabilization by establishing a riparian buffer to replace 
shallow rooted turf grass lawns abutting the stream.  

• Promote infiltration of stormwater throughout the watershed, soil conditions permitting, in 
order to reduce runoff volumes. 

Activities associated with reducing the duration (volume) and rate of runoff will also reduce erosion.  
Recommended projects include: 

• Continue to build storm water management basins to reduce discharge rates and volumes 
from the urbanized area.   

• Introduce innovative stormwater management techniques to infiltrate runoff, thereby 
reducing the volume and rate of runoff to the creek.   

Implementing these activities can reduce the frequency of bankfull flooding, and help maintain the 
stability of the stream.  

All of the stream reach tributary drainage areas assessed in 2004 have impervious cover (IC) 
percentages above the 25 percent threshold that the Center for Watershed Protection (2003) predicts 
will cause stream degradation and non-supporting stream quality (Table 5-9).  The reach of Nine 
Mile Creek that has the lowest IC, South Fork, is also the reach that historically has the lowest 
minimum discharges.  The North Branch has the highest IC percentage.  The Main Stem of Nine Mile 
Creek is intermediate between the upper two stream segments.  The narrow range of IC values for the 
stream reaches and the fact that the entire stream reaches fall within the non-supporting category 
makes it difficult to discern any significant differences between the stream reaches. 
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The NMCWD IC is still within a range that allows for some ecological integrity to persist.  Urban 
stormwater management is recommended to preserve and/or improve existing water quality and 
habitat conditions in Nine Mile Creek.  As development/redevelopment occurs within the District, 
treatment of stormwater runoff should include practices that maintain a stable hydrology, reduce 
channel erosion, maintain stream temperatures, avoid acute toxicity problems, and allow for more on-
site recharge (infiltration).  Land use decisions that promote the retention of forest cover, re-establish 
riparian continuity and ensure overall watershed treatment of runoff will benefit the stream.  A goal 
of 3 percent buffer area or 3 percent for flood control ponds (as a percent of contributing watershed 
area) can protect and improve stream conditions. 

5.2.3 Benthic Macroinvertebrates as Stream Quality Indicators 
Macroinvertebrate communities have their primary importance for the District’s stream monitoring 
program as biotic indicators of water quality.  Annual monitoring captures possible extreme 
conditions and, over time, will indicate long-term trends.  As biological indicator organisms, the 
macroinvertebrates provide indirect evidence of changes in stream water quality related to 
stormwater runoff and physical changes within the watershed.  The benthic community is exposed to 
temporal variations in stream water quality and “integrate” the quality of passing water.  Benthic 
invertebrate data are being collected to validate Ecological Use Classification assessments, 
completed periodically on a stream reach basis. 

Beginning in 1997, benthic macroinvertebrates have been collected annually at the same seven 
monitoring sites established for periodic assessments for stream physical – and ecological- use 
classifications.  Data collected in 2004, the most recent year of record, are presented in Table 5-10.  
These data have been analyzed according to two similar methods, the Hilsenhoff Biotic Index (HBI) 
and Invertebrate Community Index (ICI) methodologies, to yield relative water quality scores (low- 
to high-quality, see Figure 5-36.  Both indices show that the upper North Fork (ECU-2) and lower 
Main Stem (ECU-7A, ECU-7B, and ECU-7C) have relatively better water quality than the lower 
North Fork and South Fork stations.  Both indices further show that the South Fork (ECU-3A and 
ECU-5A) has a lower water quality than all other sample locations. 
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Table 5-10 Nine Mile Creek Watershed District Aquatic Macroinvertebrate Identifications Collected 
October 7, 2004 

 Number of Specimens by Station 

TAXA ECU-2 ECU-2A ECU-3A ECU-5A ECU-7A ECU-7B ECU-7C

INSECTA          
 Coleoptera (beetles)        
  Dytiscidae        
   Laccophilus (adult) 8       
   Loidessus (adults) 4      8 
  Elmidae        
   Dubiraphia (adults) 4       
   Dubiraphia (larvae) 4 8  16    
   Stenelmis (adults) 16 8   4 48 48 
   Stenelmis (larvae) 40 16   6  24 
  Haliplidae        
   Peltodytes (adults)  16  16    
  Hydrophilidae        
   Tropisternus (adults) 1       
 Diptera (true flies)         
  Athericidae        
   Atherix (larvae)  8   2   
  Chironomidae        
   Unidentified chironomidae 80 352 48 496 8  112 
   Chironomidae (pupa)  48      
  Culicidae        
   Undetermined Culicid pupa    16    
  Simuliidae  16      
   Simulium tuberosum 4      16 
   Simulium vittatum 4 168  32 6 32 48 
   Simuiidae pupae  8      
  Stratiomyia        
        Odontomyia   4     
  Tipulidae        
   Tipula       56 
  Unidentified Higher Diptera      3  
  Ephemeroptera (mayflies)        
  Baetidae        
   Baetis brunneicolor (larvae)  8  12  288 704 
   Baetis flavistriga (larvae) 4 64  48 18 528 584 
   Unidentifiable Baetis  8   16    
          Callibaetis    32    
  Caenidae        
   Caenis (larvae) 20   80    
  Heptageniidae        
   Stenacron spp.(larvae) 108 8  32 2 272 168 
 Hemiptera (true bugs)        
  Belostomatidae        
   Belostoma (adults) 13 16  12    
  Corixidae (adults)        
   Undetermined (immature)    16    
   Trichorixa (adults)    32    
        Hesperocorixa   4      
       Sigara (adults)  16  32    
  Gerridae (water striders)        
          Aquarius (adults)   12     
  Mesoveliidae        
           Mesovelia  (adults)    32    
  Pleidae        
   Neoplea (larvae)    480    
   Rhagovelia (adults) 8       
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 Number of Specimens by Station 

TAXA ECU-2 ECU-2A ECU-3A ECU-5A ECU-7A ECU-7B ECU-7C

 Trichoptera (caddisflies)         
   Hydropsyche betteni (larvae) 88 448 4 1312 80 504 824 
   Hydropsyche sparna (larvae) 36 16 4 240  144 1440 
   Cheumatopsyche (larvae) 276 128 12 272 106 568 32 
   Unidentifiable hydropsychidae      4  200 
  Leptoceridae        
   Nectopsyche 4       
   Oecetis    16    
  Phryganeidae        
         Ptilostomis   4     
  Philopotamidae        
   Chimarra obscura (larvae)      104 128 
 Odonata (dragonflies and 

damselflies) 
       

  Aeshnidae        
   Aeshna    5    
  Calopterygidae        
    Calopteryx (larvae) 16 16 24 4 4 1  
  Coenagrionidae        
    Enallagma 8 40 4  2   
    Ischnura (larvae) 28 192 4 224    
   Undetermined 8   16    
ANNELIDA          
 Hirudinea         
  Erpobdella punctata   4 4 6 8 8 
  Helobdella stagnalis   4 4    
         Nephalopsis  16      
         Undetermined leech   4     
 Oligochaeta  40      
 Undetermined aquatic earthworm 4 8  16    
BRYOZOA (fragments)  4     8 
CRUSTACEA          
 Malacostracha (crayfish) 3 5  4   1 
 Amphipoda         
  Gammaridae        
   Gammarus       24 
  Talitridae        
   Hyalella 132 712 56 1648 10 8 16 
 Isopoda         
                    Asellus 4       
MOLLUSCA          
 Gastropoda         
  Gyraulus    16    
  Helisoma   7 96    
  Ancylidae        
   Ferrisia 32 32  208    
  Lymnaea spp.     2   
  Physidae        
   Physa  96 8 240    
  Unidentified slug 1       
 Pelecypoda         
  Musculium   152 20    
  Sphaerium spp. 113    4  24 
  Pisidium spp. 4 32 12 160 2   
TURBELLARIA (flatworms)        
  Dugesia" type 36 56   2 32 144 
*stream bed dry.
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Figure 5-36 1997-2004 Nine Mile Creek HBI and ICI-Based Indices 
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Figure 5-36 (continued) 
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5.2.4 Runoff-Related Water Quality Monitoring 
In response to the MPCA’s inclusion of  Nine Mile Creek on its 2002 and 2004 Impaired Waters 
Lists [ref:  303(d.), Clean Water Act] because of fish community impairment, and elevated levels of 
turbidity and chloride, the District initiated a program of runoff-related water quality monitoring.  
Data evidencing these impairments were collected by the Metropolitan Council Environmental 
Services (MCES) between 1993 and 2003 at their Nine Mile Creek Watershed Outlet Monitoring 
Program (WOMP) station downstream of 106th Street in Bloomington, within the lower valley 
segment of creek.  Although the primary source of the turbidity and fish community impairments 
were thought to be scarp erosion problems that have been remedied by the recently completed Lower 
Valley Stabilization and Restoration project the District agreed to cooperate with the MPCA by 
collecting additional water quality data in support of a TMDL study that would diagnose the causes 
of any continuing impairments.  Elevated chloride concentrations are a seasonal phenomenon related 
to salt applications for roadway deicing. 

In the autumn of 2003 the District constructed ‘WOMP-type’ continuous flow-gaging and storm 
runoff activated automatic sampling stations on the North and South Forks and Main Stem of Nine 
Mile Creek (see Figure 5-37).  These stations now operate continuously during the ice-free months of 
the year to collect state-activated stream samples during runoff events.  The runoff-related samples 
are supplemented by periodic base flow grab samples, year-round.  Data collected from the four 
WOMP stations during 2004 are shown in the two figures (Figures 5-38 and 5-39) that follow.  These 
data, and similar measurements from 2005, will be used to calibrate a runoff water quality computer 
simulation model in future phases of the TMDL study.  Used in a predictive mode, this calibrated 
model will ultimately be used to investigate what watershed runoff BMPs are necessary to resolve 
remaining water quality impairments. 

5.3 Condition of County Ditches 
5.3.1 County Ditch 1 
County Ditch 1 is the main stem of the Creek from Normandale Lake through Marsh Lake.  
Downstream of the Normandale Lake outlet structure, this is a well-defined channel that has required 
periodic maintenance.  The maintenance has primarily been the removal of aquatic bog that has 
dislodged itself from the intensive wetland complex riparian to the creek channel.  

5.3.2 County Ditch 41 
County Ditch 41 was recently cleaned by the City of Hopkins (1995). Even though this section of the 
north fork of the creek is located in the City of Edina, the natural aggregation of sediment along the 
channel bottom resulted in a “pooling” of water under normal conditions within Hopkins upstream of 
T.H. 169.  This clean-out of the channel has improved the conveyance of base stream flows. 

5.3.3 County Ditch 34 
County Ditch 34 provides the outlet conveyance from Birch Island Lake and handles the drainage 
from an area of primarily industrial and multi-residential land-use.  This County Ditch is normally 
dry with flows typically only after intense rainstorm events.  The District needs to work with the City 
of Eden Prairie to ensure that the required conveyance capacity of this ditch is maintained.  Funding 
for this maintenance is available and eligible from the District’s Maintenance and Repair fund. 
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5.4 Flooding and Stormwater Rate Control Issues 
There are no significant flooding and stormwater rate control issues within the communities of the 
District.  By assuming ultimate development conditions predicated upon comprehensive municipal 
planning, the calculated floodplain was established with sufficient capacity for storm events.  Several 
major flood control projects were also completed over the past 45 years (see Figure 5-40) to detain 
flood flows within the floodplain and reduce its rate of passage.  For the purposes of updating the 
Federal Emergency Management Agency (FEMA) Flood Insurance study of the Nine Mile Creek 
floodplain, the District recently prepared the revised map shown on Figure 2-5 (page 2-14) of this 
Plan, using the XP-SWMM hydrologic model. 

5.5 Impacts of Water Quality and Quantity Management Practices 
on Recreation Opportunities 

Management practices of the District improve recreation opportunities by maintaining and enhancing 
water quality and creating open-space areas appropriate for scenic and recreational uses.  The Lower 
Minnesota Valley Restoration Project is one of the finest examples of the positive impacts of water 
management practices on recreation opportunities.  For the first time members of the public can 
readily access the natural beauty of those reaches of the creek previously inaccessible. 

5.6 Impacts of Stormwater Discharges on Water Quality and Fish 
and Wildlife Resources 

Stormwater runoff, if not detained and treated to remove pollutants, may have several detrimental 
effects on aquatic organisms in streams and lakes.  First, certain water pollutants may exert a toxic 
effect on aquatic biota.  This toxic effect may be as a result of either chronic or acute exposures.  
Because of their flowing character, and the episodic nature of runoff-producing storm events, streams 
and their biota are most susceptible to acute toxicity problems associated with high concentrations of 
toxins, usually as a result of spills on the watershed.  Lakes, on the other hand, become the 
repositories of all chemicals carried by streams.  Lake-dwelling organisms are, therefore, more 
susceptible than their stream-dwelling counterparts to chronic toxicity problems associated with 
pollutants that are deposited in their sediments.  (Chronic toxicity problems can also result in streams 
from pollutants that are deposited in the streambed sediments.)  Acute toxicity problems are less 
common in lakes because of the buffering (i.e., dilution) capacity their vast volumes provide. 

Second, sedimentation is a problem for both streams and lake.  It is especially problematic in streams 
where eroded sediments from the watershed can bury the stream bottom and suffocate benthic 
organisms.  Associated with this sediment is often a biochemical oxygen demand that reduces the 
dissolved oxygen content of stream and lake waters.  In lakes, sedimentation problems usually 
manifest themselves in the form of sediment deltas at the mouths of inflowing streams.  This 
deposition may destroy near-shore areas that are important fish spawning and rearing grounds. 
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Finally, the high concentrations of nutrients (primarily nitrogen and phosphorus) contained in urban 
stormwater runoff will have a fertilizing effect on the algae in streams and lakes.  In streams, 
attached algae (called periphyton) may grow to extreme levels that can deplete the overlying water of 
its oxygen during night periods, thereby stressing fish and other stream biota.  In lakes, however, the 
stimulating effects of added nutrients result in algal blooms, which, when they collapse, may deplete 
the dissolved oxygen contained in bottom waters of the lake.  This oxygen depletion then renders the 
lower strata of the lakes unfit for habitation by coldwater fish species and other lake-dwelling 
organisms. 

For all of the foregoing reasons, the District seeks to control urban stormwater runoff to the 
maximum extent practicable so adverse impacts are not experienced by lakes and streams within the 
District. 

As evaluated by the Metropolitan Council Environmental Services  (MCES), Nine Mile Creek has a 
higher lead concentration than other assessed streams, likely due to the historic deposition of 
automobile exhaust.  It is unclear how long the effects of this deposition will persist.  Nine Mile 
Creek does have lower total suspended solids than other streams, likely due in part to the completion 
of the Lower Minnesota Valley streambank stabilization and restoration project.  Continued 
monitoring of the creek indicates that there is a significant and substantial water quality benefit from 
streambank stabilization. 

5.7 Impact of Soil Erosion on Water Quality and Quantity 
The major soil erosion problems occur during initial watershed development.  This impact can be 
minimized through construction site inspection and installation and maintenance of erosion control 
measures.  The District will continue to work with municipalities in developing more restrictive 
requirements for controlling soil and sediment erosion.  Experience indicates that individual home 
construction is the greatest source of sediment leaving urbanizing areas. 
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5.8 General Impact of Land Use Practices on Water Quality and 
Water Quantity 

The quality of stormwater runoff varies greatly in response to numerous factors, including (among 
others):  geographic location, watershed land use, intensity of land use, degree of imperviousness, 
time since the last storm event, amount and duration of rainfall, type of runoff conveyance system 
present, and the degree to which good housekeeping activities (e.g., street sweeping) are practiced 
within the watershed.  The wide range of runoff pollutant concentrations reported by various 
researchers is reported in Table 5-11, irrespective of predominant watershed land use. 

The presence of pollutants in urban storm runoff is basically the result of “buildup-wash off” 
phenomena that occur between and during storm events, respectively.  For a pollutant to be delivered 
to a surface water body via the storm runoff pathway, it must first be present (or available) on the 
watershed.  Next, it must be detached (either physically or chemically) and become suspended or 
dissolved in the runoff flow.  Finally, the pollutant must be transported with the runoff to a receiving 
water body.  In urban areas that are highly impervious, a wide variety of substances build up on 
impervious surfaces between storm events, and are easily detached and readily transported to surface 
waters through an efficient network of storm sewer drainage pipes.  Consequently, urban watersheds 
export relatively large amounts of pollutants to surface water bodies, as compared to undeveloped 
watersheds or to watersheds with less intensive land use activities predominating. 

The effect of watershed land use activities on the chemical quality of stormwater runoff is 
demonstrated by the data presented in Table 5-12.  Those data, collected as part of the U.S. EPA 
Nationwide Urban Runoff Program (NURP), are from widely disparate locations across the United 
States, and are only indicative of average runoff conditions.  They suggest that generally higher 
levels of stormwater pollutants result from more highly impervious watersheds drained by storm 
sewers.  Such data, derived from nationwide surveys, are less useful than locally collected data, 
however.  Table 5-13 summarizes runoff water quality data from four (4) Twin Cities metropolitan 
area watersheds.  The watersheds with more intensive land use activities (e.g., commercial and 
residential areas with storm sewers) generally yielded more stormwater pollutants than did the 
relatively open watershed.  The averages and ranges of runoff pollutant concentration data reported 
for these four Twin Cities area watersheds are confirmed by other, more recent data collected for the 
Minneapolis Chain of Lakes watersheds (see Table 5-14). 

The District expects that the storm runoff from the urbanized portions of the watershed will be of 
similar quality to that observed for the Minneapolis Chain of Lakes watersheds.  By the time this 
runoff reaches the ultimate receiving waters, however, its pollutant concentrations will likely be 
much lower than the data for raw, untreated runoff, since most of it will have passed through 
stormwater detention basins or other BMPs implemented by the District cities to remove pollutants. 
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Table 5-11 Range of Pollutant Concentrations in Urban Stormwater [Wanielista 1978]† 

Variable Low High  

BOD5 1 700 mg/L  

TOC 1 150 mg/L  

COD 5 3,100 mg/L  

SS 2 11,300 mg/L  

Total Solids 200 14,600 mg/L  

Volatile Total Solids 12 1,600 mg/L  

Settleable Solids 0.5 5,400 mg/L  

Organic N 0.01 16 mg/L  

TKN 0.01 4.5 mg/L  

NH3N 0.1 2.5 mg/L  

NO3N 0.01 1.5 mg/L  

Soluble PO4 2.1 10 mg/L  

Total PO4 0.1 125 mg/L  

Chlorides 2 25,000 mg/L ** 

Oils 0 110 mg/L  

Phenols 0 0.2 mg/L  

Lead 0 1.9 mg/L * 

Total Coliforms 200 150 x 106/100 ml  

Fecal Coliforms 55 110 x 106/100 ml  

Fecal Streptococci 200 1.2 106/100 ml  
 

____________________________ 

† Table quoted from Porcella and Sorenson (1980) Characteristics of Non-Point-Source Runoff and its 
Effects on Stream Ecosystems. EPA-600/3-80-032. 

*(e.g.) indicates a concentration that exceeds either a MDH HRL or a U.S.-EPA MCL for drinking water. 

**  With highway deicing. 

 



 

Nine Mile Creek Watershed District  
Water Management Plan—2006   5-91 
P:\Mpls\23 MN\27\2327634\WorkFiles\WtrMgmtPlan\2006 Plan_Final.DOC  

Table 5-12 Average Pollutant Concentrations (mg/L) in Urban Stormwater Runoff Samples from 
Nationwide Urban Runoff Program (NURP) Sites† 

 Land Use 

Pollutant* Residential Mixed Commercial 
Open/ 

Non-Urban 
COD 83 75 61 51 
TSS 140 101 90 216 
Pb 0.18** 0.19** 0.13** 0.054** 
Zn 0.18 0.19 0.33 0.23 
TKN 2.35 1.44 1.40 1.36 
N/N 0.96 0.67 0.63 0.73 
Total P 04.6 0.33 0.24 0.23 
Soluble P 0.16 0.07 0.098 0.06 
 
____________________________________ 

† Table quoted from MPCA (1989) Protecting Water Quality in Urban Areas -- Best Management Practices for 
Minnesota.  MPCA-Division of Water Quality, St. Paul. 

* Key: 

 COD = Chemical Oxygen Demand  

 TSS = Total Suspended Solids 

 TKN = Total Kjeldahl Nitrogen 

 N/N = Nitrate Nitrogen 

**(e.g.) indicates a concentration that exceeds either a MDH HRL or a U.S.-EPA MCL for drinking water. 
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Table 5-13 Watershed Characteristics and Flow-Weighted Mean Pollutant Concentrations (mg/L) for 
Storm Runoff from Four Twin Cities-Area Watersheds† 

 Monitoring Site 

Watershed 
Characteristics and 

Stormwater 
Pollutants* 

Brooklyn Park Yates 
Avenue 

Cottage Grove 
Iverson Avenue 

Golden Valley 
Sandburg Road 

Maple Grove Elm 
Creek 

Major Land Use Medium to high 
density residential 

Residential area under 
construction 

Light industrial Relatively open, less 
than 25% farmed 

Drainage Area 
(Square Miles) 

0.35 0.15 0.12 14.3 

Drainage System Curb and gutter Curb and gutter with 
some in-stream 
wetlands 

Curb and gutter Low gradient stream 

Typical Soils Flat sandy soils Gently sloping loamy 
soils 

Moderately sloped 
loamy soils 

Loamy, well drained 
soils 

Pollutant 
(mg/L) 

    

COD (mean) 90 38 138 65 

(range) 24-879 1-597 10-850 45-157 

TSS (mean) 133 740 337 10 

(range) 2-758 17-26,610 7-4,388 2-374 

Pb (mean) 0.23** 0.02** 0.19** 0.005 

(range) 0.015-1.8** 0.008-0.31** 0.003-1.5** 0.001-0.012 

Zn (mean) 0.198 0.235 0.185 0.012 

(range) .02-2.2 0.028-0.53 0.02-0.81 0.005-0.019 

TKN (mean) 3.6 1.2 2.5 2.1 

(range) 0.6-28.6 1.0-29.2 0.4-16.0 1.2-5.4 

N/N (mean) 0.79 0.07 0.42 0.27 

(range) 0.05-4.5 0.05-2.45 0.05-2.4 0.05-1.35 

Total P (mean) 0.63 0.62 0.63 0.35 

(range) 0.10-3.85 0.2-13.1 0.07-4.3 0.11-2.23 

 
___________________________ 
† Table adopted from MPCA (1989) Protecting Water Quality in Urban Areas—Best Management Practices 

for Minnesota.  MPCA-Division of Water Quality, St. Paul. 
 
* Key: COD = Chemical Oxygen Demand TKN = Total Kjeldahl Nitrogen 
   TSS = Total Suspended Solids N/N = Nitrate Nitrogen 
   Pb = Lead Total P = Total Phosphorus 
 
**(e.g.) Any highlighted number indicates a concentration that exceeds either a MDH HRL or a U.S. EPA 

MCL for drinking water. 
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Table 5-14 Minneapolis Chain of Lakes Storm-Runoff Water Quality Data Statistical Summary† 

Parameter Units 
Sample 

Size Average 
Standard 
Deviation Minimum Maximum 

Total Ortho Phosphate (mg/ P/L) 127 0.25 0.26 0.00 1.40 
Total Phosphorus (mg/ P/L) 127 0.43 0.39 0.03 2.45 
Total Nitrogen (mg/ N/L) 127 2.64 1.82 0.05 7.90 
Nitrate + Nitrite (mg/ N/L) 119 0.44 0.34 0.01 1.95 
Ammonia (mg/ N/L) 127 0.67 0.60 0.02 2.00 
Cadmium (µg Cd/L) 127 1.01 1.10 0.01 5.92* 
Magnesium (mg Mg/L) 126 2.43 2.40 0.28 17.10 
Silica (mg Si/L) 121 3.01 1.99 0.48 13.00 
Lead (µg Pb/L) 127 4.78 5.39 0.18 29.12* 
Potassium (mg K/L) 126 8.80 9.06 0.30 46.85 
Total Organic Copper (mg C/L) 121 15.17 17.39 0.67 150.00 
Copper (µg Cu/L) 127 16.90 15.93 0.75 51.00 
Calcium (mg Ca/L) 126 17.36 12.88 3.10 63.00 
Turbidity (NTU) 112 22.79 13.92 1.60 91.00 
Total Chromium (µg Cr/L) 126 31,93 119.26 3.33 1114.00* 
Zinc (µg Zn/L) 127 67.23 53.40 9.00 392.00 
Boron (µg B/L) 126 68.46 85.77 5.33 642.00* 
Nickel (µg Ni/L) 126 88.58 587.02 3.33 6459.00* 
Manganese (µg Mn/L) 126 92.12 128.73 0.67 985.00* 
Aluminum (µg Al/L) 126 124.50 138.34 13.33 1121.00 
Total Suspended Solids (mg/L) 95 135.48 159.41 3.00 1055.00 
Iron (µg Fe/L) 126 219.83 685.95 4.00 6909.00 
Sodium (mg Na/L) 122 460.90 665.65 1.20 2500.00 
Chloride (mg Cl/L) 122 460.90 665.65 1.20 2500.00 
Conductivity (µmhos/cm@25°C) 126 1393.85 2144.74 12.00 9600.00 
___________________________ 
† Table quoted from Barr Engineering Company (1992) Minneapolis Chain of Lakes Clean Water 

Partnership Project – Stormwater Monitoring Study:  Hydrologic/Nutrient Budgets for 1991.  Report to the 
Minneapolis Park and Recreation Board. 

 
* (e.g.) Any highlighted number indicates a concentration that exceeds either a MDH HRL or a U.S. EPA 

MCL for drinking water. 
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This Plan specifies the use of BMPs, including stormwater detention ponds constructed in accordance 
with MPCA design criteria, to remove stormwater pollutants.  A public information program is a 
component of this Plan (See Section 4.6, Public Participation, Information and Education Goal, and 
Section 6.4, Information Program), included to heighten public awareness of the fact that all 
materials and substances placed or spilled on the land surface may ultimately be carried by storm 
runoff into surface water bodies or the groundwater.  The District will continue to support public 
information seminars and participation at other local meetings and seminars.  Coupled with good 
housekeeping BMPs like frequent street sweeping to remove debris from streets and gutters, these 
urban stormwater BMPs will likely produce reasonably good storm-runoff water quality. 

The District cities employ an extensive list of BMPs to control erosion in developing areas.  In 
addition, the District conducts detailed plan review of all proposed developments, and inspects all 
permitted construction activities and erosion control devices.  Extensive requirements exist for silt 
control and revegetation of the site.  All temporary on site sediment basins are required to be 
constructed prior to site grading and to remain in place until the development is essentially complete 
and revegetated.   

There are many types of wetlands, just as there are a wide variety of types of lakes and rivers.  
Names associated with moving water include rivers, streams, creeks, brooks, and rills and those 
associated with standing water, include lakes, ponds, reservoirs, and pools.  In the same way, there 
are numerous names associated with wetlands, including marshes, fens, swamps, bogs, sloughs, and 
mires.  Each of the different water resources has its own set of values, functions, and uses but all 
have a place in the fabric of the environment.  These resources are treated with equal protection 
under the state water quality standards. 

Shallow seasonal wetlands are not more or less valuable in the landscape than deep open water 
wetlands, but their designated uses are as different as streams are different than rivers or lakes.  It is 
recognized that damming a stream to form a ponded reservoir causes significant changes in the 
habitat, the hydrology and water quality downstream, and the plants and animals utilizing the 
resource. 

In the same way, wetlands deserve careful consideration before they are converted to other types of 
wetlands or removed from the landscape altogether.  Water resources are not isolated from each other 
or from the ecosystem.  Wetland uses such as nutrient uptake, storm water storage, erosion control, 
low flow augmentation, wildlife habitat, and ground water recharge, are extremely valuable even in 
remote wetlands only distantly connected to the other resources in the watershed.  And wetland 
removal will have reverberations throughout the fabric of the landscape.  The poor water quality of 
the Minnesota River can be directly tied to the loss of small, seemingly insignificant, upland and 
riparian wetlands that cumulatively served the functions noted above. 

Significant adverse impacts to wetlands result in degraded water quality, both in the wetland and 
downstream.  These water quality impacts must be mitigated to prevent the loss of designated uses. 
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The U.S. Fish and Wildlife publication Circular 39 separates freshwater wetlands into eight types.  
These types range widely in characteristics.  Some have saturated soils for only a few weeks a year 
while other are flooded all year.  Some wetlands are treeless, containing only grasses and/or shrubs, 
while others are completely forested.  Thus each wetland type provides its own individual set of 
characteristics, values, and uses, yet all wetlands, to some extent, provide the attributes described 
below. 

Wetlands enhance water quality.  Filtering of pollutants by wetlands is an important function and 
benefit of wetlands.  These pollutants are often buried by new plant material, isolating them in the 
sediments.  The trapping of nutrients by wetlands also helps reduce excess plant growth in lakes and 
rivers.  The main nutrients of concern are phosphorus and nitrogen.  Common sources of nutrients in 
runoff are urban storm water, cultivated fields, and feedlots.  If a lake becomes polluted because of 
excess nutrients or sediments, lake restoration must be undertaken.  Most lake restoration methods 
are very costly, and this cost is usually borne by the public.  Thus the value of upland wetlands that 
capture nutrients can be significant. 

Sediments are trapped in wetlands in several ways.  When the narrow channel of a stream widens 
into a wetland, water velocity slows.  This allows the sediments time to drop out and settle in the 
wetland.  This also occurs along the riparian border of a stream, which capture erosional sediments 
before they can get to the stream.  When wetlands decrease stream velocity, downstream bank 
scouring is also diminished.  This further decreases the sediment in the stream and enhances the 
water quality.  These downstream water quality enhancements are an important public benefit 
provided by wetlands. 

5.9 Adequacy of Existing Regulatory Controls to Manage or 
Mitigate Adverse Impacts on Public Waters and Wetlands 

The regulatory controls of the District and its communities are adequate.  However, with recent 
promulgation of the wetland water quality rules and anticipated adoption of target pollution loads for 
the Minnesota River, as well as nonpoint source recommendations of the United States 
Environmental Protection Agency (U.S. EPA), those controls will likely need revision to incorporate 
expected changes. 

A NMCWD permit program is in place. Within this program, land alteration, flood plain, work in 
water areas, appropriation and discharge of waters are regulated.  The Alteration-of-Lands regulation 
affects any lands which may reasonably be expected to introduce sediment into public waters within 
the District.  Through this regulation the District requires implementation of recommended BMPs.  
Alterations of less than 100 cubic yards of material are generally not expected to introduce sediment 
into public waters.  Mass balance modeling and trend analysis of data collected through monitoring 
by the District indicated no significant degradation of water quality due to soil erosion through 
construction activities. 
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All portions of the District are covered by a local government unit responsible for implementing the 
1991 Wetlands Conservation Act (WCA).  That Act is adequate to maintain the tangible and intrinsic 
values of wetlands as natural storage and retention systems. 

All natural storage and retention systems within the District are regulated.  Protected waters are 
regulated through a permit program administered by the MDNR.  The District comments upon Work 
in Protected Waters permits.  Work in waters not protected by the state permit program is regulated 
by the District.  Water areas include all lakes, ponds, streams, marshes, and other wetlands within the 
District. 

The work in waters permit authorizes regulation of wetlands exempt from the WCA.  More 
important, the work in waters permit effectively regulates work in all natural storage and retention 
systems.  Regulation through the WCA and the District’s Work In Waters permit is adequate to 
protect natural storage and detention systems. 

Despite the adequacy of its regulatory programs, the District believes that its regulations should be 
revised expressly to adopt and fine-tune recently promulgated wetland water quality rules and other 
water quality requirements, such as the Nondegradation Requirement contained in municipal Phase 2 
NPDES Stormwater Permits.  These changes would provide an opportunity for the District to further 
refine its integrated resource management strategy by including wildlife, biological and forestry 
elements to the regulations.  As part of the District’s Rules revision in 2007, the District may be 
more restrictive on required setbacks from sensitive waterbodies. 

5.10 Adequacy of Capital Improvement Programs 
Underlying the enactment of environmental laws and the implementation of environmental programs 
is the implicit statement that the considerable costs of pollution control are outweighed by its 
benefits.  The costs of nonpoint source pollution control have become a larger part of the overall 
picture in Minnesota in recent years, as nonpoint source problems have become more apparent and as 
control efforts have increased accordingly.  The costs, however, are both more diffuse and more 
difficult to calculate than those for point source programs.  Having concluded that the comprehensive 
costs of water pollution control efforts are not yet fully calculated, the benefits are even less 
precisely measured.  Theoretical models for translating water quality improvement into economically 
measured benefits exist, but no attempts have been made to do this for the State as a whole, much 
less at the level of a watershed district.  These costs and benefits are difficult to quantify, and 
evaluation must be made on a case-by-case basis using best professional judgment. 

The nonpoint source pollution control program of the State is considerably younger than the 
corresponding point source program, and to some extent is still in the developmental stages.  One of 
the challenges is to translate control activities into measurable benefits.  If not in terms of dollars, 
results should be seen in terms of pollutant load reductions (e.g., lake water quality data indicate that 
there are quantifiable benefits to watershed runoff management BMPs).  As these relationships 
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become better known, the District will amend its Plan to incorporate more detailed assessment of 
financial impacts, costs, and benefits. 

Regardless of these cost:benefit analysis difficulties, the capital improvement authority of the District 
is adequate to correct problems relating to water quantity management.  Designation of flood plain 
and its regulation assuming ultimate development conditions was appropriate and successful.  
Similarly, capital improvement authority of the District is adequate to correct water resource 
problems relating to fish and wildlife habitat.  However, some fish and wildlife habitat problems may 
not be water-related such that the District cannot correct them.  In such instances, the District role is 
to support the fish and wildlife management activities of the MDNR.  With respect to public waters 
and wetland management, capital improvement authority of the District is adequate to correct 
problems relating to recreational-use criteria designated by the MPCA for activities such as 
swimming, fishing, wildlife habitat, and aesthetic viewing. 

5.11 Future Potential Problems 
A serious future problem is the continuing cost of implementing surface water and groundwater 
protection strategies during the land use redevelopment cycle.  Many existing land uses will prove 
inconsistent with protection of sensitive groundwater recharge areas and wellhead protection zones.  
The Districts’ proactive approach to managing this problem is outlined in Section 4.5.5 
(Groundwater Protection—Objectives & Actions) of this Plan.  Another potential problem is the 
growing transportation system within the watershed that will undoubtedly lead to alterations of the 
hydrologic system and require reassessment of the potential groundwater impacts. 

 




