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Figure F5 2004 watershed assessment land use map 
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Appendix G --- Water Quality Assessments – 2008 305(b) Report 
 
The 2008 305(b) water quality assessments for Union Grove Lake are found below.  
They describe the rationales behind the finding that the primary contact recreation and 
aquatic life uses are not fully supported.  There are separate assessments for the 
algae/turbidity and pathogen indicator impairments. 
 
 
Algae/turbidity 305(b) Assessment  

Results from the ISU and UHL lake surveys suggest that the Class A1 uses at 
Union Grove Lake are “not supported.” Using the median values from these 
surveys from 2002 through 2006 (approximately 22 samples), Carlson’s (1977) 
trophic state indices for Secchi depth, chlorophyll a, and total phosphorus were 
71, 70, and 68 respectively for Union Grove Lake. According to Carlson (1977) 
the Secchi depth and chlorophyll a values place Union Grove Lake in the 
hypereutrophic category, while the total phosphorus value places Union Grove 
Lake in between the eutrophic and hypereutrophic categories. These values 
suggest very high levels of chlorophyll a and suspended algae in the water, very 
poor water transparency, and high levels of phosphorus in the water column.   
 
The level of inorganic suspended solids is very high at Union Grove Lake and 
suggests that non-algal turbidity contributes to the impairment. The median 
inorganic suspended solids concentration at Union Grove Lake was 9.4 mg/L, 
which was the 24th highest of the 132 monitored lakes.  
 
Data from the 2002-2006 ISU and UHL surveys suggest a moderately large 
population of cyanobacteria exists at Union Grove Lake that also may contribute 
to the impairment at this lake. These data show that cyanobacteria comprised 
79% of the phytoplankton wet mass at this lake. The median cyanobacteria wet 
mass (32.9 mg/L) was also the 35th highest of the 132 lakes sampled.   
 
The Class B(LW) (aquatic life) uses are assessed (monitored) as “partially 
supported” due to violations of the state’s criterion for pH. High levels of algae 
and inorganic turbidity also remain water quality concerns at this lake. Data 
from the ISU and UHL lake surveys show that during 2002-2006 there was one 
violation of the Class B(LW) criterion for ammonia in 15 samples. Based on 
IDNR’s assessment methodology, a single violation of the ammonia criterion does 
not suggest impairment of the Class B(LW) uses. There was one violation of the 
Class B(LW) criterion for dissolved oxygen in 22 samples (5%). Based on IDNR’s 
assessment methodology this violation is not significantly greater than 10% of the 
samples and therefore does not suggest impairment of the Class B(LW) uses. 
There were, however, 5 violations of the pH criterion in 22 samples (23%). These 
violations are significantly greater than 10% of the samples and therefore do 
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indicate an impairment (partial support/monitored) of the Class A1 and Class 
B(LW) uses at Union Grove Lake.   
 
Physical/chemical data from the IDNR-UHL beach monitoring program also 
indicate that the Class B(LW) uses at Union Grove Lake should be assessed 
“partially supported” due to violations of the pH criterion. Using beach 
monitoring data from 2004, 2005, and 2006, there was one violation of the Class 
B(LW) criterion for dissolved oxygen in 69 samples (1%), and 12 violations of the 
pH criterion in 69 samples (18%). The violations of the pH criterion are 
significantly greater than 10% of the samples and therefore suggest impairment 
(partial support/monitored) of the Class A1 and Class B(LW) uses at Union 
Grove Lake.   
 

 
Pathogen Indicator (E. coli) 305(b) Assessment  

The Class A1 (primary contact recreation) uses are assessed (monitored) as “not 
supported” due levels of indicator bacteria that exceed the state water quality 
criteria, violations of the state’s pH criterion, and also due to poor water 
transparency and nuisance algae blooms that violate Iowa’s narrative water 
quality standard protecting against aesthetically objectionable conditions. The 
Class B(LW) (aquatic life) uses are assessed (monitored) as “partially 
supported” due to violations of the state’s criterion for pH. The high levels of 
algae and inorganic turbidity remain water quality concerns at this lake. Fish 
consumption uses are “not assessed” due to lake of fish tissue monitoring at this 
lake. Sources of data for this assessment include (1) results of the statewide 
survey of Iowa lakes conducted from 2002 through 2006 by Iowa State University 
(ISU), (2) results of the statewide ambient lake monitoring program conducted 
from 2005 through 2006 by University Hygienic Laboratory (UHL), (3) 
information from the IDNR Fisheries Bureau, and (4) results from the IDNR-UHL 
beach monitoring program in 2004, 2005, and 2006.  
 
Results of IDNR beach monitoring from 2004 through 2006 suggest that the Class 
A1 uses are "not supported." Levels of indicator bacteria at Union Grove Lake 
beach were monitored once per week during the primary contact recreation 
seasons (May through September) of 2004 (22 samples), 2005 (23 samples), and 
2006 (28 samples) as part of the IDNR beach monitoring program. According to 
IDNR’s assessment methodology, two conditions need to be met for results of 
beach monitoring to indicate “full support” of the Class A1 (primary contact 
recreation) uses: (1) all thirty-day geometric means for the three-year assessment 
period are less than the state’s geometric mean criterion of 126 E. coli orgs/100 
ml and (2) not more than 10 % of the samples during any one recreation season 
exceeds the state’s single-sample maximum value of 235 E. coli orgs/100 ml. If a 
5-sample, 30-day geometric mean exceeds the state criterion of 126 orgs/100 ml 
during the three-year assessment period, the Class A1 uses should be assessed as 
“not supported”. Also, if significantly more than 10% of the samples in any one of 
the three recreation seasons exceed Iowa’s single-sample maximum value of 235 
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E. coli orgs/100 ml, the Class A1 uses should be assessed as “partially 
supported.” This assessment approach is based on U.S. EPA guidelines (see pgs 
3-33 to 3-35 of U.S. EPA 1997b).   
 
At Union Grove Lake beach, the geometric means of 17 thirty-day periods during 
the summer recreation seasons of 2004, 2005 and 2006 exceeded the Iowa water 
quality standard of 126 E. coli orgs/100 ml: 15 of 18 geometric means violated in 
2004, 2 of 19 geometric means violated in 2005, and 0 of 24 geometric means 
violated in 2006. Also, the percentage of samples exceeding Iowa’s single-sample 
maximum criterion (235 E. coli orgs/100 ml) was significantly greater than 10% 
in 2004: 55%. The percentage of samples exceeding the single-sample maximum 
criterion was not significantly greater than 10% in 2005 (13%) or 2006 (7%). 
According to IDNR’s assessment methodology and U.S. EPA guidelines, these 
results suggest impairment (nonsupport) of the Class A1 (primary contact 
recreation) uses.   
 
Union Grove Lake was sampled as part of IDNR’s Safe Lakes Program, which 
aims to identify sources of bacteria to selected beaches where bacteria levels have 
consistently violated the state water quality criteria. The Safe Lakes Program was 
not able to identify the sources of bacteria to Union Grove Lake. However, a 
“beach groomer” was purchased and used at this lake to remove goose 
droppings. This new procedure is expected to decrease bacteria levels at this 
beach in the future.  
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Appendix H --- Public Comments 
 
IDNR received one public comment during the public comment period for the Union 
Grove Lake TMDL.   
 
 



1

Berckes, Jeff [DNR]

From: Bro, Melody - Toledo, IA [melody.bro@ia.nacdnet.net]
Sent: Monday, June 29, 2009 3:25 PM
To: Berckes, Jeff [DNR]
Cc: kasal@netins.net; mjsnider@traer.net; jbruene@iowatelecom.net; mckenna4@fctc.coop; 

Jones, Larry.E - Toledo, IA
Subject: Union Grove TMDL

Follow Up Flag: Follow up
Flag Status: Completed

Drawing from farm visits with nearly all of the watershed's owners or operators, here are 
my comments:

Figure 8: There are NO row crops grown in the watershed with conventional tillage.

Figure 8: Does "conservation till" incorporate both minimum tillage and no-till?  I can 
come up with exact figures if you need them, but the vast majority of row crops in the 
watershed are no-tilled.

Table 16: Having made contact with all of the cattle producers in the watershed, I believe
a generous beef head number is actually less than 300, not nearly 400.

Table 16: There are no dairy cattle in the watershed.

Thanks for coming on the 15th to enlighten us.  You did a nice job!

Melody A.C. Bro
Union Grove Lake Watershed Coordinator
Tama SWCD
102 Hwy 30 West     Toledo, IA  52342
641/484-2702, ext. 120     melody.bro@ia.nacdnet.net
www.iowadnr.gov/water/watershed/uniongrove/
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Berckes, Jeff [DNR]

From: Bro, Melody - Toledo, IA [melody.bro@ia.nacdnet.net]
Sent: Monday, June 29, 2009 3:36 PM
To: Berckes, Jeff [DNR]
Cc: kasal@netins.net; mjsnider@traer.net; jbruene@iowatelecom.net; mckenna4@fctc.coop; 

Jones, Larry.E - Toledo, IA
Subject: Union Grove TMDL

Follow Up Flag: Follow up
Flag Status: Completed

Jeff:

I forgot one other comment re: the beef cattle, many of them are in the watershed for only
a few months of the year.  Also, at least one producer hauls his lot manure outside of the
watershed to spread it on his fields.

Melody A.C. Bro
Union Grove Lake Watershed Coordinator
Tama SWCD
102 Hwy 30 West     Toledo, IA  52342
641/484-2702, ext. 120     melody.bro@ia.nacdnet.net
www.iowadnr.gov/water/watershed/uniongrove/
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July 7, 2009 
 
Mel Bro 
Union Grove Lake Watershed Coordinator 
Tama SWCD 
102 Hwy 30 West 
Toledo, IA 52342 
641-484-2702 ext. 120 
 
Dear Ms. Bro: 
 
The following is a response to comments received via e-mail on June 29, 2009: 
 
Drawing from farm visits with nearly all of the watershed's owners or operators, here are my 
comments: 
 

Figure 8: There are NO row crops grown in the watershed with conventional tillage. 
 
Figure 8: Does "conservation till" incorporate both minimum tillage and no-till?  I can 
come up with exact figures if you need them, but the vast majority of row crops in the 
watershed are no-tilled. 
 
Table 16: Having made contact with all of the cattle producers in the watershed, I believe 
a generous beef head number is actually less than 300, not nearly 400. 
 
Table 16: There are no dairy cattle in the watershed. 
 
(subsequent e-mail) I forgot one other comment re: the beef cattle, many of them are in 
the watershed for only a few months of the year.  Also, at least one producer hauls his lot 
manure outside of the watershed to spread it on his fields. 

 
IDNR Response 
 
We appreciate your comments and excellent work towards improving Union Grove Lake water 
quality.  It sounds as though practices in the watershed are moving in the right direction thanks to 
your efforts.   
 
Cropping practices and the numbers of livestock in the watershed are a moving target, often 
changing year to year and month to month.  We do the best we can with the data available at the 
time.  The differences you mention would have a minor impact on the conclusions of the TMDL 
and numbers and practices might be different next year as watershed conditions change.  The 
following are more specific responses to your comments. 



 
The tillage practices used for the modeling were obtained from a 2004 field assessment done by 
Charlie Kiepe, a former NRCS employee.   

 
The watershed modeling was done in 2007 based on the Kiepe assessment.  The department 
assumes that tillage practices change over time with different rotations as does land use.  Both 
may be different two or three years from now.  In Figure 8 the conventional tillage represents 
only 18 percent of the row crop phosphorus load and 8 percent of the entire phosphorus load to 
the lake.  Were this to be no till, all other factors being equal, the change in phosphorus load 
would be a reduction of from 1 to 4 percent depending on which of the seven subbasins the row 
crop was in.   
 
One of the big advantages of developing separate subbasin GWLF models was the capability of 
using different sediment delivery ratios (SDR) for each based on ecoregion and other factors 
rather than a single SDR for the whole watershed.  This has a much more significant impact on 
modeling results than tillage practices since the SDR ranges from 13 to 27 percent rather than the 
straight 27 percent used for the RUSLE modeling.   
 
For the bacteria modeling, the livestock counts are entered as a combination of manure applied to 
simplified landuses at different times of the year and the fraction of time grazing cattle spend in 
pasture, confined, and in the stream.  Bacteria delivery to the lake is similar in concept to soil 
loss in that only a fraction of the organisms available for washoff from pasture and cropland are 
delivered to the lake.   
 
The livestock numbers used were estimates from Cal Wolter of the IDNR GIS section and are 
based on his evaluation of county agricultural statistics and aerial coverages of watershed 
buildings and landuse.  Livestock numbers can easily fluctuate 20 or 30 percent year to year and 
for modeling we tend to lean towards more conservative figures, i.e., using the larger annual 
average estimates.  The difference noted in overall numbers of livestock would have a minor 
impact on bacteria delivered to the lake during the recreation season since it is assumed that most 
manure is applied to fields in the late fall.  Due to your information regarding cattle numbers, we 
have removed the dairy cattle estimates from our calculations and added the same number to 
beef cattle.  The information can be found listed in Table 16 on page 42. 
 
Thank you again for your comments.  If you have further questions, I can be reached at 515-281-
5917.   
 
Sincerely, 
 
 
 
William Graham, TMDL Project Manager 
Watershed Improvement Section 
 


