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DATE: 4-25-2024 FILE REF: NA 
 
TO: Mike Polkinghorn, Limit Calculator; Carson Johnson, Compliance Engineer 
 
FROM: Madeline Roberts, Stream Biologist; Kristi Minahan, Water Quality Standards; Diane Figiel, Limit 

Calculator Coordinator 
 
SUBJECT: Village of Clayton, Clayton Branch (WBIC 2625100) to South Branch Beaver Brook (WBIC 2624400), 

Polk County 
 
 
Overview of issue  
In preparation for reissuance of the Village of Clayton permit, staff were requested to do a site visit to determine the 
appropriate stream classifications for the receiving waters. Clayton has an option to continuously discharge from Dec-Feb 
and June-Aug with annual average design flow of 0.0909 MGD, but they sometimes do not discharge during these time 
frames. They have noncontinuous discharge in the other months, with a permitted daily maximum flow of 0.17 MGD for 
March, 0.26 MGD for April and Sept.-Nov., and 0.07 MGD for May (0.26 , 0.40, and 0.11 cfs respectively).  
 
At some time between 1976 and 1978, the outfall was moved from a location next to the treatment ponds to their current 
outfall location ~2,500 ft west of the facility, via a pipe. This is documented in historical memos from 1976 (Moe & 
Teske) and 1978 (Oehmcke). The current outfall is located west of US HWY 63 just north of Clayton Br. with a very 
short flow path (about 50 ft.) to Clayton Br. 
 
The facility’s previous permit limits were based on LAL for 0.1 mile from the outfall, though this appears to be a 
misinterpretation of the location of the LAL in code (which was based on the old outfall location). The downstream 
portion of Clayton Branch and the South Branch Beaver Brook has been treated as warmwater, and downstream 
protection limits for phosphorus for these segments are included in the permit.  
 
Water resources staff visited the site on Sept. 11, 2023. The objective of the site visit was to determine the appropriate 
stream classifications for Clayton Branch at the point of discharge and downstream. Staff were unable to do a fish survey 
in Clayton Branch on that date due to limited flow and extensive reed canary grass in the stream and lack of permission at 
downstream crossings. However, a previous fish survey was available from 2002 for Clayton Branch. A fish survey 
farther downstream on South Branch of Beaver Brook was conducted on August 8, 2023.  
 
Summary of recommendations 
• Segment X: OLD LAL (no longer relevant to facility’s discharge path): Clayton Branch (WBIC 2625100, aka 

“unnamed tributary to the S. Br. Beaver Brook”) from outfall to old railroad crossing (~0.1 mi) 
o Codified designated use: There was a short stretch immediately downstream of the 1976 outfall location near the 

treatment ponds, east of an old railroad crossing that was initially listed in the 1970s (and is still listed) in ch. NR 
104 as Limited Aquatic Life (LAL, part of WBIC 2625100). The general location is shown on Map 1 and the 
exact location of this segment is documented in the 1976 memo/map. In 1978 and in 2003 it was recommended 
that this LAL listing be removed because the outfall was no longer located there. NR 104 lists this as LAL-
Diffuse surface water for the following extent: “Drainage − Tributary − South Branch Beaver Brook (Clayton) –
Drainage area east of railroad tracks in W1/2, SE1/4, NE1/4, Sec. 13, T33N, R15W”. The railroad tracks were 
converted to the Cattail State Trail (see Map 1 for old track location), but the extent of this segment is shown on 
the map based on the PLSS in code. 

o Classification used for previous permit issuance: LAL for ~0.1 mile 
o Previous stream class recommendations: The 2003 recommendations proposed removing this LAL portion and 

replacing it with an LFF farther downstream (see Seg. 1).  
o Modeled Natural Community: Cool-Cold Headwater 
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o New recommended Natural Community and Designated Use: Not evaluated since the discharge location is farther 
downstream. Recommend removing LAL from code. 

• Segment 1: Clayton Branch from current outfall to ~0.1 mi downstream at private crossing 
o Codified designated use: Not listed in NR 104 as LAL or LFF, so defaults to full fish and aquatic life-Warmwater 
o Classification used for previous permit issuance: Facility’s limits have been based on 0.1 mile LAL and 

Warmwater after that. However, this appears to be a misinterpretation of the LAL segment, which does not apply 
to Seg. 1. 

o Previous stream class recommendations:  
 At one point, the 2003 recommendations proposed “LFF from the WWTP outfall in the NWQ T33N R15W 

S13 for 1.5 miles to the east-west town road in T33N R15W S11” (which we interpret to mean 105th Ave in 
S11)”.  

 However, the historic file records indicate an email exchange on May 21, 2003 between Laura Bub and Jim 
Cahow, indicating that the overall recommendation was that Clayton Branch be removed from the code 
altogether (no longer LAL or LFF). This was proposed to be done in “Phase II” of the code revisions (the 
above recommendation was for an interim revision for Phase I). Jim Cahow, Stream Biologist, had conducted 
field surveys in 2002 which concluded that all of Clayton Branch should be considered full fish and aquatic 
life. A portion from Hwy 63 down one mile was Macroinvertebrate, with the portion from there to S. Br. 
Beaver Brook recommended as Diverse Fish & Aquatic Life--Non-Gamefish Community Waters (an older 
classification terminology). 

o Modeled Natural Community: Cool-Cold Headwater 
• New recommended Natural Community and Designated Use: Designated Use is recommended as either LFF or 

Warmwater. NC Verification not done at this time. 
•  Segment 2: Clayton Branch from private crossing to S. Br. Beaver Brook 

o Codified designated use: Not listed in NR 104 as LAL or LFF, so defaults to full fish and aquatic life-Warmwater 
o Classification used for previous permit issuance: Warmwater 
o Previous stream class recommendations: NA 
o Modeled Natural Community: Cool-Cold Headwater 
o New recommended Natural Community and Designated Use: Full fish and aquatic life-Warmwater. NC not 

verified at this time. 
• Segment 3: South Branch Beaver Brook (2624400) 

o Codified designated use: Not in NR 104 as LAL or LFF, so defaults to Warmwater 
o Classification used for previous permit issuance: Warmwater 
o Previous stream class recommendations: NA 
o Modeled Natural Community: Cool-Cold Headwater 
o New recommended NC & DU: Full fish and aquatic life-Warmwater. NC not verified at this time due to high 

number of tolerant species.  
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Site overview maps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map 1. Site map of Clayton WWTP current outfall (blue dot), Clayton Branch (WBIC 2625100, segment 1 & 2), and 
South Branch of Beaver Brook (Segment 3, WBIC 2624400). Fish survey was done on Segment 3 100m downstream of 
25th Street. The 1976 outfall location (yellow triangle) was either proposed but never used or was discontinued by 1978. 
The LAL segment listed in ch. NR 104 (red dashed line) is shown in relation to the proposed 1976 outfall point. 
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Map 2. Map included in the 
permit application submitted by 
facility and received by DNR in 
2000, showing what may be a 
pipe (dashed line) running East 
to West for 2,500 feet to the 
outfall at the current location. 
This map also shows the former 
railroad line. (Handwriting says 
“effluent sample point”.) 

Map 3. Blue dot shows 
outfall, west of Hwy 63. 
This location is based on 
visit with facility operator 
on September 11, 2023. 
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Historic Recommendations and Memos 
• 1976 memo from Terry Moe and David Teske. The historic LAL recommendation in ch. NR 104 for a segment of 

Clayton Branch along the previously existing railroad tracks was based on the 1976 site visit by Terry Moe. At that 
time, the program expected the outfall to be constructed along that segment near the lagoons and railroad track. 

• 1978 memo from A. A. Oehmcke. In 1978 the outfall was recorded in its current location (in the field west of the 
facility and old track location) during a site visit done by A. A. Oehmcke. Oehmcke recommended that the LAL 
portion be removed from code, because the outfall was not at that location. It also recommended an LFF segment be 
added from the current outfall location through the southern half of Section 11. This was then used as the basis for a 
2003 recommendation for a code update to remove the LAL portion and add an LFF portion; however, the code was 
never updated. 

• 2002 memo by Jim Cahow. In this memo, the stream had water present most of the year even up to highway 63 during 
an above average precipitation year. At that time the stream was experiencing runoff from a manure pit that was 
overflowing as well as runoff from cheese waste that was landspread upstream of Highway 63. Cahow stated that with 
improved agricultural practices the stream would likely see an improvement in its biological community. Staff 
sampled macroinvertebrates ~400m downstream of Highway 63 near the outfall location. Macroinvertebrates found 
included narrow-winged damselflies, northern case-maker caddisflies, finger-net caddisflies, water boatmen, a 
predaceous diving beetle, a Helisoma snail, fingernail clams, tubifex worms, leeches, scuds (Hyalella azteca), 
chironomids, chaoborus, and daphnia magna. A fish survey was also done downstream of 125th Avenue. Due to soft 
sediment the survey was limited to 20m. Forty-eight total fish and 6 species were captured, including 39 brook 
stickleback, 3 fathead minnow, 2 northern redbelly dace, 2 brassy minnow, 1 pearl dace, and 1 finescale dace. If a full 
survey had been possible, it is likely more fish and possibly more species would have been captured. Clayton Branch 
was recommended to be listed as full aquatic macroinvertebrate life near the outfall and full fish and aquatic life 
downstream. This recommendation was meant to supersede the Oehmcke recommendation. 

• 2003 draft code recommendations table prepared by Laura Bub. In the 2003 recommendations table, Clayton Branch 
was presented as several segments.  However, a subsequent email (May 21, 2003 between Laura Bub and Jim Cahow) 
revealed that the 2003 recommendation should have been based on Cahow’s more recent 2002 site visit and fish 
survey, and therefore the entire extent of Clayton Branch should be considered full fish and aquatic life-Warmwater 
(forage fish/non-gamefish). Historic (lettered) segments illustrating the 2003 recommendation from the Laura Bub 
table (shown in Map 4) are as follows: 

o Segment X “OLD LAL” was a short stretch immediately downstream of the 1976 outfall location near the 
treatment ponds, east of an old railroad crossing. This segment is still listed in ch. NR 104 as Limited Aquatic 
Life (LAL, WBIC 2625100; the general location is shown on Map 1 and the exact location of this segment is 
documented in the 1976 memo/map). In 2003 it was recommended that this LAL listing be removed. 

o Seg. A is a segment proposed in 2003 to be added as a new Limited Forage Fish (LFF) segment, from the 
current outfall (blue dot on Maps 1-3) extending 1.5 miles to what we believe is 105th Ave. (same WBIC). 

o Segment B is the remainder of Clayton Branch (same WBIC) down to its confluence with South Branch 
Beaver Brook (Segment C, WBIC 2624400).  

o **Note again that the 2003 recommendations in the Laura Bub table were determined to be in error based on 
the email exchange with Jim Cahow, so Map 4 is simply for explanatory purposes of the historic record. 
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Map 4.  Shows the current outfall location (blue dot), old proposed 1976 outfall location (black triangle), with Segment X 
(OLD LAL) and Segs. A-B. (DNR Water Condition Viewer) 
 
 
Current Site Observations  
Water resources staff visited the site in August and September 2023. The objective of the site visits were to determine the 
appropriate stream classifications for Clayton Branch at the point of discharge and downstream and determine if a fish 
survey was possible.  
 
Upstream of Segment 1 the stream was dry at the crossing of HWY 63 on 2 site visits, one in August and one in 
September. Conditions in the summer of 2023 were dry, with Clayton in a moderate drought. The Village of Clayton was 
discharging on September 11, 2023 during the site visit. Downstream of Highway 63 the stream was dry and had many 
wetland plants within the channel. The outfall is a clay drainage tile pipe. The effluent was flowing over broken clay tile 
pieces and grass (photo 1). The flow path becomes a more defined channel approximately 6 feet long with sand bottom 
before emptying into Clayton Branch. A short distance upstream of where the outfall joins Clayton Branch, the channel 
was covered in reed canary grass and sedges with water present ~ 6 inches deep. 
 
• Segment 1: Clayton Branch from current outfall to ~0.1 mi downstream at private crossing 

Downstream of the outfall water was present. Dense reed canary grass prevented sampling and inhibited staff’s ability 
to follow the flow.  

• Segment 2: Clayton Branch from private crossing to S. Br. Beaver Brook 
Water was in the stream channel both upstream and downstream of the 105th Avenue crossing. Upstream of 105th 
Avenue there is a defined channel leading into a pool that is surrounded by wetland plants. Downstream of 105th 
Avenue is very similar to the upstream side with a plunge pool and channel that flows through wetlands.  

Outfall 
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• Segment 3: South Branch Beaver Brook (2624400) 
Upstream and downstream of 20th Street the stream has a defined channel with increased stream width that flows 
through wetlands. Fish were observed downstream of 20th Street. Upstream of 25th Street there is a large pool/ponded 
area in a wetland complex. Downstream of 25th Street the stream has a large plunge pool that becomes a 3m wide 
channel through wetlands. Fish were observed on the downstream end by the culvert. 

 
Fish and Habitat Survey Results  
Staff conducted a site visit on September 11, 2023 at Clayton Branch. Large stands of reed canary grass in the channel and 
limited water prevented them from doing a fish survey. Water depth and instream habitat were also difficult to determine 
with the conditions. Staff did not have permission to access the stream below the outfall or upstream/downstream of 105th 
Avenue. Since the crossing at 105th Avenue held water all summer during a drought year, it likely holds water year round. 
Approximately 0.1 miles downstream of the outfall the stream becomes more meandering and appears to hold more water 
on aerial photos. This could be the transition between an intermittent stream and where the stream holds water more 
consistently and would support a full fish community. 
 
A 100m fish survey and qualitative habitat survey was done downstream of 25th Avenue on South Branch of Beaver 
Brook on August 8, 2023. A total of 147 fish were caught from 9 species, including one game fish: northern pike (Table 
1). Depth and habitat was good, with many pool areas, bends, and undercut banks (Table 2). A diverse aquatic plant 
community was present. Overall qualitative habitat score was 65. Thick aquatic vegetation inhibited capture of fish, so 
more were present than what is reported. Habitat and stream conditions are similar to the crossing at 20th Street. Clayton 
Branch at 105th Avenue is likely similar in habitat with a smaller channel width.  
 
 

Fish Survey Data for South Branch of Beaver Brook 
Site Station 

length (m) 
Fish species Count Length 

 downstream of 25th Street  100 Creek chub 23  
  Central mudminnow 82  
  White sucker 12  
  Common shiner 1  
  Hornyhead chub 3  
  Northern pike 1 4.9 
  Johnny darter 1  
  Black bullhead 3  
  Western blacknose dace 11  
Total   147  

Table 1. Fish survey data for South Branch of Beaver Brook (WBIC 2624400). Fish survey was conducted on August 8, 
2023. 
 

Habitat Survey Results for South Branch of Beaver Brook 

Site 

Mean 
Stream 
Width 

(m) 

Riparian 
buffer 
width 

Bank 
erosion Pool area Width:depth 

ratio 

Riffle:riffle 
or bend:bend 

ratio 

Fine 
sediments 

Cover 
for fish 

Overall 
score 

Downstream 
of 25th Street 3 Good 

(10) 
Good 
(10) 

Excellent 
(10) Good (10) Good (10) Poor (0) Excellent 

(15) 65 

Table 2. Qualitative Habitat Survey for South Branch of Beaver Brook (WBIC 2624400) conducted on August 8, 2023. 
Survey was done on the same segment as the fish survey. 
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Discussion and Designated Use Recommendations 
Note: Recommendations from this site visit are shown at the top of this memo. 
Overall Clayton Branch transitions from an intermittent stream that likely provides habitat for fish seasonally to a 
perennial stream with a fish community. Clayton Branch is impacted by the agriculture upstream of the outfall, where it 
has been channelized and has a limited buffer. The channelization likely limits how long water is held within the stream 
and reduces available habitat. Agricultural land use can also lead to high peak flows and lower base flows (i.e. flashy 
hydrology) which may be contributing to the intermittent flows observed. Clayton Branch’s lower section has a forested 
and wetland riparian corridor and more consistent water. South Branch of Beaver Brook below the confluence with 
Clayton Branch is a perennial stream that flows through wetlands and a fish community. 
 
• Segment 1: Clayton Branch from current outfall to ~0.1mi downstream at private crossing 

This segment had water on the day of the site visit. Close to the outfall, the stream likely has flow when the WWTP is 
discharging, during rain events, and likely seasonally in spring and fall since upstream of the outfall no water was 
present during the site visit and in August. This is also supported by the 2002 memo. The extent of time when water is 
present directly below the outfall is unknown. Agricultural land use and channelization likely limit flows and habitat 
in this segment. Continuous water is likely present downstream of the outfall approximately 0.1 miles where the 
stream becomes more meandering based on aerial photos. This change in stream characteristics could be the transition 
between an intermittent stream and where the stream has water more consistently. This location is also close to where 
the 2002 segment change from “macroinvertebrate full aquatic life” to “full and diverse aquatic life warmwater” was 
recommended. Because the distance between the intermittent and continuous segments is not very long, it is likely 
that fish would move up to this segment and upstream of the outfall seasonally when water is present. A good fish 
community was present in 2002 downstream from this point even through significant agricultural impacts were 
present. Habitat has likely improved since the 2002 field visit as the manure pit and cattle impacts are no longer 
present. For these reasons the designated use for segment 1 could appropriately be limited forage fish; however, an 
LFF designation may require a Use Attainability Analysis (UAA) and Administrative Code revision. If a UAA found 
that a warmwater use is attainable if controllable conditions were controlled, then a warmwater use would apply.  

• Segment 2: Clayton Branch from private crossing to S. Br. Beaver Brook 
This segment had water present upstream and downstream of 105th Avenue and where it joins S. Br. Beaver Brook 
near 20th Street in a dry year. This indicates that this segment is perennial. The habitat is likely similar to S. Br. 
Beaver Brook downstream of 25th Street. Clayton Branch upstream of 105th Avenue has a smaller width, but it is 
expected to support a full fish and aquatic life based on available habitat and the fish observed in 2002. Three of the 
six species observed in 2002 are classified as headwater species, which fits the habitat for this segment. The change in 
stream characteristics below the private crossing indicate that water is likely present more often than in segment 1. 
With more water present, it is likely that this segment supports a full fish community. Thus the recommended 
Designated Use is warm water forage fish community.  

• Segment 3: South Branch Beaver Brook (2624400) 
A full fish community is present downstream of 25th Street. Water levels and habitat are very similar from 20th Street 
to downstream of 25th Street. While a natural community verification could not be done, the observed fish community 
is typical of a cool-warm headwater community. If land use practices improved, the observed fish community could 
change. South Branch of Beaver Brook’s recommended Designated Use is full fish and aquatic life-Warmwater.  

 
Are code changes and/or a Use Attainability Analysis needed? 
• The LAL portion should be removed from code as it is no longer relevant to the facility’s effluent path; additionally, 

the location description of the segment is very unclear. 
• The designated use for segment 1 could appropriately be limited forage fish; however, an LFF designation may 

require a Use Attainability Analysis (UAA) and Administrative Code revision. A future fish survey during a 
spring/early summer timeframe may be useful in verifying the fish community. If a UAA found that a warmwater use 
is attainable if controllable conditions were controlled, then a warmwater use would apply. 

• The modeled natural community for South Branch Beaver Brook is Cool-Cold Headwater, which would be a 
coldwater designated use category, so verification is needed on the appropriate classification for Segment 3. The 
classification of S. Br. Beaver Brook would not be likely to affect permit limits so is a lower priority to survey. 
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Photos taken 8-1-2023, 8-8-2023, & 9-11-2023 
 

 
 

Photo 1. Outfall pipe. 
 

Photo 2. Upstream view of flow path from outfall pipe before it joins 
Clayton Branch. 
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Photo 4. Clayton Br. Near outfall confluence looking downstream. 

Photo 3. Clayton Br. above outfall confluence looking upstream. 
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Photo 5. Clayton Br looking upstream at 105th Avenue. 

Photo 6. Clayton Br looking downstream at 105th Avenue. 



12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 7. Clayton Br.-S. Br. Beaver Brook looking upstream at 20th Street. 

Photo 8. S. Branch of Beaver Brook looking downstream at 20th Street. 
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Photo 9. S. Branch of Beaver Brook looking upstream at 25th Street. 

Photo 10. S. Branch of Beaver Brook looking downstream at 25th Street. 
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Photo 11. S. Branch of Beaver Brook looking upstream at fish 
survey end. 

Photo 12. S. Branch of Beaver Brook looking downstream in fish 
survey. 
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Photo 11. S. Branch of Beaver Brook looking downstream  

Photo 11. S. Branch of Beaver Brook looking downstream  
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