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Water Treatment Plant

Constructed 2007

Design Capacity 5 million gallons per day

Actual Capacity 3.2 million gallon per day
Plant Evaluation Authorized 2015

Plant produces excellent water quality
Baxter  Standard

Iron (mg/L) 0.05 0.30
Manganese (mg/L) <o0.05 0.05
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Raw Water Quality

Well water is tough to treat
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Raw Water Quality

Well water is tough to treat



Process Train Test Results



Plant Evaluation Steps

Sampling of Water Quality throughout the process
Visual inspection of Air Scour and Backwash
Freeboard measurements

Backwash rate

Bed Expansion

Floc analysis

Backwash turbidity analysis

Bed fluidization

Box excavation

Polymers testing



Findings

Well water quality is difficult to treat.
Total Organic Carbon > 2mg/L.

a) Complexes the iron and manganese.

Simul air/water media is not getting clean.
a) Flume impedes backwash.

Solids removal is minimal in detention basin.
Recycle pump sends solids to the detention basin.
Removing solids from detention basin is difficult.
Reduce loading on the filter to improve filter output.

Feeding polymer will help aggregate solids.



Flume design prevents

simultaneous air/water backwash
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Improving Plant Output Options

A floating decanter in the recycle basin.

Add polymer to improve settling in the detention
basin.

Replace existing troughs.
Conduct a pilot study to evaluate options.
Install plate settlers.

Install garnet in the filters.

Install a Densa Deg Clarifier.



2016 Improvements

Install a Floating Decanter in the
Recycle Basin Cost

Capital $20,000
Engineering $5,000
Total $25,000
P
by adding polymer Cost
Capital $30,000
Engineering $12,000

Total $42,000



2017 Improvements

Capital $200,000
Engineering $50,000
Total $250,000

Equipment Rental $18,000
Engineering $15,000
Densa Deg Study $3,500

Total $36,500



2017 Recommendation Improvements — cont.

Install Plate Settlers and Sludge
Removal System Cost

Capital $550,000

Engineering $100,000
Total $650,000

Implement Pilot Plant

Recommendation add

Densa Deg Clarifier Cost

Capital $1.2-1.8 million

Engineering $200,000

Total $1.4-2.0 million



QUESTIONS?

Naeem Qureshi

Progressive Consulting Engineers, Inc.
Phone: (763)560-9133

Email: naeemqureshi@pce.com
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TECHNICAL MEMORANDUM
Water Treatment Plant Evaluation for City of Baxter
January 2016

Section 1: Introduction

The City of Baxter constructed a 5 million gallons a day (MGD) iron and manganese removal plant, which
went online in 2007. The treatment process train included forced draft aeration, addition of chlorine
followed by potassium permanganate, detention and filtration. During the initial stages, episodes of pink
water in the plant effluent resulted in stopping the use of potassium permanganate and the plant now
adds only chlorine to catalytically remove manganese through manganese greensand filters. The
manganese greensand is charged every six month by potassium permanganate. The backwash flumes
were designed for simultaneous air/water backwash to clean the filters. However the 3 feet wide concrete
flume in the middle of the filter impedes the even distribution of air resulting in media loss. The City now
uses air/water backwash until the water reaches the lip of the flumes followed by water wash only. This
backwash procedure is less effective in cleaning the filters than simultaneous air/water backwash. The
filters are experiencing early breakthrough after only 14-16 hours of filter run resulting in reduced plant
capacity of about 3.2 million gallons a day. The city is growing and will soon need the total design plant
capacity of 5 MGD to meet the demands. The City retained PCE to evaluate the plant and recommend
steps to attaining the 5 MGD design capacity.

Naeem Qureshi from Progressive Consulting Engineers, Inc. (PCE) visited the Water Treatment Plant on
June 2 2015. Naeem met with Kevin Cassady, Steve Karels and Curt Paulson to conduct a filter
evaluation on Filter No. 4. The plant evaluation continued on June 3, 2015 with the assistance of the
utility staff. Naeem went back to the plant on Tuesday July 22, 2015 to verify the connections of the
drains in the detention basin and to redo parts of the evaluation as the controls on Filter 4 were
malfunctioning during the initial testing as the recently installed transducer was

not calibrated.

Water Quality

Wells No. 1, 2, 3 and 4 serve the Water Plant. Table 1 and Graph 1
show the water quality of each of the four wells for tests taken in 2013
and 2006. Being a ground water supply, the raw water quality is quite
consistent. The data shows that the concentration of Total Organic
Carbon has increased in the raw water from Wells No. 1, 2 and 4.
Ammonia has decreased in all the wells except Well 3. Iron levels
have decreased in all the wells and Manganese levels decreased in
Wells No. 1, 2 and 4. Total Organic Carbon levels above 2 ppm have
been shown to complex the iron and manganese producing colloidal
particles less than 1 micron. These particles tend to breakthrough the
filter at low headloss.

Samples of the water throughout the treatment process were taken
and analyzed in April 2015. Wells No. 1 and 3 were operating during
the time of the sampling. The test results are shown in Table 2. During
the first visit to the plant, the detention basin effluent was retested for
dissolved iron by filtering the sample flume a through 0.45 micron filter
and testing the effluent. The test results showed a dissolved iron
concentration of 398 ug/L in contrast to the April 29, 2015 Lab Report
(Table 2) result of 3980 ug/L.

Progressive Consulting Engineers, Inc. Water Treatment Plant Evaluation
PCE Project No. 15011 City of Baxter



TABLE 1: Well Water Quality Data

Total
Sample . Organic :
Well ID Unit Ammonia Iron Manganese
Date Carbon
(TOC)
. 2/9/2006 ppm (or mg/L) 2.0 1.3 4.54 0.505
City Well #1 - 51722013 | ppm (or mgiL) 3.0 11 4.04 0.425
. 2/21/2006 ppm (or mg/L) 2.5 15 4.00 0.466
City Well #2 =5 172/2013 | ppm (or mgiL) 28 11 3.89 0.403
. 3/1/2006 ppm (or mg/L) 3.4 1.1 4.86 0.402
City Well #3 - 51722013 | ppm (or mgiL) 2.8 1.2 2410 0.413
. 3/20/2006 | ppm (or mg/L) 2.0 2.4 3.01 0.572
City Well #4 - g 222013 | ppm (or mg/L) 3.2 1.0 3.47 0.407

Bold shows increasing numbers

Graph 1: Well Water Quality Data
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TABLE 2: Sample Test Results from the Laboratory Report dated April 29, 2015

PLANT
INFLUENT DETENTION
' (RAW AERATOR TANK FILTER PLANT
Parameter Units WATER) | EFFLUENT | EFFLUENT |EFFLUENT | EFFLUENT
Alkalinity, Total as CaCO3 |mg/L |174 172 168 163 164
Field pH S.u. 7.4 7.5 7.1 7.3 7.4
Iron ug/L 4090 4460 4010 <50.0 <50.0
Iron, Dissolved ug/L NA* 439 3980** <50.0 <50.0
Manganese ug/L 441 495 432 0.61 <0.50
Manganese, Dissolved ug/L NA* 426 416 <0.50 <0.50
Nitrogen, Ammonia mg/L |1.1 1.1 0.059 0.040 <0.040
Total Hardness by 2340B  |ug/L 171000 180000 172000 180000 177000
Total Organic Carbon mg/L 2.7 2.7 25 25 2.5

NA* Analysis not applicable.
**[ron Dissolved was retested and showed levels of 398 ug/L

Process

The treatment process consists of forced draft aeration in two aerators. A chlorine dosage of 11.9 mg/l is
added to the aerator effluent to neutralize the 1.1 mg/l of ammonia and to oxidize the iron and
manganese. The water then enters the 80,000 gallon detention basin, which provides about 30-minute
detention time at 5 MGD design capacity. The detention basin is baffled to prevent short circuiting. There
are two small drains each at the beginning and the end of the detention basin and the floor has a very
limited slope and is essentially level. The detention basin is not designed for the sludge removal. The
drains in the detention basin empty into the recycle basin for eventual removal and disposal of sludge.
The detention basin effluent is collected by a flume and is conveyed through a 20 inch pipe, to the filters.
The free fall of the water from the weirs to the filters may cause the floc to break up

The plant has four gravity filters 24'’x12’ in size constructed primarily to remove suspended solids. The
filter area of each filter is 288 square feet. The media consists of 12 inches of anthracite and 18 inches of
manganese greensand plus. The filters are equipped with media retaining flumes designed for
simultaneous air/water backwash. The filters have Leopold underdrains with an Integrated Media
Support (IMS) cap. A 3-feet wide concrete flume runs the length of the filter trapping the air resulting in
air bursts and loss of media during simultaneous air/water backwash. The filtered water is then treated
with chlorine to the desired chlorine residual and with fluoride to comply with drinking water regulations
before it is conveyed to the clear well. High service pumps supply the finished water to the distribution
system.

Table 3 details the depth of each type of media in the filter.

Water Treatment Plant Evaluation
City of Baxter
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TABLE 3: Depth and Type of Media

Media Depth Effective Size
Anthracite 18 inches 0.9 mm
Manganese Green 12 inches 0.3-0.35 mm
Sand

Filter No. 4 was chosen for filter evaluation. Filter No. 4 backwash starts with shutting the influent valve
allowing the water to filter to the clearwell until the water level in the filter is about 2.5 feet below the lip of
the flumes. The air/water backwash starts and continues for 6 minutes at 3 standard cu. ft /min/sq. ft rate
until the water reaches the lip of the flumes. After the air/water backwash the air is purged from the filter
followed by a water only backwash which lasts for 7 minutes at 10-13 gallon /min/sq. ft. The filters are
backwashed about every 14-16 hours at about 1.5 gpm/sq. feet loading rate. The filter runs would be
much shorter at the design rate of 3 gpm/sqg. feet. The backwash water is conveyed to a backwash
recycle basin from which the water is recycled to the head of the plant.

Section 2: Visual Inspection of Air Scour & Backwash
The air/water scour was visually observed as uniform and vigorous. This

indicates that the air/water scour system is performing adequately.

Visual inspection of the filter bed before and after backwash is one
method to determine if there is uniform backwash. The media surface in a
properly performing filter backwash is normally uniform (or flat) after the
backwash. A non-uniform surface is an indication of non-uniform
distribution of the flow by the under drain.

During the filter evaluation, it was observed that the media bed in the
filters was uniform both before and after backwashing. This indicates that
the under drains are performing properly.

Section 3: Freeboard Measurement

The periodic backwashing of media results in the washing away of some of
the fines in the media. The distance between the bed surface and the top of
the flumes was measured and compared with the design freeboard
dimension. The change in freeboard determines how much media has been
lost over a period of time. The measurements are also used to confirm the
visual inspection of the filter beds that they are all uniform.

To measure the freeboard, the filters were drained below the media level.
The drawings show an original freeboard of 67-3/8". Freeboard
measurements were taken by placing a level on the flume and then
measuring the distance from the top of the level to the top of the media. The
level height was 2-3/4".
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The results from this process at various locations within Filters 1, 2, 3 and 4
are shown in Table 4. Detailed measurements are detailed in the Appendix.

TABLE 4: Freeboard

Filter No. Design Max. Min. Variation Media Loss Average Loss
1 67 3/8" 69 1/2” 69" 1/2" | 15/8"-21/8" (15/8"+2 1/8")/2;/;
2 67 3/8" 70 1/4” 69 3/4” 1/2"| 23/8"-31/8" (23/8"+3 1/8")/2;/42,,
3 67 3/8" 70" 69" 1"| 15/8"-25/8" (1 5/8"+2 5/8")/2 1:/8?:'
4 67 3/8" 70 1/2” 71" 1/2" | 35/8"-41/8" (35/8"+4 1/8")/2778:?,

As shown in the Table 4, there were variations in freeboard measurements of only up to 1”. This is within
an industry accepted range. The visual inspection discussed in the previous section was confirmed that
the beds of all filters were uniform.

The media depth has decreased 1 7/8-3 7/8 inches, from the design depth, since the construction of the
plant approximately 7 years ago. The average media loss calculation in Filters No. 1 through 4 is shown
in Table 5. Table 5 shows that Filter 4 has lost the most media. In addition in 2010, 24 cubic feet of
media was added in each filter (96 cu. ft. total). The total volume of media in all the four filters is 2,880
cubic feet (4x288 sq. ft. x 30”). The total media loss of 351 (255+96) cubic feet from all the four filters is
about 12%, which is considered excessive for only about 7 years of operation. The cause of this
excessive media loss is malfunctioning of the air/water simultaneous backwash. During an air/water
backwash air is trapped by the flume and burps carrying media into the flume resulting in media loss

TABLE 5: Media Loss Calculation

Filter No AREA LOSS VOLUME
' (sqg. ft.) (in) (cub. ft.)
1 288 17/8" 45
2 288 2 3/4” 66
3 288 21/8" 51
4 288 37/8" 93
Total --- - 255

Water Treatment Plant Evaluation
City of Baxter
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Section 4: Backwash Rate
The Plant has a backwash flow meter. During backwash the meter showed that the maximum backwash
flow rate is 2,995 gpm.

Area of Filter: 288 sq. ft.
Backwash Flow Rate: 2,955 gpm

Backwash Rate / Sq. Ft: 2,995 gpm = 10.4 gpm/sq. ft.
288 sq. ft

To properly fluidize a filter bed the backwash rate should be greater than 10 gpm/sq. ft. for the 0.30-0.35
mm manganese greensand sand and 9 gpm/sqg. ft. for anthracite. The Great Lakes — Upper Mississippi
River Board Recommended Standards for Water Works (Ten State Standards) recommends
backwashing filters at a minimum of 15 gpm/sq. ft. When air scouring accompanies the backwashing, the
rate can be lower. Based on the calculation, the backwashing rate in Filter No. 4 is 10.4 gpm/sq. ft, which
is adequate.

Section 5: Bed Expansion

The air scour for Filter No. 4 was terminated after a 6 minute normal air/water
simultaneous wash period and the bed expansion tool was anchored so that the
bottom of the tool was at the top of the media. The filter was then backwashed
normally. The tallest pipe, which had media in it, was at the 7 inch level of the
tool indicating that the bed expansion was 7 inches. The American Water Works
Association (AWWA) recommends that to properly clean media the bed
expansion should be between 25-35% of total media depth. The original installed
depth was 30" and measured about 28" on average because of media loss. The
minimum bed expansion, based on the 25-35% bed expansion rule, for a 28” bed
depth should be 7 — 9.8 inches. These results indicate that the backwash rate is
adequate.

Section 6: Core Samples
Filter No. 4 was drained before and after backwashing and a coring tool was

used to collect a filter media sample of the filter bed. Upon inspecting the media
from the core samples, it was noted that the media appeared to be normal before
and after backwashing. No mud ball formation was noticed.

Section 7: Media Floc Retention Analysis
To quantify how effective the backwash is in cleaning the filter media bed or how

much material the filter media is accumulating, a media floc retention analysis
was conducted. A 50-gram sample from the core sample of the media was taken

Progressive Consulting Engineers, Inc. Water Treatment Plant Evaluation
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of the filter. A sample was collected both before and after backwashing at the
top, middle and bottom depth ranges.

The standard procedures for filter floc retention analysis were then followed. The
test involves placing 50 grams of the media sample in a 500 milliliters (mL)
Erlenmeyer flask, adding 100 mL of clean water, completing 30 seconds of
agitation, and decanting the water into a bottle. This procedure was completed
five times for each media sample. All the decanted water was then combined
agitated, and the turbidity of the resulting solution was measured and multiplied
by 2 and reported as the floc retention turbidity. The resulting data is listed in
Table 3.

TABLE 6: Floc Retention Analysis Results

Core Sample Meglia Depth Floc Retention - Turbidity (NTU)
(inches) Before Backwash | After Backwash
Filter No. 4 | Top 0"-5" 324 1,000
Middle 10"-12" 151 145
Bottom 26"-28" 717 901

During the filtration process, particles suspended in the filtered water are removed largely through
entrapment within the filter media. As more and more water passes through the filter, the suspended
particles accumulate within the media, reaching levels that lead to one of two detrimental events. Either
they can cause headloss within the filter to reach excessively high levels (8 to 10 feet of hydraulic head)
or they can be pushed through the filter, resulting in increased turbidity in the bottom media. In extreme
cases it can cause a breakthrough. The head loss in the filter prior to backwash is shown in Table 7.
Between 4.0 — 4.4 psi is the maximum allowed filter headloss to prevent breakthrough. To meet this
criteria City of Baxter standard backwashing of the filter is necessary when this headloss is reached.

TABLE 7: Terminal Filter Headloss Before Backwash

Filter No. Headloss
1 4.4 psi
2 4.0 psi
3 4.2 psi
4 4.4 psi

In the first core sample taken before the backwash, the bottom sample showed very high turbidity. This
indicates that particulate matter has penetrated through the filter and is on the verge of breakthrough.
The core sample taken after the backwash shows that the particulate matter reaches the top of the
media and is not removed completely during the backwash. The filters were designed for simultaneous
air/water backwash. The filters are now being backwashed by a freeboard simul-wash step wherein
complete removal of particulate matter does not occur and the filter media is not being adequately
cleaned.
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In order to maximize the use of a given filter, the filter needs to be backwashed at a sufficient rate to
remove these entrapped particles from the media. During backwash, as the wash water flows upwards
through the filter, it lifts the media causing the bed to expand and attain a fluidized state. The bed
expansion and fluidization permits entrapped particles to be released and flushed upward and out of the
media into the wash water flumes. During backwash, these particles should be removed from the media.
The existing backwashing process is not adequately removing particles and they have been
accumulating in the filter.

Section 8: Backwash Turbidity Analysis

A complete backwash was performed on Filter No. 4. During the
backwash process, samples of the backwash water were collected
every minute from the overflow flume at the side of the filter. The
turbidity of each sample was measured with a turbidity meter. The
results are listed in Table 8.

TABLE 8: Backwash Turbidity Analysis Results

Filter No. 70

4 Turbidity Over Time

Turbidity P 60 L —

(NTU) < 5 S
0 58.3 % \
1 58.3 £ 40 \
2 56.8 F 30
3 48.7 \
4 31.4 20 \
5 24.4 10
6 12.5

0 T T T T T T 1
0 1 %ime (min%ltes) 4 > 6

AWWA Standards recommend that the backwash be terminated when the backwash water turbidity is
between 15 and 25 NTUs. A typical backwash turbidity profile will start with high turbidity (typically over
100 NTU) in the first few minutes and decrease steadily throughout the backwash. The backwash
turbidity profile will level out when terminal backwash turbidity is reached. In Filter No. 4, the turbidity
started out at very low level of 58.3 NTU. It decreased rapidly down to about 12.5 NTU in 6 minutes
This low turbidity in backwash water indicates that the filter media is not being cleaned and particle
matter trapped in the filters is not been flushed out of the system. This agrees with the floc analysis
results. The floc analysis shows that the filter after backwash has a large amount of particulate matter in
the upper layers of the media. The backwash process used seems to be unable carry this particulate
matter out of the filter and into the backwash flumes. This is due to the fact that the simultaneous
air/water backwash is not operated according to the design.
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Section 9: Bed Fluidization

During water backwash, a probe was used to determine the bed
fluidization which is when the upward velocity of water is counter
balanced by the weight of the media. During bed fluidization, the probe
should not experience any resistance until it reaches the IMS cap. If a
portion of the underdrain is clogged, the probe will encounter some
resistance in penetrating the media.

The probe test showed that the media was fluidizing in most areas of
the filter. One area of the filter showed some resistance as discussed in
the following section.

Section 10: Box Excavation

Excavation inside a trench box was completed to get down to the IMS
cap in an area suspected of clogged underdrains and to verify accuracy
of the result of filter fluidization. The excavation continued until the IMS
cap was exposed. The exposed IMS cap did not indicate any clogging
and was in good condition.

Section 11: Polymers

The filters are backwashed when the filter headloss is between 4.0 - 4.4 psi. City’'s experience has
shown that if the filter continues to operate beyond this headloss breakthrough occurs resulting in
consumer complaints. As the filter run was terminated because of headloss, a jar test was conducted to
determine if feeding an anion polymer could increase the filters run time. The jar test was conducted by
Mark Oberhelm from Hawkins Chemicals on July 8", 2015. The results are included in the appendix.
The results show that feeding about 0.25 ppm of Aqua Hawk 6527, an organic low molecular weight
coagulant, will help aggregate the particular matter.

In June 2009 the City added a high molecular weight polymer to the detention basin effluent. The unit
filter run volume did increase to 2403 gallons with filter runs increasing to 28.5 hours. However, the
feeding system continued to plug and required constant attention. Also the polymer was being carried
through with the backwash effluent into the backwash recovery basin and preventing the settling of the
particulate matter and as a result the sludge was coming back to the filter influent. The feeding of the
polymer was ultimately abandoned.
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Section 12: Findings/Conclusions
Discussion

The raw water quality serving the Baxter water plant is poor with high iron, manganese, total organic
carbon and ammonia. Water quality test conducted during the treatment process shows that the aerator
is very effective in oxidizing the iron. The removal of iron and manganese in the detention basin is
negligible reducing iron from 4,460 ug/L to 4,010 ug/L and manganese from 495 ug/L to 430 ugl/l.
Chlorine is very effective in neutralizing almost all of the ammonia. The TOC reduced only from 2.7 mg/L
to 2.5 mg/L in the detention basin and remains unchanged from the detention basin effluent to the plant
effluent. TOC levels of over 2.0 mg/L have been shown to cause complexing of iron and manganese
forming colloidal particles of less than 1 micron. These particles tend to pass through the filter causing
breakthrough. The filter runs are 14-16 hours at about 1.5 gpm/sq. feet loading rate and would be about
half at the design loading rate of 3 gpm/sq. feet ..

During the annual cleaning of the detention basin, samples of the sludge were taken from the four
compartments of the detention basin and analyzed. The results are shown in Table 9.

TABLE 9: Concentration of Iron and Manganese in Detention Basin Sludge

. : Compartment
Constituent Unit
1 2 3 4
Iron (mg/kg) 136,000 401,000 246,000 399,000
Manganese (mg/kg) 1,180 39,500 3,390 38,900

The results show that most of the removal of iron and manganese is occurring in compartment 2 and 4.
This is expected as the oxidation process occurs later in the detention stage.

The floc analysis of the filter media shows that the backwash is ineffective in removing the particulate
matter lodged in the interstitial pore spaces of the media. The original design of simultaneous air/water
backwash, which is effective in removing the particulate matter cannot be used, because of media loss
due to the non-uniform distribution of air. The non-uniform distribution of air is caused by the 3-foot wide
flume in the middle of the filter, which occupies about 25% of the filter area.

The filters are loaded with about 4,010 ug/l of iron and 432 ug/L of manganese. With this level of
particulate matter in the water and complexed iron and manganese, filter runs and plant output will not
substantially improve unless loading on the filters of iron and manganese is reduced. It is therefore
essential that the particulate load on the filter be reduced by aggregating and removing the particulate
matter prior to the water going to the filters. This can occur in the detention basin or a new solids contact
unit. Bench scale jar testing has shown that adding low molecular weight anion organic polymer would
produce the best result in aggregating and settling of the solids. However, the settling basin was not
designed to remove solids and essentially has a flat floor with two small drains. The two drains flow to
the recycle basin with any sludge from the detention basin being handled by the recycle basin sludge
pump. Major modification to the detention basin will be needed. To enhance settling the baffle walls in
the detention basin will need to be removed and a plate settler installed. The drains will need to be
modified to remove the accumulated sludge. A possible layout and costs of those maodifications are
included in the conclusions and the appendix of this report.
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Aggregating and removing the particulate matter in the detention basin will have the added advantage of
co- precipitating and removing TOC. The TOC levels may be reduced to below 2.0 mg/L thus preventing
the complexing of iron and manganese, which will result in longer filter runs and higher plant production.

Another option would be to build a new solids contact unit and intercept the flow from the detention
basin and direct it to a new solids contact unit prior to discharge to the filters. The effluent from the new
solid contact unit may need to be pumped to the filters.

The recycle basin currently recycles the flow after the solids have a chance to settle. One way to ensure
that the recycle water has the least solids is to install a floating decanter, which always draws water from
the top. This would reduce the loading on the filter to some extent.

The option for improving the filter backwash would require the removal of the existing concrete flumes
and installing a 24’ long flume in each filter. The flumes will be designed for simultaneous air/water
backwash.

The plant is designed to facilitate adding 2 more filters. Although two new filters could be added to
increase plant capacity, this will still not provide the 5 MGD design capacity.

One option to improve the filter run is to add garnet to the filters. The effective size of the garnet is 0.2-
0.25 mm and it will provide a much denser filter with the enhanced ability of preventing early
breakthrough. However the filters have an IMS cap and in order to prevent the fines from penetrating the
cap a 2" course layer of garnet will be necessary. Garnet has a specific gravity of 4 and is much heavier
than greensand. Garnet would remain mostly at the bottom of the filter as is necessary for preventing
breakthrough.

Conclusions:

1. The raw water quality serving the plant is difficult to treat due to high levels of iron, manganese,
TOC and ammonia.

2. The level of TOC is above 2.5 mg/L and TOC seems to complex the iron and manganese, which
is resulting in early breakthrough.

3. The particulate loading of iron and manganese on the filter is very high and has to be reduced to
improve the filter run length.

4. Simultaneous Air/Water backwash is not working properly and the filter media is not getting
adequately cleaned during backwash.

5. There is minimal removal of iron and manganese in the detention basin

6. Jar testing has shown that a low molecular anionic organic polymer can aggregate the particulate
matter.

7. The filter runs of 14-16 hours at about 1.5 gpm/sq. feet loading rate would reduce to about 10
hours at the design loading rate of 3 gpm/sq. feet.

Options for Detention Basin Improvement

1. Remove the baffles in the detention basin and install a plate settler and Skier sludge removal
system. Modify the drains. Opinion of Probable Cost: $650,000

2. Install a decanter to backwash pump along with guide channel to recycle cleanest backwash
water. Opinion of Probable Cost: $25,000

Progressive Consulting Engineers, Inc. Water Treatment Plant Evaluation
PCE Project No. 15011 City of Baxter



3. Install a solid contact/ DensaDeg high rate clarifier. This will require extending the building and
construction of a pumping station. Opinion of Probable Cost: $1.2 — $1.8 million

Options for Filter Improvement

1. Remove existing flumes and the 36” wide gullet and replace them with 24’ long simultaneous/air
water backwash flumes. Opinion of Probable Cost: $250,000

2. Install 2 inch garnet support gravel and 2 inch garnet media to the filters. Raise the exiting flumes
about 3 inches. Opinion of Probable Cost: $150,000 including engineering cost

NOTE: These opinion of probable cost may vary by 25%. A feasibility study will have to be
completed for more accurate cost estimates.

Recommendations:
2016

=

Install a floating decanter and connect it to the recycle pump suction. Opinion of Probable Cost:
$20,000 Engineering Cost: $5,000

N

Inject polymer upstream of the detention basin to improve its performance. Opinion of probable
cost: $ 30,000 Engineering Cost: $12,000 Chemical Cost: $600/month
2017

1. Replace existing flumes Opinion of Probable Cost: $200,000 Engineering Cost: $50,000

2. Complete a pilot plant study to evaluate the various options. This will include a pilot plant study
and sending 55 gallons of water to the DensaDeg supplier to evaluate the settling and particulate
removal in a DensaDeg clarifier. It is assumed that the City staff would run the pilot with
assistance from PCE staff, which will prepare the pilot study protocol and review the results daily.
PCE staff will operate the pilot plant for a day during startup and will make adjustments in testing
procedures after reviewing the results every morning. At the end of the study PCE staff will
prepare a report and recommendations.

Opinion of Probable cost:
Pilot rental $18,000
PCE Staff time $15,000
Optional - DesaDeg Study  $3,500

3. Implement Pilot Study recommendation

a) Install plate settlers in the detention basin along with a sludge removal system. Opinion of
Probable Cost $550,000. Engineering $100,000

b) Expand the building and construct a DensaDeg clarifier and connecting Piping and pumps.
Opinion of Probable Cost: $1.2-$1.8 million Engineering Cost: $200,000

c) Add Garnet gravel and garnet media to the filters Opinion of probable cost $150,000

Progressive Consulting Engineers, Inc. Water Treatment Plant Evaluation
PCE Project No. 15011 City of Baxter
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Item A: SuperSettler™ Plate Pack WesTech Model Number: PSP88

General Scope of Supply

Description

Number of Clarifiers
Application

Total Flow Rate

Flow Rate per Unit

Assumed Plate Surface Area
Plate Efficiency

Projected Loading Rate

Pate Spacing

Inclined Plate Angle
Approximate Shipping Weight

Unit

each

gpm
gpm

ft’

%
gpm/ft’
in

deg

Ibs

Dimension/Capacity

8

Surface Water Clarification
3472

434

947

100

0.46

2

55

34,000

Equipment Description

WesTech’s SuperSettler plate pack units are an excellent pretreatment option prior to filtration. Utilizing
inclined plates minimizes overall basin surface area for new installations and maximizes overall capacity

of existing basin upgrades.

The SuperSettler’s compact footprint is up to 1/10" the size of a conventional sedimentation basin.



Super Settler™ Dimensional Information

Description Symbol Dimension Unit

Overall Length L 16’-6” Feet, Inches
Overall Height H 7'-9” Feet, Inches
Width B 6’-3” Feet, Inches

e

: v

/

Detailed Scope of Supply

Item Description Material

Plates Inclined plates 304SS

Launder Two (2) effluent launders with adjustable v-notch ~ 304SS
weir plate

Support Beams Plate pack support beams with anchors 304SS

Assembly Fasteners 304SS

Surface Preparation and Painting

Paint
Coating Area Fabricated Steel MOC Paint Type
Submerged Coating Stainless None

Non-Submerged Stainless None




On-Site Service

WesTech Trips to the Site

Number of Trips Number of Days Includes
2 3 Installation inspection, startup, instruction of plant
personnel, and observation of torque testing

Clarification Comments

The installation of these plate packs will require the removal of the existing internal detention basin
walls.

NOTE: ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS.

ITEMS NOT BY WESTECH

Electrical wiring, conduit or electrical equipment, piping, valves, or fittings, lubricating oil or grease, shop
or field painting, field welding, erection, detail shop fabrication drawings, performance testing, bonds,
unloading, storage, concrete work, field service, (except as specifically noted).



Item B: Zickert Shark™ WesTech Model Number: ZSEA

General Scope of Supply

Description Unit Dimension/Capacity
Number of Mechanisms Each 1

Application Surface Water

Basin Size Feet 16'x51.33’

Number of Scrapers per Basin Each 1

Number of Siphons per Basin Each 1

Drive Type Electric

Equipment Description

The ZICKERT Shark™ sludge scraper is specially designed for continuous sludge removal without disturbing the
sludge blanket or interrupting the sedimentation process. Thousands of customers worldwide have seen the
benefits of applying this system.

The ZICKERT Shark™ is designed for the efficient removal of surface scum without the excessive use of
transport water.



Detailed Scope of Supply

ltem Unit/Size  Quantity Description Material
Main Scrapers 752012 1 Scraper mechanism with ~ 304SS
scraper profiles,
push/pull rod, guide, and

guide tubes
Motor 1 % HP
Suction Header 304SS
Hydraulic Cylinder
Link Arm Connects drive to scraper 304SS
mechanism
Flat Bars
Glide Strips Mounted to basin floor UHMW
Anchor Bolts and Fasteners 304SS

Control Panel

Controls & Instrumentation

Description Type Notes
Control Panel Type NEMA 4X 304SS For complete control of the scraper mechanism

On-Site Service

WesTech Trips to the Site

Number of Trips  Number of Days Includes
2 3 Installation inspection, startup, instruction of plant
personnel, and observation of torque testing

Clarification Comments

The installation of these sludge removal mechanisms will require the removal of the existing internal
detention basin walls.

NOTE: ANY ITEM NOT LISTED ABOVE TO BE FURNISHED BY OTHERS.

ITEMS NOT BY WESTECH

Electrical wiring, conduit or electrical equipment, piping, valves, or fittings, lubricating oil or
grease, shop or field painting, field welding, erection, detail shop fabrication drawings, sludge
blow down controls, performance testing, unloading, storage, concrete work, field service,
(except as specifically noted).



Pricing

Proposal Name: Baxter WTP
Proposal Number: 1530306

1. Bidder's Contact Information

Company Name WesTech Engineering, Inc.

Contact Name Brett Boissevain

Phone 801.265.1000

Email bboissevain@westech-inc.com

Address: Number/Street 3665 S West Temple

Address: City, State, Zip Salt Lake City, UT 84115

Currency US Dollars
“A”  SuperSettler™ Plate Pack PSP88 $250,000
“B”  Zickert Shark™ ZSEA $100,000
Field Service

Daily Rate $960.00

Prices do not include field service unless noted, but it is available at the daily rate plus expenses. The customer will be charged for a
minimum of three days for time at the jobsite. Travel will be billed at the daily rate. Any canceled charges due to the customer's request will
be added to the invoice. The greater of visa procurement time or a two week notice is required prior to trip departure date.

Taxes (sales, use, VAT, IVA, IGV, duties, fees, import, etc.) Not Included

3. Payment Terms

Submittal Approval 15%
Release for Fabrication 35%
Net 30 days from Shipment 50%
Submittals, after PO receipt 6 to 8 weeks

Ready to Ship, after Submittal approval 18 to 20 weeks

Terms & Conditions: This proposal, including all terms and conditions contained herein, shall become part of any resulting
contract or purchase order. Changes to any terms and conditions, including but not limited to submittal and shipment days,
payment terms, and escalation clause shall be negotiated at order placement, otherwise the proposal terms and conditions
contained herein shall apply.

Paint: If your equipment has paint included in the price, please take note to the following. Primer paints are designed to
provide only a minimal protection from the time of application (usually for a period not to exceed 30 days). Therefore, it is
imperative that the finish coat be applied within 30 days of shipment on all shop primed surfaces. Without the protection of
the final coatings, primer degradation may occur after this period, which in turn may require renewed surface preparation and
coating. If it is impractical or impossible to coat primed surfaces within the suggested time frame, WesTech strongly
recommends the supply of bare metal, with surface preparation and coating performed in the field. All field surface
preparation, field paint, touch-up, and repair to shop painted surfaces are not by WesTech.



Technical Service Report
Iron Filtration Study

Baxter Water Plant

Baxter, MN

Iron Filtration Study

By: Mark Oberhelman, Dan Paulson
Date: 7/8/15

l. Baxter Iron Filtration Study
Il. Purpose: To improve iron loading on the filters.
Il Observations:

Water enters the plant after aeration and hyochlorite addition. The raw water has high
iron, ammonia and VOC levels. After passing through a detention zone the water
passes to the filters. The current level of iron in the water entering the filters was found
to be 3.57 ppm as iron. A sample of water was taken from the beginning of the
detention tank for testing. The first set of jars revealed high levels of off-gassing
causing floc treated with anionic flocculants to float. This ruled out the possibility of
using a high molecular weight flocculant and would also explain why they had failed in
the past. Coagulation appears to be the only means of precipitating and settling iron
particles ahead of the filters.

Iv. Data
Baxter Iron Filtration Study
Product Jar 1 Jar 2 Jar 3 Jar 4
Aqua Hawk 9847 0.25 ppm -
Aqua Hawk 6827 1.0 ppm -
Aqua Hawk 6527 1.0 ppm -
Observations Floc floated Settled Best settling Control

Aqua Hawk 6527 was determined to perform the best and was used for further testing.




Aqua Hawk 6527 Optimization

Product Jar1l Jar?2 Jar3 Jar4
Aqua Hawk 6527 0.25 ppm 0.5 ppm 0.75 ppm

Aqua Hawk 9847 0.1 ppm
Observations floated
Iron level 1.75 1.24 0.82 -
Raw iron - 5.27

Filter influent iron - 3.57

V. Conclusion
High molecular weight flocculants will not work due to off-gassing in the detention zone.
Aqua Hawk 6527 an organic low molecular weight coagulant performed the best and is
recommended for trial. No dilution water is needed. We recommend a dosage of 0.75
ppm as product.



Jar 1 Aqua Hawk 9847@ 0.25 ppm floating floc



Jar 4 no treatment



Pace Analytical Services, Inc.
1700 Elm Street SE

aceAnal ical Minneapolis, MN 55414
- 4 e e Phone: 612.607.1700
Field Services Division Fax: 612.607.6388

www.pacelabs.com

April 30, 2015

Naeem Qureshi

Progressive Consulting Engineers
6120 Earle Brown Drive

Suite 629

Minneapolis, MN 55430

RE: Progressive Consulting Engineers - Baxter WTP
Pace Field P/N: 12-15-0389 - Pace Lab P/N: 10303002
PCE-Baxter Apr.2015 WTP Study *Revised Cover Letter

Dear Mr. Qureshi

Please find enclosed, the laboratory report and data summary table for our recent
monitoring event at the Baxter Water Treatment Plant (WTP). The enclosed materials
relate to the monitoring event conducted on April 15, 2015. The following documents
are included with this submittal:

1. Cover Letter (revised to include Steve Karels last name and to correct truncated text)

2. Data Summary Table

3. Lab Report

Pace Analytical was contracted by Progressive Consulting Engineers to collect water
samples from five sources at the City of Baxter WTP. Onsite direction was provided
by the WTP facility representatives Steve Karels and Kevin Cassady.

Samples were collected directly into the laboratory sample bottles without the aid of a

sampling device. Filtering for Dissolved Iron and Dissolve Manganese was
conducted in the field using a 0.45 micron filter.

Thank you for the opportunity to serve Progressive Consulting Engineers. If you have
any questions regarding this report, please contact me at your convenience.

Respectfully,

Brad Jacobson
Project Manager
(612) 607-6375

Enclosures



PCE-Baxter WTP Study

Field Services Division Pace Lab Project No.: 10303002
Pace Field Project No.: 12-15-0389
Data Summary
PLANT
INFLUENT DETENTION
(RAW AERATOR TANK FILTER PLANT
Parameter Units WATER) | EFFLUENT | EFFLUENT | EFFLUENT | EFFLUENT
Alkalinity, Total as CaCO3 |mg/L |174 172 168 163 164
Field pH s.u. 7.4 7.5 7.1 7.3 7.4
Iron ug/L 4090 4460 4010 <50.0 <50.0
Iron, Dissolved ug/L NA* 439 3980 <50.0 <50.0
Manganese ug/L 441 495 432 0.61 <0.50
Manganese, Dissolved ug/L NA* 426 416 <0.50 <0.50
Nitrogen, Ammonia mg/L |1.1 1.1 0.059 0.040 <0.040
Total Hardness by 2340B  |ug/L 171000 180000 172000 180000 177000
Total Organic Carbon mg/L  |2.7 2.7 2.5 2.5 2.5

NA* Analysis not requested

Report Date: 4/29/15 bgj




Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

April 29, 2015

Mr. Brad Jacobson

Pace Analytical Services, Inc.
1700 Elm Street

Suite 200

Minneapolis, MN 55414

RE: Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

Dear Mr. Jacobson:

Enclosed are the analytical results for sample(s) received by the laboratory on April 16, 2015. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Timothy Sandager for

Dennsa Mohamed
dennsa.mohamed@pacelabs.com
Project Manager

Enclosures

cc: Pace Analytical - Field, Pace Analytical Field Services
Ms. Ciara Ruikkie, Pace Analytical Minnesota

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 18



Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Virginia Minnesota Certification ID's
315 Chestnut Street, Virginia, MN 55792
Alaska Certification #: UST-078
Alaska Certification #MN01084
Arizona Department of Health Certification #AZ0785

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

Minnesota Dept of Health Certification #: 027-137-445
North Dakota Certification: # R-203

Wisconsin DNR Certification # : 998027470

WA Department of Ecology Lab ID# C1007

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 18



Project:
Pace Project No.:

15-0389 PCE-Baxter WTP STUDY
10303002

SAMPLE SUMMARY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Lab ID

Sample ID

Matrix

Date Collected

Date Received

10303002001
10303002002
10303002003
10303002004
10303002005

PLANT INFLUENT (RAW WATER)
AERATOR EFFLUENT
DETENTION TANK EFFLUENT
FILTER EFFLUENT

PLANT EFFLUENT

Water
Water
Water
Water
Water

04/15/15 11:00
04/15/15 11:05
04/15/15 11:20
04/15/15 11:30
04/15/15 11:40

04/16/15 10:35
04/16/15 10:35
04/16/15 10:35
04/16/15 10:35
04/16/15 10:35

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 18



Project:
Pace Project No.:

15-0389 PCE-Baxter WTP STUDY
10303002

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
10303002001 PLANT INFLUENT (RAW WATER) EPA 200.8 TT3 3 PASI-M
SM 2320B MW 1 PASI-M
EPA 350.1 PH1 1 PASI-M
SM 5310C KRV 1 PASI-V
10303002002 AERATOR EFFLUENT EPA 200.8 TT3 3 PASI-M
EPA 200.8 RJS 2 PASI-M
SM 2320B MW 1 PASI-M
EPA 350.1 PH1 1 PASI-M
SM 5310C KRV 1 PASI-V
10303002003 DETENTION TANK EFFLUENT EPA 200.8 TT3 3 PASI-M
EPA 200.8 RJS 2 PASI-M
SM 2320B MW 1 PASI-M
EPA 350.1 PH1 1 PASI-M
SM 5310C KRV 1 PASI-V
10303002004 FILTER EFFLUENT EPA 200.8 TT3 3 PASI-M
EPA 200.8 RJS 2 PASI-M
SM 2320B MW 1 PASI-M
EPA 350.1 PH1 1 PASI-M
SM 5310C KRV 1 PASI-V
10303002005 PLANT EFFLUENT EPA 200.8 TT3 3 PASI-M
EPA 200.8 RJS 2 PASI-M
SM 2320B MW 1 PASI-M
EPA 350.1 PH1 1 PASI-M
SM 5310C KRV 1 PASI-V

REPORT OF LABORATORY ANALYSIS

without the written consent of Pace Analytical Services, Inc..

This report shall not be reproduced, except in full,

Page 4 of 18



Project:

Pace Project No.: 10303002

15-0389 PCE-Baxter WTP STUDY

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: PLANT INFLUENT (RAW

Lab ID: 10303002001

Collected: 04/15/15 11:00

Received: 04/16/15 10:35 Matrix: Water

WATER)

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Field Data Analytical Method:
Collected By DJA 1 04/15/15 11:00
Collected Date 4/15/15 1 04/15/15 11:00
Collected Time 11:00 1 04/15/15 11:00
Field pH 7.4 0.10 1 04/15/15 11:00
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron 4090 ug/L 50.0 1 04/19/15 20:59 04/21/15 15:13 7439-89-6
Manganese 441 ug/L 0.50 1 04/19/15 20:59 04/21/15 15:13 7439-96-5
Total Hardness by 2340B 171000 ug/L 705 5 04/19/15 20:59 04/22/15 12:38
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 174 mg/L 5.0 1 04/24/15 09:32
350.1 Ammonia Analytical Method: EPA 350.1
Nitrogen, Ammonia 11 mg/L 0.040 1 04/24/15 11:46 7664-41-7
5310C TOC Analytical Method: SM 5310C
Total Organic Carbon 2.7 mg/L 1.0 1 04/22/15 02:18 7440-44-0
Sample: AERATOR EFFLUENT Lab ID: 10303002002 Collected: 04/15/15 11:05 Received: 04/16/1510:35 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Field Data Analytical Method:
Collected By DJA 1 04/15/15 11:05
Collected Date 4/15/15 1 04/15/15 11:05
Collected Time 11:05 1 04/15/15 11:05
Field pH 7.5 0.10 1 04/15/15 11:05
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron 4460 ug/L 50.0 1 04/19/15 20:59 04/21/15 15:26 7439-89-6
Manganese 495 ug/L 25 5 04/19/15 20:59 04/22/15 12:44 7439-96-5
Total Hardness by 2340B 180000 ug/L 705 5 04/19/15 20:59 04/22/15 12:44
200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron, Dissolved 439 ug/L 50.0 1 04/20/15 21:06 04/22/15 17:03 7439-89-6
Manganese, Dissolved 426 ug/L 0.50 1 04/20/15 21:06 04/22/15 17:03 7439-96-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 172 mg/L 5.0 1 04/24/15 09:35
350.1 Ammonia Analytical Method: EPA 350.1
Nitrogen, Ammonia 11 mg/L 0.040 1 04/24/15 11:48 7664-41-7

Date: 04/29/2015 03:28 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 5 of 18



Project:
Pace Project No.:

ANALYTICAL RESULTS

15-0389 PCE-Baxter WTP STUDY
10303002

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Sample: AERATOR EFFLUENT

Lab ID: 10303002002

Collected: 04/15/15 11:05 Received: 04/16/15 10:35 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
5310C TOC Analytical Method: SM 5310C
Total Organic Carbon 2.7 mg/L 1.0 1 04/22/15 03:24 7440-44-0
Sample: DETENTION TANK Lab ID: 10303002003 Collected: 04/15/1511:20 Received: 04/16/1510:35 Matrix: Water
EFFLUENT
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Field Data Analytical Method:
Collected By DJA 1 04/15/15 11:20
Collected Date 4/15/15 1 04/15/15 11:20
Collected Time 11:20 1 04/15/15 11:20
Field pH 7.1 0.10 1 04/15/15 11:20
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron 4010 ug/L 50.0 1 04/19/15 20:59 04/21/15 15:28 7439-89-6
Manganese 432 ug/L 0.50 1 04/19/15 20:59 04/21/15 15:28 7439-96-5
Total Hardness by 2340B 172000 ug/L 705 5 04/19/15 20:59 04/22/15 12:47
200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron, Dissolved 3980 ug/L 50.0 1 04/20/15 21:06 04/22/15 16:48 7439-89-6
Manganese, Dissolved 416 ug/L 0.50 1 04/20/15 21:06 04/22/15 16:48 7439-96-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 168 mg/L 5.0 1 04/24/15 09:39
350.1 Ammonia Analytical Method: EPA 350.1
Nitrogen, Ammonia 0.059 mg/L 0.040 1 04/24/15 11:50 7664-41-7
5310C TOC Analytical Method: SM 5310C
Total Organic Carbon 25 mg/L 1.0 1 04/22/15 03:37 7440-44-0
Sample: FILTER EFFLUENT Lab ID: 10303002004 Collected: 04/15/1511:30 Received: 04/16/1510:35 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Field Data Analytical Method:
Collected By DJA 1 04/15/15 11:30
Collected Date 4/15/15 1 04/15/15 11:30
Collected Time 11.30 1 04/15/15 11:30
Field pH 7.3 0.10 1 04/15/15 11:30

200.8 MET ICPMS

Iron
Manganese

Date: 04/29/2015 03:28 PM

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8

50.0 1
0.50 1

ND ug/L
0.61 ug/L

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

04/19/15 20:59 04/21/15 15:31 7439-89-6
04/19/15 20:59 04/21/15 15:31 7439-96-5
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Project:

Pace Project No.: 10303002

ANALYTICAL RESULTS

15-0389 PCE-Baxter WTP STUDY

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: FILTER EFFLUENT

Lab ID: 10303002004

Collected: 04/15/15 11:30 Received: 04/16/15 10:35 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Total Hardness by 2340B 180000 ug/L 705 5 04/19/15 20:59 04/22/15 12:50
200.8 MET ICPMS, Dissolved Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron, Dissolved ND ug/L 50.0 1 04/20/15 21:06 04/22/15 16:53 7439-89-6
Manganese, Dissolved ND ug/L 0.50 1 04/20/15 21:06 04/22/15 16:53 7439-96-5
2320B Alkalinity Analytical Method: SM 2320B
Alkalinity, Total as CaCO3 163 mg/L 5.0 1 04/24/15 09:42
350.1 Ammonia Analytical Method: EPA 350.1
Nitrogen, Ammonia 0.040 mg/L 0.040 1 04/24/15 11:50 7664-41-7
5310C TOC Analytical Method: SM 5310C
Total Organic Carbon 2.5 mg/L 1.0 1 04/22/15 03:50 7440-44-0

Sample: PLANT EFFLUENT

Lab ID: 10303002005

Collected: 04/15/15 11:40 Received: 04/16/1510:35 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
Field Data Analytical Method:
Collected By DJA 1 04/15/15 11:40
Collected Date 4/15/15 1 04/15/15 11:40
Collected Time 11:40 1 04/15/15 11:40
Field pH 7.4 0.10 1 04/15/15 11:40
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Iron ND ug/L 50.0 1 04/19/15 20:59 04/21/15 15:34 7439-89-6
Manganese ND ug/L 0.50 1 04/19/15 20:59 04/21/15 15:34 7439-96-5
Total Hardness by 2340B 177000 ug/L 705 5 04/19/15 20:59 04/22/15 12:52

200.8 MET ICPMS, Dissolved

Iron, Dissolved
Manganese, Dissolved

2320B Alkalinity
Alkalinity, Total as CaCO3
350.1 Ammonia
Nitrogen, Ammonia
5310C TOC

Total Organic Carbon

Date: 04/29/2015 03:28 PM

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8

04/20/15 21:06
04/20/15 21:06

ND ug/L 50.0 1
ND ug/L 0.50 1

Analytical Method: SM 2320B

164 mg/L 5.0 1

Analytical Method: EPA 350.1

ND mg/L 0.040 1
Analytical Method: SM 5310C
25 mg/L 1.0 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

04/22/15 16:58 7439-89-6
04/22/15 16:58 7439-96-5

04/24/15 09:46

04/24/15 11:52 7664-41-7

04/22/15 04:04 7440-44-0
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA

Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

QC Batch: MPRP/53725 Analysis Method: EPA 200.8
QC Batch Method:  EPA 200.8 Analysis Description: 200.8 MET
Associated Lab Samples: 10303002001, 10303002002, 10303002003, 10303002004, 10303002005

METHOD BLANK: 1942904 Matrix: Water
Associated Lab Samples: 10303002001, 10303002002, 10303002003, 10303002004, 10303002005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron ug/L ND 50.0 04/21/15 15:08
Manganese ug/L ND 0.50 04/21/15 15:08

LABORATORY CONTROL SAMPLE: 1942905

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron ug/L 1000 1050 105 85-115
Manganese ug/L 80 84.8 106 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1942906 1942907

MS MSD

10303002001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 4090 1000 1000 5120 5080 103 99 70-130 1 20
Manganese ug/L 441 80 80 536 532 118 113 70-130 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/29/2015 03:28 PM without the written consent of Pace Analytical Services, Inc.. Page 8 of 18



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA

Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

QC Batch: MPRP/53750 Analysis Method: EPA 200.8
QC Batch Method:  EPA 200.8 Analysis Description: 200.8 MET Dissolved
Associated Lab Samples: 10303002002, 10303002003, 10303002004, 10303002005

METHOD BLANK: 1943161 Matrix: Water
Associated Lab Samples: 10303002002, 10303002003, 10303002004, 10303002005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved ug/L ND 50.0 04/22/15 16:29
Manganese, Dissolved ug/L ND 0.50 04/22/15 16:29

LABORATORY CONTROL SAMPLE: 1943162

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved ug/L 1000 1080 108 85-115
Manganese, Dissolved ug/L 80 81.2 101 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1943163 1943164

MS MSD

10303002002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron, Dissolved ug/L 439 1000 1000 1490 1530 105 109 70-130 2 20
Manganese, Dissolved ug/L 426 80 80 496 510 88 106 70-130 3 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/29/2015 03:28 PM without the written consent of Pace Analytical Services, Inc.. Page 9 of 18



QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 15-0389 PCE-Baxter WTP STUDY

Pace Project No.: 10303002

QC Batch: WET/41427 Analysis Method: SM 2320B

QC Batch Method:  SM 2320B Analysis Description: 2320B Alkalinity

Associated Lab Samples:

10303002001, 10303002002, 10303002003, 10303002004, 10303002005

METHOD BLANK:
Associated Lab Samples:

1947541

Matrix: Water

10303002001, 10303002002, 10303002003, 10303002004, 10303002005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Alkalinity, Total as CaCO3 mg/L ND 5.0 04/24/1509:13
LABORATORY CONTROL SAMPLE & LCSD: 1947542 1947543
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Alkalinity, Total as CaCO3 mg/L 40 41.5 43.4 104 108 90-110 5 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1947544 1947545
MS MSD
1245756003  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Alkalinity, Total as CaCO3 mg/L 342 40 40 386 388 112 117 80-120 0 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1947546 1947547
MS MSD
10303318001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Alkalinity, Total as CaCO3 mg/L 426 40 40 471 470 111 109 80-120 0 30

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 04/29/2015 03:28 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA

Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

QC Batch: WETA/22556 Analysis Method: EPA 350.1
QC Batch Method:  EPA 350.1 Analysis Description: 350.1 Ammonia
Associated Lab Samples: 10303002001, 10303002002, 10303002003, 10303002004, 10303002005

METHOD BLANK: 1946692 Matrix: Water
Associated Lab Samples: 10303002001, 10303002002, 10303002003, 10303002004, 10303002005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Nitrogen, Ammonia mg/L ND 0.040 04/24/15 11:37

LABORATORY CONTROL SAMPLE: 1946693

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Nitrogen, Ammonia mg/L 1 1.0 102 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1946694 1946695
MS MSD
10303346002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, Ammonia mg/L <0.020 1 1 1.0 1.0 100 101 90-110 1 20
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1946696 1946697
MS MSD
10303339005 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, Ammonia mg/L ND 1 1 11 11 103 103 90-110 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/29/2015 03:28 PM without the written consent of Pace Analytical Services, Inc.. Page 11 of 18



QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 15-0389 PCE-Baxter WTP STUDY

Pace Project No.: 10303002

QC Batch: WETA/11433 Analysis Method: SM 5310C
QC Batch Method:  SM 5310C Analysis Description: 5310C TOC

Associated Lab Samples:

10303002001, 10303002002, 10303002003, 10303002004, 10303002005

METHOD BLANK: 201594
Associated Lab Samples:

Matrix: Water

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Total Organic Carbon mg/L ND 1.0 04/22/15 01:00
LABORATORY CONTROL SAMPLE: 201595
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Organic Carbon mg/L 25 26.0 104 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 201596 201597
MS MSD
10303002001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Total Organic Carbon mg/L 2.7 25 25 28.7 28.8 104 104 80-120 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 04/29/2015 03:28 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

PASI-M Pace Analytical Services - Minneapolis
PASI-V Pace Analytical Services - Virginia

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/29/2015 03:28 PM without the written consent of Pace Analytical Services, Inc.. Page 13 of 18



Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 15-0389 PCE-Baxter WTP STUDY
Pace Project No.: 10303002

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10303002001 PLANT INFLUENT (RAW WATER) FLD/
10303002002 AERATOR EFFLUENT FLD/
10303002003 DETENTION TANK EFFLUENT FLD/
10303002004 FILTER EFFLUENT FLD/
10303002005 PLANT EFFLUENT FLD/
10303002001 PLANT INFLUENT (RAW WATER) EPA 200.8 MPRP/53725 EPA 200.8 ICPM/23873
10303002002 AERATOR EFFLUENT EPA 200.8 MPRP/53725 EPA 200.8 ICPM/23873
10303002003 DETENTION TANK EFFLUENT EPA 200.8 MPRP/53725 EPA 200.8 ICPM/23873
10303002004 FILTER EFFLUENT EPA 200.8 MPRP/53725 EPA 200.8 ICPM/23873
10303002005 PLANT EFFLUENT EPA 200.8 MPRP/53725 EPA 200.8 ICPM/23873
10303002002 AERATOR EFFLUENT EPA 200.8 MPRP/53750 EPA 200.8 ICPM/23875
10303002003 DETENTION TANK EFFLUENT EPA 200.8 MPRP/53750 EPA 200.8 ICPM/23875
10303002004 FILTER EFFLUENT EPA 200.8 MPRP/53750 EPA 200.8 ICPM/23875
10303002005 PLANT EFFLUENT EPA 200.8 MPRP/53750 EPA 200.8 ICPM/23875
10303002001 PLANT INFLUENT (RAW WATER) SM 2320B WET/41427
10303002002 AERATOR EFFLUENT SM 2320B WET/41427
10303002003 DETENTION TANK EFFLUENT SM 2320B WET/41427
10303002004 FILTER EFFLUENT SM 2320B WET/41427
10303002005 PLANT EFFLUENT SM 2320B WET/41427
10303002001 PLANT INFLUENT (RAW WATER) EPA 350.1 WETA/22556
10303002002 AERATOR EFFLUENT EPA 350.1 WETA/22556
10303002003 DETENTION TANK EFFLUENT EPA 350.1 WETA/22556
10303002004 FILTER EFFLUENT EPA 350.1 WETA/22556
10303002005 PLANT EFFLUENT EPA 350.1 WETA/22556
10303002001 PLANT INFLUENT (RAW WATER) SM 5310C WETA/11433
10303002002 AERATOR EFFLUENT SM 5310C WETA/11433
10303002003 DETENTION TANK EFFLUENT SM 5310C WETA/11433
10303002004 FILTER EFFLUENT SM 5310C WETA/11433
10303002005 PLANT EFFLUENT SM 5310C WETA/11433

Date: 04/29/2015 03:28 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Document Name: ) Document Revised: 23Feh2015
A L Sample Condition Upon Receipt Form Page 1 of 1
~ . Pace Analytical Document No.: Issuing Authority:
F-MiN-L-213-rev.13 Pace Minnesota Quality Office

Client Name:
Couriar: [TEed Ex [TJups [Jusps
E Pa

[CJcommercial ce [Jspeebee  [Jother:

Tracking Number:

Optional: ~ Proj. Due Date: Proj. Name:
Custody Seal on Cooler/Box Present? | |Ves ﬁi Seals intact? [ |Yes Eﬁg ] pu ! ! }

e

Packing Material: [ |Bubble Wrap ngbble Bags [ Jnone [ ]Other: Temp Blank? [ |Ves ﬁ&;

Thermometer 7] pggao130516413 Eng912167504 Type of lce: ﬁt [CBiue [None  [Jsamples on ice, cooling process has begun

Used: T 1n88A0143310098
Cooler Temp Read (°C): % - (= Cooler Temp Carrected {°C): il‘s L5 Biological Tissue Frozen? [ |Yes . [(no %'Tﬁ?;\
Temp should be above freezing to 6°C Correction Factor: T T Bate and Initials of Person Examining Contents: ™1 7 = L S ¢obdan
USDA Regulated Soil ( [AT/A, water sample) )

Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA, Did samples originate from a foreign source {(internationally,
MS, NC, NM, NY, OK, OR, SC, TN, TX or WA {check maps)? [Jves [[INo  including Hawaii and Puerto Rico)? [Cves [(Ino
If Yes to either question, fill out a Regulated Soil Checklist (F-M N-G-338) and include with SCUR/COC paperwork.

COMMENTS:
Chain of Custody Present? des  [No  [n/a | 1.
Chain of Custody Filled Out? Afes  [no  [CINA | 2.
Chain of Custody Relinquished? g{; Cine [Tnya | 3.
Sampler Name andj/or Signature on COC? Ei , - [No  [TIN/A | 4.
Samples Arrived within Hold Time? ﬁ:s [dno [CIn/a | 6.
Short Hold Time Analysis (<72 hr)? [ves gﬁ; [n/a | 6.
Rush Turn Around Time Requested? [ves Eﬁz Cinga | 7.
Sufficient Volume? es  [INo [n/a | 8.
Correct Containers Used? ﬁig [Ino [CInga § 9.
-Pace Containers Used? [Ino  [Cn/a

Containers Intact? Cino  [Cn/a | 10.
Cino [Dn/a | 11, Note if sediment is visible in the dissolved container

[CNo  [Onya | 12,

Filtered Volume Received for Dissolved Tests?
Sample Labels Match COC?

-Includes Date/Time/ID/Analysis  Matrix: and T
All containers needing acid/base preservation have been
checkeds Eﬁ One  Chwa | 2 é Eino3 ; ?’;2504 (nacH [JHal
All containers needing preservation are found to be in ) Sample# ' % f’g
compliance with EPA recommendation? 9. TE, 7 -& .
{HNO3, H3504, HCI<2; NaOH 29 Sulfide, NaOH>12 Cyanide) ﬁ;s [Ono  [Cnya L e {
Exceptions: VOA, Coliform, @il and Grease, Initial when Lot # of added
DRO/8015 (water) DOC es  [no  [TIN/A | completed: preservative;

Headspace in VOA Vials { >6mm)? [Yes  [No ﬁ@A 14.
Trip Blank Present? [Jves  [No Eﬁ} ¢ | 15.
Trip Blank Custody Seals Present? [Cives  [[INo ﬁi
Pace Trip Blank Lot # (if purchased):
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [ JYes [ INo
Person Contacted: Date/Time:
Commenits/Resolution: e e e U
Project Manager Review: ”“’Tg/ - Date:  “f /i T/ T

Note: Whenever there is a discrepancy aﬁect:né’ﬁorﬁﬁro!maﬁhance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office { L.e out of
hold, incorrect preservative, out of temp, incorrect containers).

Page 16 of 18



WO# : 1245827

. PM: HRZ Due Date: 04/30/15
Chain of Custody : CLIENT: PACE MPLS o ®

u

io?oqn_mq ._owcwoom <<o_.xo_dm_. Name: Am-,_m.owmw vOm BAXTER WTP STUD Owner Received Umﬁm A: @_moa wmm:_»m _nmncmmnmn W< 4/30/2015

Dennsa z__o:m_.:ma _umom >=m_<_.._nm_ Virginia MN
Pace Analytical Services, Inc. 315 Chestnut Street
1700 Elm Street, Suite 200 Virginia, MN 55792
Minneapolis, MN 55414 ) Phone (218)742-1042
Phone (612)607-1700
Fax (612)607-6444
: r-/ LAB USE ONLY
1| PLANT INFLUENT %»E PS - |4/15201511:00 | 10303002001 |water | 1 < O
2 | AERATOR EFFLUENT PS 4/15/2015 11:05 § 10303002002 |water | 4 = (DO2-
3 DETENTION TANK EFFLUENT |PS 4/15/2015 11:20 | 10303002003 | water 1 ..VA
4 FILTER EFFLUENT PS 4/15/2015 11:30 | 10303002004 | Water 1 <
5 _u_.>z._. EFFLUENT 4/15/2015 11:40 | 10303002005 1

Transfers  |Released By | DaterTime Received By . Date/Time

A (A il 0%
2 . e —— ;_Fu_fu i)
3 . ) ;

_ Custody Seal \%\ or N _ Received on Ice Q or N _ Samples _imo#\ u\ or N
***In order to maintain client confidentiality, location/name of the sampling site, sampler's name and signature may not be provided on this COC document.

This chain of custody is considered complete as is since this information is available in the owner laboratory.

Friday, April 17, 2015 11:08:15 AM FMT-ALL-G-002rev.00 24March2009 Page 1of 1
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Document Name: Document Revised: 23Feb2015
. W Sample Condition Upon Receipt Form ) Page1of1
HCBAH&MICEI/ Document No.: fssuing Authority:
F-VM-C-001-Rev.09” ' Pace Virginla, Minnesota Quality Office

Sample Condition EeCIALEIIH - ‘Prqjectﬁz [ ' . .
=, " WO#: 1245827

e e gt e | I

[ JCommercial
Tracking Number; i : —
Custody Seal on Cooler/Box Present? [bYes E]No Seals Intact? Eﬂ\’es i DNO I Optional:  Proj. Due Date: Proj. Name: '
Packing Material: Ih_]Bubbie Wrap MBubble Bags DNone Dother . Temp Blank? &iYes DNQ
Thermometer Used: 140792808 Type of lce: mWet E]Blue DNone [éSamples on ice, cooling process has begun
Cooler Temp Read °C: l . G Cooler Temp Corrected °C: t, % Biological Tissue Frozen? [:IYes ]:] No LEZ[NA
Temp should be above freezing to 6°C  Correction Factor: 0. Date and initials of Person Examining Contents: &~ C [ {

i

Chain of Custody Present? \dres  [CINo  [IN/a

1.
Chain of Custody Filled Out? /;Bigs Cne  [n/a | 2
Chain of Custody Relinquished? ;\Exes [ne [nga | 3.
Sampler Name and Signature on COC? /l:lves CNo /(@NPA 4.
Samples Arrived within Hold Time? ‘@@s [INnoe  [On/a | 5.
Short Hold Time Analysis (<72 hr)? [E]Yes e [Ow/a | 6
Rush Turn Around Time Requested? Cves [\Qﬂ_q [na | 7.
Suffleient Volume? t]No CIn/a | 8
Correct Containers Used? Cnve [OInga | 5.

-Pace Containers Used? s [One  [Cnga

Containers Intact? 55?% [Ono [In/a | 10
Filtered Volume Received. for Dissolved Tests? [lves [No A | 11. Note if sediment is visible in the dissolved containars.

Sample Labels Match COC? \J\r@ Ovo O/ | 12.
-Includes Date/Time/ID/Analysis  Matrix: \

See pH log for results and additional preservation
documentation

All containers needing acid/base preservation will be \@ Cine ON/A
checked and documented in the pH loghook.

Headspace in Methyi Mercury Container [Jves [Ono wf\ 13.
Headspace in VOA Vials { >6mm)? {Cves Owe A | 14,
Trip Blank Present? Oves  [no A | 15,
Trip Blank Custody Seals Present? [Jves [no 7A
Pace Trip Blank Lot # (if purchased):
CLIENT NOTIFICATION/RESOLUTION 7 " Field Data Required? DYes DNO
Person Contacted: Date/Time:

Comments/Resolution:

FECALWAIVERONFILE Y N TEMPERATURE WAIVERONFILE Y N

Project Manager Review: Date: (//94 //4

Note: Whenever there is a discrepancy fec ing North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office {i.e outof
hold, incorrect preservative, out of temp, Incorrect containers)
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REPRODUCED, LOANED OR us:o m ANY omsa ENGINEER |DATE
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Naeem Qureshi

- From: Todd Butz <tbutz@treatmentresources.com>
L Sent: Friday, June 19, 2015 9:07 AM
To: Naeem Qureshi
Subject: Baxter, MN
Attachments: DensaDeg Budget Proposal - Baxter, MN.pdf

Good morning Naeem,
Following up on our discussion from last week:

1. Inlieu of a full pilot study, Infilco could do lab testing to determine TOC removal that could be expected
with the DensaDeg unit. They only need 10 gallons of water, and the cost is $3,500. Freight cost not
included. They would write a full treat ability report including discussion on TOC removal.

2. T attached a proposal for the full-scale DensaDeg, which includes footprint and elevation drawings. The
budget price is $590,000.

3. I'm still working on the budget cost for 2 additional filters and will forward to you when completed.

Feel free to call, or e-mail with any questions.

Thanks,
Todd

Todd Butz

Treatment Resources, Inc.

Direct: (612) 816-2230

Offering water and wastewater treatment solutions in MN, ND, and SD
www.treatmentresources.com




Naeem Qureshi

/ From: Todd Butz <tbutz@treatmentresources.com>
Sent: Monday, June 22, 2015 10:00 AM
To: Naeem Qureshi
Subject: Re: Baxter, MN

Good morning Naeem,

To determine the budget cost for additional gravity filters, I assumed the same size as existing; 12' W x 24' L
(288 sf). In this case, the budget cost for filter components (underdrain block with media retaining cap, air
wash piping, greensand plus media, anthracite media, combined air/water backwash troughs, engineering and
start-up services) is $98,224 per filter. So for two additional filters, the budget cost is $196,448. Please note
that valves, installation, concrete work, and sales tax are not included in this budget price.

If they want to consider retro-fitting the existing filters to remove the concrete trough that causes mal-
distribution during backwash (preventing a prolonged combined air/water backwash), and install a single
backwash trough running the length of the filter, the cost for a single 24' L combined air/water backwash trough
to install into an existing filter, is $41,000. So the budget cost for 4 total would be $164,000. This budget price
does not include demolition of existing concrete trough, or installation of new trough.

Please fee free to call, or e-mail with any questions.

Thank you,
Todd

Todd Butz

Treatment Resources, Inc.

Direct: (612) 816-2230

Offering water and wastewater treatment solutions in MN, ND, and SD
www.treatmentresources.com

On Jun 19, 2015, at 9:07 AM, Todd Butz wrote:

Good morning Naeem,

Following up on our discussion from last week:

1. Inlieu of a full pilot study, Infilco could do lab testing to determine TOC removal that could be expected
with the DensaDeg unit. They only need 10 gallons of water, and the cost is $3,500. Freight cost not

included. They would write a full treat ability report including discussion on TOC removal.

2. I attached a proposal for the full-scale DensaDeg, which includes footprint and elevation drawings. The
budget price is $590,000.

3. I'm still working on the budget cost for 2 additional filters and will forward to you when completed.

Feel free to call, or e-mail with any questions.
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June 18, 2015
Attn: Nabbem Quereshi .
PCE

Subject: DensaDeg® Preliminary Budget Proposal — 50157676.01

Dear Mr. Quereshi,

Thank you for considering Infilco Degremont’s DensaDeg High Rate Clarifier and Thickener for your upcoming
project. In accordance with your recent request, we are pleased to submit our preliminary proposal for the
following:

One (1) DensaDeg High Rate Clarifier and Thickener for a total design flow of 5 MGD.
We have endeavored to provide complete information. If you have any questions or require additional

information, please do not hesitate to contact myself or our local representative at your convenience. We look
forward to further discussions with you concerning this project.

Sincerely,

% Oy

Patrick Daniel
Application Engineer — Separations Group
Infilco Degremont, Inc.
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PROCESS DESCRIPTION

Raw water enters the system and is chemically altered for coagulation in a rapid mix tank. The water is then
transferred into the reaction zone and introduced through the base of the reactor basin and discharged
beneath an axial flow impeller. Inside this draft tube, polymer is injected through a distribution ring to aid in
the flocculation and settling ability of the coagulated particles. Recycled solids are introduced in the inlet
pipe to the reactor to aid in flocculation. The movement of the impeller provides sufficient energy for the
mixing of the chemicals and raw water. It additionally acts as an axial flow pump by drawing previously
formed solids, which settle external to the flume, into the base of the flume. This internal recycling of
previously formed solids enhances the solids contact process and increases the speed of the reactions.

Next, the densely structured precipitate is transitioned from the reactor basin through a piston flocculation
zone to the clarification and thickening zone. As the water flows under the baffle and upwards into the
tubes, the solids downward momentum carries them to the bottom of the thickener basin. Here the solids
are allowed to thicken with the aid of a slowly rotating scraper mechanism that pushes the sludge into a
sludge hopper located at the bottom of the clarifier/thickener basin. The thickened sludge (2-4%) is
periodically discharged from the hopper.

A part of the sludge inventory is recycled back to the reactor basin, thereby increasing the solids in the
reactor and improving the performance of the process. Clarified water proceeds beneath the
aforementioned baffle into the clarification zone. Additional solids removal is achieved by the use of tubes
incorporated into the top of the clarification zone. Moving through the tubes, finished water is collected
through a series of launders or laterals which discharge treated water into the effluent trough.

[ mien ~A READEMANT



DESIGN CONDITIONS

SYSTEM DESIGN

APPLICATION Ground Water Clarification - Drinking Water
BASIN TYPE Concrete

TOTAL DESIGN CAPACITY 5 MGD (788 m3/hr)
NO. OF UNITS 1

CLARIFIER LOADING RATE 7.4 gpm/ft2 (18.0 m/hr)
Concrete Estimate 312 yds3

Alkalinity 174mg/L as CaCos

Iron 4.1 mg/L

Manganese 0.45 mg/L

pH 7

Temperature Not Available ‘C/°F
Nitrogen, Ammonia 1.1 mg/L

TOC 2.7 mg/L

Turbidity Not Available NTU

"The proposed design is based on the above water quality information. Final influent water quality range must be defined for IDI
to confirm the proposed design. Please consult IDI with any changes to the influent water quality

Rapid Mixer

Reactor Drive 15 11 1 1 24 268
Scraper Drive 1 04 1 1 24 9
Recycle Pumps 25 19 2 1 24 447
Sludge Pumps 25 19 1 1 1 19

Est. Total Installed Power Consumption* m

[ mien ~A READEMANT




SCOPE OF SUPPLY - BY IDI

IDI proposes to furnish the following equipment:

oty | ftem __|pescripton

1

LOT
LOT

LOT

15

Rapid Mixer

Reactor Inner Draft
Tube

Reactor Turbine and
Mixer

Scraper

Tube Settling
Modules
Collection Troughs
Sampling System
Sludge Blowdown
Valve

Recycle And Sludge
Blowdown Pumps

Instruments
Control Panel

Walkway

Surface Preparation
& Paint

Field Service

TEFC 480/3/60, 5-HP, Inverter Duty Motor, Wetted Parts MOC: 316SS,
And 304 SS Anchor Bolts

Carbon Steel Draft Tube Assembly With 304 SS Anchor Bolts, And
Carbon Steel Polymer Ring

Impeller MOC: Carbon Steel, TEFC 480/3/60, 15-HP, Inverter Duty Motor

Scraper MOC: Carbon Steel, Anchor Bolts And Hardware, TEFC 480/3/60,
0.5-HP Severe Duty Motor

2' High Tubes - ABS Or Polystyrene, Supports MOC: Carbon Steel

FRP, V-Notch Weir Type With 304SS Anchor Bolts
Sample Sink MOC: 304SS, Sample Piping MOC: Sch 80 PVC, Ball Valves

Pneumatic Operated Plug Valve

Rotary Lobe Type Pump, TEFC, 480/3/60, 25-HP Inverter Duty Motor,
With Isolation Valves, Pressure Gauges, And Associated Equipment.
Skidded Pump Option: EXCLUDED

Recycle Sludge Flowmeter

NEMA 4X, 304 SS Enclosure, Allen-Bradley PLC, Panelview HMI

Spans Rapid Mix, Reactor, And Clarifier. Structural Supports: Carbon
Steel, Grating: Aluminum, Two Rail Handrail: Aluminum, Kickplate:
Aluminum

All Carbon Steel Components Shall Receive A SP-6 Or SP-10 Shop Blast
And One Coat Of Shop Primer Prior To Shipment To The Jobsite.

Days Of Service Shall Be Supplied For Construction Inspections, Start-
Up, And Training In No More Than Three (3) Trips To The Jobsite.

[ mien ~A READEMANT



SCOPE OF SUPPLY - BY OTHERS

« Installation of any kind and unloading & placement of equipment
« All civil/concrete work on any kind

« Allinterconnecting piping

« All anchor bolts not specified herein

 Allaccess stairs external to the DensaDeg unit

« Allrequired chemicals and chemical feed systems

«  All sludge blowdown equipment not mentioned herein

« Buildingor cover (if desired)

« All basin drains and drain valves

« Supply and installation of all electrical power and control wiring and conduit to the equipment served plus
interconnections between the Infilco equipment as required, including wire, cable, junction boxes, fittings,
conduit, cable trays, safety disconnect switches, circuit breakers, etc.

« Install and provide all motor control centers, motor starters, VFD's, field wiring, wireways, supports and
transformers

« Allembedded pipe sleeves

« All other necessary equipment and services not otherwise listed as specifically supplied by Infilco

[ NN AA RECDEMAMT



PRELIMINARY DRAWINGS

Attached you will find preliminary layout(s) of the proposed system

[ NN AA RECDEMAMT
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CONDITIONS OF SALE

All pricing and scope is based on our standard terms & conditions, which can be provided upon request.

FREIGHT TERMS

FOB Jobsite

PAYMENT TERMS

10% Net Cash, Payable in sixty (60) days from date of submittal of initial drawings for approval

Net Cash, Payable in progress payments sixty (60) days from dates of respective shipments of

it the Products
59 Net Cash, Payable in sixty (60) days from Product installation and acceptance or Ninety (90)
? days after date of final Product delivery, whichever occurs first
Scope of Supply - By IDI REP TO ADVISE
Option Item A N/A
Option Item B N/A

TOTAL BUDGET PRICE REP TO ADVISE

Note: All pricing is exclusive of ALL taxes, tariffs and duties




BROCHURE
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The DensaDeg® Clarifier/ Thickener is a high-rate solids
contact clarifier which combines optimized flocculation,
internal and external sludge recirculation, and plate
settling in two conjoined vessels.

APPLICATIONS
i

» Clarification and Softening
» Membrane/Filter Backwash
» Thickening

» Organics Removal

» External sludge recirculation and high solids
concentration reduces start-up time

» Superior effluent quality

N
» High loading rate equals small footprint » Thickener provides sludge storage and sludge
» Compact layout: Integration of clarification and thickening
thickening in a single system » Easily handles influent solids variations
» Highly efficient use of chemicals » No maintenance concerns related to abrasive

wear by externdl ballast

DENSADEG® 2D CLARIFIER/THICKENER

The DensaDeg® Clarifier, Softener and Thickener is the water  volume solids recirculation reduces waste volumes and results
and wastewater industry’s most robust, versatile processonthe in rapid settling operation and high quality treated water. The
market. This high-rate system combines optimized flocculation, = DensaDeg® process is proven in hundreds of installations
internal and external solids recirculation, thickening in two  on nearly all physical-chemical separation applications in the
conjoined vessels to maximize hydraulic loading and treatment  municipal drinking water, wastewater and industrial markets.

efficiencies. The proprietary blend of energy input and high




HOW IT WORKS
AN INTEGRATED THREE-STAGE PROCESS

RAPID MIX STAGE: Raw water flows into the rapid (flash)
mix zone where a coagulant is added. Coagulation is the
destabilization of colloidal particles, which facilitates their
aggregation and is achieved by the injection of a coagulant
such as alum or ferric chloride.

REACTORZONE: Coagulated water then flows intoasecond
reactor zone for intense internal recirculation and mixing
by an axial-flow turbine. Water and solids are recirculated
in and out of a cylindrical draft tube, promoting solids
contact and particle growth. A flocculating agent (polymer)
is injected inside the reactor draft, together with thickened
sludge recycled from the thickening zone. The recycled
sludge accelerates the flocculation process and ensures
the formation of dense floc particles of homogeneous size.

TRANSITION ZONE: The transition to the settling stage is
accomplished through an up-flow piston zone. Additional
flocculation takes place in this zone, as dense particulate
transitions upward and over an internal weir wall.

SETTLING & SEPARATION ZONE: Flocculated solids
enter the settling zone, over a submerged weir wall,
where dense, suspended matter settles to the bottom of
the clarifier. Clarified water is displaced upward from the
downward moving slurry, through inclined tube settlers.
The tube modules act as a polishing step for lighter, low
density solids.

SLUDGE DENSIFICATION & THICKENING: Settled sludge
is thickened progressively in the bottom of the clarifier
through the use of a rotating scraper mechanism. A small
portion of this thickened sludge is recycled to the reactor
zone and the remainder is periodically blown down through
an automatic blowdown valve.

EFFLUENT COLLECTION: Uniform collection of clarified
water is accomplished in effluent launders above the
settling tube assembly.

REACTOR DRAFT TUBE

/7 REACTOR DRIVE

~——— COLLECTION

TROUGHS

RAPID MIXER b

SLUDGE RECYCLE J“

TUBE
SETTLERS
X
d
t Y- s TR
~——— SLUDGE

BLOWDOWN




(DENSADEG® DRINKING WATER TREATMENT LINE

RAW WATER SOURCE DENSADEG®

=

DUAL MEDIA FILTERS UV OR CL2 DISINFECTION

PERFOMANCE ADVANTAGES

EXCELLENT EFFLUENT QUALITY

Combined solids recirculation and high reactor concentration
optimize unit operation and overall treatment results.

Treated water turbidity is normally less than 1.0 NTU.

Tertiary phosphorous removal to less than 0.1 mg/I TP.

CONSTRUCTION ECONOMY
Integrated functions within a single unit require approximately
50% less space than conventional solids contact clarifiers.

ACCELERATED AND OPTIMAL CHEMICAL EFFICIENCY
Combined internal and external sludge recirculation and high
reactor solids concentration reduce startup time and chemical
usage and increase treatment rates.

THICKENED SLUDGE AND REDUCED WASTE VOLUME
Thickened solids from 2 to 10% and extremely low waste
volume.

CONSISTENT, FLEXIBLE PERFORMANCE

Hydraulic loading management and high reactor solids
enables operation over a broad range of flows and raw water
characteristics.

LONG SERVICE LIFE
No abrasive material is added to the system so there is no wear
0on pumps, Mixers, or scrapers.

DESIGN SPECIFICATIONS
SINGLE UNIT CAPACITY
DENSADEG®
MGD
CONCRETE UNITS 1.0to 22
STEEL TANK UNITS 0.15to 15

TECHNICAL FEATURES

» Loading Rates: 6.0 to 15.0 gpm/ft?
» Steel tank or concrete units available
» Highly efficient use of chemicals

» Flexible layout options - Customize
to any size plan
» Unit heights of 15 to 22 feet

» 10 times less waste volume
vs. ballasted systems

» No additional thickening
equipment required

» Automatic control of start-up, shutdown and
sludge systems

» No abrasive ballast material to handle, dispose
of or replace

» Enhanced TOC removal with softening

DESIGN OPTIONS

e Concrete or Steel Tank construction
e Mechanism Internals: Painted carbon steel, stainless steel
or special coatings

S

Deg! rémont




COMPLETE TREATMENT SOLUTIONS

Infilco Degremont offers an array of water, wastewater and
industrial treatment solutions for any size client. Headworks,
clarification, filtration, biological and disinfection systems are
several of the product disciplines in our portfolio.

If you are interested in this product, check out some of the
complementary products:

e Superpulsator® Clarifier

e AquaDAF® Clarifier

e Accelator® Clarifier/Softener

e Greenleaf Filter System

e Monoflor® Nozzle Underdrains

PILOTING SERVICES

Infilco offers pilot systems and services for the equipment in this
brochure as well as many of our other product offerings. Pilot
studies are a practical means of optimizing physical-chemical
and biological process designs and offer the client several
benefits, such as:

o Proof of system reliability

» Optimal design conditions for the full-scale system

e Raw water lab analysis

¢ Regulatory approval assistance

If you are interested in a pilot study for your system, please
contact us for a proposal.

SERVICES - INFILCARE™
PART SALES

Infilco Degremont sells parts and components for most
INFILCO brand equipment as well as parts for demineralizers,
thickeners, nozzles, pressure filters, and valves. We offer
reliable spare parts at competitive prices. We maintain records
of previous installations to quickly identify your requirements.
Many items are shipped directly from stock for quick delivery.

With a variety of filtration and clarification products in our
SEPARATIONS department, Infilco engineers carefully evaluate
each application to provide the most cost-effective and efficient
treatment solution.

* ABW® Automatic Backwash Filter

¢ PulsaPAK® Package Clarifier/Filter System

e AquaPAK Package Clarifier/Filter System

» AccelaPAK® Package Clarifier-Softener/Filter

REBUILDS, RETROFITS AND UPGRADES

Infilco Degremont offers cost-effective rebuilds and upgrades
for INFILCO provided systems, no matter what year they were
built. If you are interested in an economical alternative to
installing a whole new system, contact us for a proposal.

INFILCO DEGREMONT INC. DEGREMONT LIMITEE

8007 Discovery Drive 1375, route Transcanadienne,

Richmond, VA 23229-8605, USA Bureau 400 (
Tel: +1 804 756 7600 Dorval (Qc) H9P 2W8, Canada =

Tel: +1 514 683 1200
Fax: +1 514 683 1203

Fax: +1 804 756 7643
info-infilco@degtec.com

Degrémont

info-canada@degtec.com

Copyright © 2011 Infilco Degremont Inc., Degremont Technologies - SEP03102EN-V3-11/2011 - Document modifiable sans préavis, veuillez contacter Degrémont Technologies pour plus d'informations.



INFILCO

CONTACT




Technical Data Sheet ‘
DensaDeg® (100-200) Pilot Plant

PILOT DESCRIPTION:

A complete clarification system including chemical feeders, influent pumps, operational
instruments and controls. The unit includes facilities to easily vary flow, recycle rate, blanket
depth, blowdown frequency and duration and other process variables. This equipment is
transported on a single drop trailer and requires a crane for loading/unloading at the pilot site.
PILOT DIMENSIONS:

Skid dimensions:
-11'-6” long, 8'-6” wide, and 22.0" high.

WEIGHT:
15,000 Ibs. (shipping)
45,000 Ibs. (operating)
ELECTRICAL REQUIREMENTS:
208-volts, 3-phase, 60 Hz, 60 amps

CONNECTIONS:

Influent: 4" (flanged)

Effluent: 6" (flanged)

Sludge Blowdown: 2" (Slip/flanged)
Drain: 3” (Slip/flanged)

ONLINE MEASUREMENTS:

Includes a data logger to record up to
six (6) analog inputs:

Flowrate
Turbidity (2) — Raw, Effluent
pH (2) — Raw, Effluent

PROCESS DATA:

Retention Times

E;V: Loading Rate — - Total Retention
(gpmift?) Rapid Mix Reactor Thickener Tubes Time (min)

(gpm) (min) (min) (min) (min)

65 6.0 6.1 16.9 27.6 4.6 55.2

87 8.0 4.6 12.6 20.7 3.4 41.4

109 10.0 3.7 10.1 16.6 2.8 33.1

130 12.0 3.1 8.4 13.8 2.3 27.6

152 14.0 2.6 7.2 11.8 2.0 23.7

174 16.0 2.3 6.3 10.3 1.7 20.7

196 18.0 2.0 5.6 9.2 1.5 18.4




Yoko Nomura

From: Curt Paulson <CPaulson@baxtermn.gov>
Sent: Tuesday, July 14, 2015 11:13 AM

To: Naeem Qureshi

Cc: Kevin Cassady

Subject: RE: Baxter WTP April 15, 2015 Study - FNL Rpt

Headloss for each filter is as follows: Filter#1 is 4.4 psi----- Filter#2 is 4.0 psi----Filter#3 is 4.2 psi----Filter#4 is 4.4
psi....Also the max backwash rate is approximately 2995 gpm.

From: Naeem Qureshi [naeemqureshi@pce.com]

Sent: Tuesday, July 14, 2015 9:31 AM

To: Kevin Cassady

Cc: Curt Paulson; Trevor Walter; Yoko Nomura

Subject: RE: Baxter WTP April 15, 2015 Study - FNL Rpt

Kevin
Thank you for sending this information
We are working on the report. | plan to send a draft for your review in the next week or so. Please send me the

headloss on each filter before backwash. Also | need the maximum backwash rate as shown by the backwash meter.
Thanks for all the help.

Naeem

From: Kevin Cassady [mailto:KCassady@baxtermn.gov]
Sent: Friday, June 19, 2015 7:29 AM

To: Naeem Qureshi

Cc: Curt Paulson; Trevor Walter

Subject: RE: Baxter WTP April 15, 2015 Study - FNL Rpt

| had a chance to measure the media in the other (3) filters. The measurements are as follows. Again we measured to
the top of the 4’ level. It was the same level we used on filter #4.

1. Filter #1 69”, 69", 69", 69 1/2”, 69 %"
2. Filter #2 69 %”, 70”, 70”, 70”, 70", 70 4"
3. Filter #3 69 3/8”, 69 3/8”,70”, 69 3/8”, 69”

| am drying out the samples from the detention tank to send to Pace. Do they know that the samples are coming and
what to test for?



From: Naeem Qureshi [mailto:naeemqgureshi@pce.com]
Sent: Thursday, June 18, 2015 9:41 AM

To: Kevin Cassady; Trevor Walter

Cc: Yoko Nomura

Subject: Baxter WTP April 15, 2015 Study - FNL Rpt

| was at the AWWA Annual Conference in Anaheim, CA and had a chance to discuss the Baxter Plant with the experts in
the field. | would like to do jar tests for:

1. Powdered activated Carbon
2. Anionic polymer

| am contacting Hawkins to arrange the tests and will contact Kevin. | do want to thank Kevin and Kurt for the excellent
cooperation and help during my investigative work at the plant.

Naeem

From: Naeem Qureshi

Sent: Tuesday, May 12, 2015 2:00 PM

To: kevin.cassady@ci.baxter.mn.us; Trevor Walter (TWalter@baxtermn.gov)
Cc: 'Yoko Nomura'

Subject: Baxter WTP April 15, 2015 Study - FNL Rpt

| just want to update the status of our work on the project.

We reviewed the test results and asked Pace to verify one reading that did not look right. PACE has now confirmed the
reading. We will start work on analyizing the data and will schedule a visit to the plant in the next week or so.

Naeem

From: Brad Jacobson [mailto:Brad.Jacobson@pacelabs.com]
Sent: Monday, May 11, 2015 10:36 AM

To: Yoko Nomura

Cc: Halverson, Tom; Naeem Qureshi

Subject: RE: Baxter WTP April 15, 2015 Study - FNL Rpt

Good morning Yoko,



The results of laboratory confirmation analysis for the detention tank effluent dissolved iron confirmed the original result
of 3980 ug/L.

Please feel free to contact us should you have further questions.

Thanks.

Brad Jacobson

Water Department Manager

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN 55414

Phone: 612-607-6375

>>> Yoko Nomura <yokonomura@pce.com> 4/30/2015 3:03 PM >>>

Brad,

Thank you so much for providing us with the lab results.

We realized that the amount of dissolved iron in the detention tank effluent is high.

Is it possible to verify this number by testing the sample again if the lab still keep the sample?

Let us know what can be done. Thank you.

With Best Regards,
Yoko Nomura, E.I.T.
Project Engineer

fce

PCE, Inc. | 6120 Earle Brown Drive, Suite 629, Brooklyn Center, MN 55430 | www.pce.com
(763) 560-9133 Phone | yokonomura@pce.com

From: Brad Jacobson [mailto:bjacobson@pacelabs.com]
Sent: Wednesday, April 29, 2015 4:44 PM

To: Naeem Qureshi; Yoko Nomura

Cc: Tom Halverson

Subject: Baxter WTP April 15, 2015 Study - FNL Rpt

Hi Naeem and Yoko,



Attached please find the final report package for the April 15, 2015 sampling from five sources at the Baxter WTP.
Should you have any questions, please feel free to contact us.

Thank you for the opportunity to assist you with this study.

Brad Jacobson

Water Department Manager
Pace Analytical Services, Inc.
1700 Elm Street, Suite 200
Minneapolis, MN 55414
Phone: 612-607-6375

The email and documents accompanying this transmission contain confidential information belonging to the sender who
is legally privileged. The information is intended only for the use of the individual(s) or entity(ies) named herein. If you
are not the intended recipient, you are hereby notified that any disclosure, copying distribution or the taking of any
action in reliance on the contents of this information is strictly prohibited. If you have received this in error, please
immediately notify us by telephone (1.888.990.PACE) to arrange for return of the original documents.

This email has been scanned by the Symantec Email Security.cloud service.
For more information please visit http://www.symanteccloud.com
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NOTES e
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1. UTILITIES SHOWN ON THE DRAWING ARE A UTILITY LEVEL D. UNDERGROUND UTILITY
LOCATES ARE THE RESPONSIBILITY OF THE CONTRACTOR. COORDINATION OF UTILITY
RELOCATIONS, IF NECESSARY, ARE THE RESPONSIBILITY OF THE CONTRACTOR.

2. SEDIMENT TRACKED ONTO CITY STREETS SHALL BE CLEANED UP AND REMOVED WITHIN
24-HOURS.

3. SAW CUT AND REMOVE EXISTING BITUMINOUS DRIVEWAY.

4. SEE SHEET 4 AND 5 FOR LIFT STATION AND VALVE VAULT REMOVALS.

5. INSTALL, MAINTAIN AND MONITOR TEMPORARY SANITARY SEWER BYPASS BETWEEN LIFT
STATION AND EXISTING FORCEMAIN. CONTRACTOR SHALL SUBMIT PROPOSED BYPASS

PLAN TO THE ENGINEER FOR REVIEW AT LEAST 24-HOURS IN ADVANCE OF BYPASS
PUMPING OPERATIONS.

WIDSETH SMITH NOLTING
Engineering | Architecture | Surveying | Environmental

6. CONTRACTOR BYPASS PUMPING SYSTEM SHALL BE DESIGNED AND OPERATED TO
MAINTAIN A MAXIMUM WASTEWATER ELEVATION OF 1184.00 AND 140 GPM MINIMUM
PUMPING RATE. LIFT STATION NO. 9 AVERAGE DAILY FLOW = 40,000 GPD, EXISTING
MANHOLE RIM ELEVATION = 1206.84, EXISTING 10" PVC OUTLET ELEVATION = 1184.42.
EXISTING 4" FORCEMAIN LENGTH = 770", FORCEMAIN DISCHARGE ELEVATION = 1195.24.

/f
e
LN

7. REMOVE EXISTING POLE AND SALVAGE TELEMETRY CABLE AND ANTENNA.
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| HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT
WAS PREPARED BY ME OR UNDER MY DIRECT SUPERVISION AND
THAT | AM A DULY LICENSED PROFESSIONAL ENGINEER UNDER

THE LAWS OF THE STATE OF MINNESOTA

DATE: 01/16/2016 LIC. NO. 41983

ARIC WELCH
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REV#

w SCALE: 1/4" = 10"

DATE

DEMOLITION NOTES

1. REMOVE AND DISPOSE OF EXISTING LIFT STATION COVER, ALUMINUM ACCESS
HATCH AND VENT. EXCAVATE AROUND STRUCTURE AS REQUIRED.

JAN, 2016
AS SHOWN
0102B0375

MAS.
A

2. REMOVE EXISTING CONTROL PANEL AND RELATED COMPONENTS AND
SALVAGE TO OWNER.

DATE:
SCALE:
DRAWN BY:
CHECKED BY:
JOB NUMBER;

3. REMOVE EXISTING SUBMERSIBLE PUMPS, POWER CABLES, LIFT
CHAINS/CABLES, TRANSDUCER AND SALVAGE TO OWNER.

4. REMOVE AND DISPOSE OF EXISTING ANCHOR, CABLE AND FLOATS
5. REMOVE AND DISPOSE OF EXISTING GUIDE RAIL SYSTEM
6. REMOVE AND DISPOSE OF EXISTING BASE ELBOWS.

7. REMOVE AND DISPOSE OF EXISTING 4" DISCHARGE PIPING, 4" 90A BENDS AND
PIPE SUPPORTS.

8. REMOVE AND DISPOSE OF EXISTING CONCRETE VALVE VAULT COVER AND
SALVAGE CASTING TO OWNER.

9. REMOVE AND DISPOSE OF EXISTING 4" PLUG VALVES, 4" DISCHARGE PIPING,
SLEEVES AND COUPLINGS.

10. REMOVE AND DISPOSE OF EXISTING 60" PRECAST CONCRETE MANHOLE AND
BASE.

11. REMOVE AND DISPOSE OF EXISTING 4" FORCEMAIN AND MJ FITTINGS.
12. REMOVE EXISTING 4" RUBBER FLAP CHECK VALVES AND SALVAGE TO OWNER.

13. ELEVATIONS SHOWN ON THE PLAN ARE APPROXIMATE AND HAVE NOT BEEN
FIELD VERIFIED.

LIFT STATION NO. 8 RECONSTRUCTION

CITY OF BAXTER
EXISTING SECTION VIEW - DEMOLITION
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MnDOT Structure Inventory Report

Bridge ID: 18529 PAUL BUNYAN TRAIL over EXCELSIOR RD Date: 11/12/2015
GENERAL || ROADWAY || INSPECTION
Agency Br. No. Bridge Match ID (TIS) Userkey 220
District District 3 Roadway O/U Key Unofficial Structurally Deficient N
Maint. Area Crew Route Sys Number Unofficial Functionally Obsolete N
County 018 - Crow Wing Roadway Name or Description Unofficial Sufficiency Rating -2
City Baxter Routine Inspection Date 11/05/2015
Township Level of Service Routine Inspection Frequency 12
Desc. Loc. 0.4 MI E OF INT HWY Roadway Type O - Highway traffic not carried Inspector Name DNR
Sect,, Twp., Range 5 - 133N - 28w Control Section (TH Only) Status A - Open
Latitude  Deg 46 Min 21 Sec 1869  p.co ohce point NBI CONDITION RATINGS
Longitude Deg 94 Min 13 Sec 57.87 BrsET L mi Deck 8 - Very Good Condition
Custodian 11 - St. Park, Forest, or Res. Agency Lanes on Under 2 Unsound Deck %
owner 11 - St. Park, Forest, or Res. Agency ADT Year Superstructure 8 - Very Good Condition
BMU Agreement HCADT 0 ADTT 0 % Substructure 8 - Very Good Condition
Year Built 2007 Eunctional Class Channel 9 - No noticeable deficiencies
VIN Temporary Status If Divided NB-EB SB-WB | NBII AP-PRAISAL RATINGS
Bridge Plan Location 4 - MUNICIPAL Roadway Width ﬁ' f itru:teure EV? ween E
N ——— Vertical Clearance ft. ft Us?jercleeoaT:n?;s o
On-Off System 0-OFF Max.. vert. Clear. ﬁ' f Water Adequacy 9 - Bridge Above Flood Wat:
Legislative District 12A Horizontal Clear. ﬁ' A Approach Alignment 9 - Superior to present desir
e — oo 1

Service On 3 - Pedestrian-bicycle i ili 2
Service Under 1 - Highway, w/ oryw/out ped. Bridge Roadway Width f CB;:dTngr?:ItliI:r? (1) - ZIEE;—?ASNTI?ERDDARDS
Main Span Type Median Width On Bridge ﬂ' Appr. Guardrail 0- SUBSTANDARD

5 - Prestress or Precast 05 - Thru Girder | MISC. BRIDGE DATA GR Termini 0 - SUBSTANDARD
Main Span Detail Structure Flared 0 - No flare | IN DEPTH INSP.
Appr. Span Type Parallel Structure N - No parallel structure YN req Date

Field Conn. ID Frac. Critical
Appr. Span Detail Abutment Foundation 1- CONC Underwater
Skew 0 (Material/Type) 3-FTG PILE Pinned Asbly.
Culvert Type Pier Foundation 1-CONC Spec. Feat.
Barrel Length ft. (Material/Type) 3-FTG PILE | WATERWAY
Cantilever ID Historic Status 5 - Not eligible Drainage Area (sq. mi.)
NUMBER OF SPANS | | BAINT | Waterway Opening sq. ft.

MAIN: 3 APPR: 0 TOTAL: 3 —— N.avigation C;ontrol 0 - No nav. control on waterw
Main Span Length 121.5 ft. Pier Protection
ST Ll 3475 . Unsound Paint % Nav. Clr. (ft.)  Vert. ft. Horiz. ft.
Deck Width (Out-to-Out) 16.0 ft Painted Area sg. ft. Nav. Vert. Lift Bridge Clear. (ft.)
Deck Material 1 - Concrete Cast-in-Place Primer Type MN Scour Code A-NON WATER Year
Wear Surf Type 1 - Monolithic Concrete (conct ~ Finish Type | CAPACITY RATINGS
Wear Surf Install Year 2007 | BRIDGE SIGNS | Design Load 7 - PEDESTRIAN
Wear Course/Fill Depth 0.00 ft. Operating Rating 5 - NRAP

Posted Load 0 - Not Required
Deck Membrane 0 - None Inventory Rating 5 - NRAP

Deck Rebars 1 - Epoxy Coated Reinforcing ~ Traffic 0 - Not Required :
. . Posting VEH: SEMI: DBL:
Deck Rebars Install Year 2007 Horizontal 0 - Not Required i
Structure Area (Out-to-Out) 6255 sq.ft.  Vertical N - Not Applicable Rating Date )
Roadway Area (Curb-to-Curb) 5560 sq. ft. MnDOT Permit Codes
Sidewalk Width ~ Lt0.00  f. Rt 0.00  ft A:N-N/A
Curb Height Lt0.00 f Rt 0.00 f B: N-N/A
Rail Type Lt NN Rt NN C: N-N/A



MnDOT BRIDGE INSPECTION REPORT
11/12/2015
Inspector: DNR

BRIDGE 18529 PAUL BUNYAN TRAIL OVER EXCELSIOR RD ROUTINE INSP. DATE: 11/05/2015
County: Crow Wing Location: 0.4 MI E OF INT HWY Length: 347.5 1t

City: Baxter Route: Ref. Pt.: Deck Width: 16.0 ft.

Township: Control Section: Rdwy. Area/ Pct. Unsnd: 5560 sq. ft. / %
Section: 5 Township: 133N Range: 28W Maint. Area: Paint Area/ Pct. Unsnd: sq. ft. / %

Span Type: 5 - Prestressed Concrete 02 - Local Agency Bridge Nbr.: Culvert: N/A

List: Stringer/Multi-beam or Girder Postings:

NBI Deck: 8 Super: 8 Sub: 8 Chan: 9 Culv: N
Open, Posted, Closed: A - Open
MN Scour Code: A - NON WATERWAY

Appraisal Ratings - Approach: 9 Waterway: 9 Unofficial Structurally Deficient N
Required Bridge Signs - Load Posting: 0 - Not Required Traffic: 0 - Not Required Unofficial Functionally Obsolete N
Horizntal: 0 - Not Required Vertical: N - Not Applicable Unofficial Sufficiency Rating N

Structure Unit:

ELEM QTY QTY QTY QTY QTY
NBR ELEMENT NAME ENV REPORT TYPE INSP. DATE  QUANTITY CS1 CS2 CS3 CS4 CS5
026 Top of Concrete Deck (No 2 Routine 11/05/2015 6255 SF 6255 0 0 0 0
Overlay - Epoxy Rebar)
Routine 01/01/2014 6255 SF 6255 0 0 0 0
[_]Requires Monitoring [_IMonitored

Notes: [2015] Minor transverse shrinkage cracks.

109 Prestressed Concrete Girder 2 Routine 11/05/2015 688 LF 666 22 0 0 N/A
or Beam
Routine 01/01/2014 688 LF 688 0 0 0 N/A
[_]Requires Monitoring [_IMonitored

Notes: [2015] Both main span girders were hit by construction equipment during utility work and repaving of Excelsior Road.
Impact damage was non-structural. Repairs have been made. There are diagonal cracks (most likely from prestressing release)
with efflorescenece on 5 of the beam ends (all on pier 1 and 1 on the north end of beam 2 on span 3). There is some isolated
special surface finish failure, predominantly on the top of the bottom flange on beam 1 span 1.

155 Reinforced Concrete 2 Routine 11/05/2015 336 LF 336 0 0 0 N/A
Floorbeam
Routine 01/01/2014 336 LF 336 0 0 0 N/A
[ IRequires Monitoring [ IMonitored
Notes:
210 Reinforced Concrete Pier Wall 2 Routine 11/05/2015 46 LF 46 0 0 0 N/A
Routine 01/01/2014 46 LF 46 0 0 0 N/A
[_]Requires Monitoring [_IMonitored
Notes:




BRIDGE 18529 PAUL BUNYAN TRAIL OVER EXCELSIOR RD ROUTINE INSP. DATE: 11/05/2015

Structure Unit:

ELEM QTY QTY QTY QTY QTY
NBR ELEMENT NAME ENV REPORT TYPE INSP. DATE  QUANTITY CSs1 CSs2 CS3 CS4 CS5
215 Reinforced Concrete 2 Routine 11/05/2015 48 LF 48 0 0 0 N/A
Abutment
Routine 01/01/2014 48 LF 48 0 0 0 N/A
[_IRequires Monitoring [IMonitored
Notes:
234 Reinforced Concrete Pier Cap 2 Routine 11/05/2015 48 LF 48 0 0 0 N/A
Routine 01/01/2014 48 LF 48 0 0 0 N/A
[IRequires Monitoring [ IMonitored
Notes:
300 Strip Seal Deck Joint 2 Routine 11/05/2015 36 LF 36 0 0 N/A N/A
Routine 01/01/2014 36 LF 36 0 0 N/A N/A
[IRequires Monitoring [ IMonitored
Notes:
310 Elastomeric (Expansion) 2 Routine 11/05/2015 4 EA 4 0 0 N/A N/A
Bearing
Routine 01/01/2014 4 EA 4 0 0 N/A N/A
[IRequires Monitoring [ IMonitored
Notes:
313 Fixed Bearing 2 Routine 11/05/2015 8 EA 8 0 0 N/A N/A
Routine 01/01/2014 8 EA 8 0 0 N/A N/A
[_]Requires Monitoring [_IMonitored
Notes:
321 Concrete Approach 2 Routine 11/05/2015 2 EA 2 0 0 0 N/A
Slab-Concrete Wearing
Surface
Routine 01/01/2014 2EA 2 0 0 0 N/A
[_]Requires Monitoring [IMonitored
Notes:




BRIDGE 18529

PAUL BUNYAN TRAIL OVER EXCELSIOR RD

ROUTINE INSP. DATE: 11/05/2015

Structure Unit:

ELEM QTY QTY QTY QTY
NBR ELEMENT NAME ENV REPORT TYPE INSP. DATE  QUANTITY CSs1 CS3 CS4 CS5
334 Metal Bridge Railing (Coated 2 Routine 11/05/2015 690 LF 690 0 0 0
or Painted)
Routine 01/01/2014 690 LF 690 0 0 0
[_IRequires Monitoring [IMonitored
Notes:
358 Concrete Deck Cracking 2 Routine 11/05/2015 1EA 1 0 0 N/A
Smart Flag
Routine 01/01/2014 1EA 1 0 0 N/A
[ IRequires Monitoring [ IMonitored
Notes:
359 Underside of Concrete Deck 2 Routine 11/05/2015 1EA 1 0 0 0
Smart Flag
Routine 01/01/2014 1EA 1 0 0 0
[ IRequires Monitoring [IMonitored
Notes:
380 Secondary Structural 2 Routine 11/05/2015 1EA 1 0 0 N/A
Elements
Routine 01/01/2014 1EA 1 0 0 N/A
[ IRequires Monitoring [IMonitored
Notes:
387 Reinforced Concrete Wingwall 2 Routine 11/05/2015 4 EA N/A
Routine 01/01/2014 4 EA 0 N/A
[_]Requires Monitoring [IMonitored
Notes:
964 Critical Finding Smart Flag 2 Routine 11/05/2015 1EA 1 N/A N/A N/A
Routine 01/01/2014 1EA 1 N/A N/A N/A
[ IRequires Monitoring [ IMonitored

Notes: [2015] No critical findings noted.

DO NOT DELETE THIS CRITICAL FINDING SMART FLAG.




BRIDGE 18529 PAUL BUNYAN TRAIL OVER EXCELSIOR RD ROUTINE INSP. DATE: 11/05/2015

Structure Unit:

ELEM QTY QTY QTY QTY QTY
NBR ELEMENT NAME ENV REPORT TYPE  INSP.DATE QUANTITY CS1 Ccs2 cs3 cs4 CS5
965 Concrete Shear Cracking 2 Routine 11/05/2015 1EA 1 0 0 0 N/A
Smart Flag
Routine 01/01/2014 1EA 1 0 0 0 N/A
[_IRequires Monitoring [IMonitored
Notes:
984 Deck & Approach Drainage 2 Routine 11/05/2015 1EA 1 0 0 N/A N/A
Routine 01/01/2014 1EA 1 0 0 N/A N/A
[IRequires Monitoring [ IMonitored
Notes:
985 Slopes & Slope Protection 2 Routine 11/05/2015 1EA 1 0 0 N/A N/A
Routine 01/01/2014 1EA 1 0 0 N/A N/A
[IRequires Monitoring [ IMonitored
Notes:
986  Curb & Sidewalk 2 Routine 11/05/2015 1EA 1 0 0 N/A N/A
Routine 01/01/2014 1EA 1 0 0 N/A N/A
[_]Requires Monitoring [_IMonitored

Notes: [2015] Mino shrinkage cracks every 1 to 8 feet.

General Notes: [2015] Main span girders were hit by construction equipment during the summer of 2015. Repairs have been made.
Agreed upon that this bridge will be placed on the City of Baxter's inventory after this inspection cycle.

September 2014: Bridge 18529 added to inventory by MnDOT Bridge Office.

The January 1, 2014, "dummy" inspection was created by the MnDOT Bridge Office --- THIS IS NOT AN ACTUAL FIELD
INSPECTION.

58. Deck NBI:  [2015] Minor transverse shrinkage cracks.
36A. Brdg Railings NBI:
36B. Transitions NBI:
36C. Appr Guardrail NBI:

36D. Appr Guardrall
Terminal NBI:

59. Superstructure NBI:

60. Substructure NBI:
61. Channel NBI: Channel was added under north approach span during 2015 construction work on excelsior road.

62. Culvert NBI:

71. Waterway Adeq NBI:

72. Appr Roadway
Alignment NBI:



BRIDGE 18529 PAUL BUNYAN TRAIL OVER EXCELSIOR RD ROUTINE INSP. DATE: 11/05/2015

Structure Unit:

ELEM QTY QTY QTY
NBR ELEMENT NAME ENV REPORT TYPE  INSP.DATE QUANTITY CS1 cs2 cs3

QTY
CS4

QTY
CS5

Inventory Notes:

Paul Ouren Paul Ouren

Inspector's Signature Reviewer's Signature
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Photo 5 - DSC03167

Photo 6 - Impact damage repair
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Photo 8 - DSC03166
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Photo 10 - Pier 1
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Photo 11 - Beam 2 span 1

Photo 12 - Beam 1 span 1
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Photo 13 - Beam 2 span 3 (2)

Photo 14 - Beam 2 span 3
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1 INTRODUCTION

The Crow Wing Soil and Water Conservation District (SWCD) was granted a University of
Minnesota Central Region Partnership (CRSDP) Grant fo conduct an analysis (Analysis) of the
Whiskey Creek (Creek) watershed for potential locations for effective stormwater water quality
best management practices to address nutrient and sediment discharges to the Creek. In light
of the CRSDP grant requirements and the overarching conservation goals of the SWCD, the
expressed overarching goal of the study was summarized as follows:

“"Engage local officials, city staff, and the community on a stormwater
implementation plan, city ordinances, redevelopment and future development
of the Hwy 371 corridor”

Additional goals for the analysis (as expressed by the SWCD and the CRDSP) include:

e Explicitly identify the best urban locations of specific stormwater water quality
best management practices (BMPs) as deftermined by their annual cost per
pound (LB) of freatment over a 30-year period

e Begin to address the expressed needs of local community groups, agencies and
the Landscape Arborefum in relafion to proactive management of Whiskey
Creek

e Engage students form the Central Lakes College (CLC) in the analysis

e Enhance relationships between local citizens and the University of Minnesota

e Support environmental, social and economic sustainability

The analysis was comprised of an initial project scoping meeting with all partners, a
collection and assessment of existing data and needs, a field reconnaissance of the
subwatershed, water quality and flow sampling within the Creek, a desktop screening for
additional opportunities and to define the area of interest (AOI), an existing condifions model of
the AQOI, a treatment-scaled model of proposed retrofit strategies and a cost-benefit analysis.
Results of the scoping meeting, existing data review and desktop screening reduced the Creek’s
subwatershed to a smaller subwatershed defined as the AOI. The existing conditions model was
constructed by assigning land use categories with related estimates of directly-connected
impervious, indirectly-connected impervious and pervious land cover as well as depression
storage.



2 WHISKEY CREEK SUBWATERSHED

2.1 WATERSHED CHARACTERISTICS

The Whiskey Creek Subwatershed is primarily located within the northern porfion of Baxter's
urban district with a small area of Brainerd Study Area included along the west bank of the
Mississippi River (Figure 1). The subwatershed is comprised primarily of commercial land uses with
a significant portion of natural, open space and freeway infrastructure. Sands with occasional
areas of shallow groundwater dominate the soils in this subwatershed (Independent Testing
Technologies, 1999, 2001a, 2001b, 2004). Runoff from the watershed discharges to Whiskey Creek
in the vicinity of Fleet Farm and an abandoned golf course property at the intersection of Golf
Course Drive N and Excelsior Rd N. The creek makes it way through the Northland Arboretum
and a major wetland before emptying into the Mississippi River.

The subwatershed contains areas that seldom contribute flows to Whiskey Creek (personal
communication with Trevor Walter, City of Baxter). For the purposes of this study, an Area of
Interest (Figure 2) was defined that eliminated those portions of the subwatershed considered
non-contributing for all storm events lesser than a 100-yr frequency.

2.2 STORMWATER INFRASTRUCTURE

Both Baxter and Brainerd provided Geographic Information Systems (GIS) databases of public
stformwater infrastructure containing inlets, pipes, outlets, swales and ponds(Figure 3, Figure 4).
This information was reviewed for flow roufing and subsequent pipeshed delineation. The
residential portion of the subwatershed west of HWY 371 and the Landscape Arboretum’s
grounds were excluded from further analysis given the expected low frequency and magnitude
of stormwater conftribution to Whiskey Creek relative to the remaining AOI.

3 METHODS

3.1 LAND USE CHARACTERIZATION

Contiguous land use groupings were delineated in GIS from aerial photography then
characterized into WinSLAMM Standard Land Use codes (Appendix 1). Pipeshed boundaries
were then used to clip and summarize land uses (Table 1). Walker (2007) provides guidance on
adjusting parameter settings for each land use to “calibrate” the P8 model to produce
expected WINnSLAMM results (Table 2, Appendix 2). This step was deemed valuable given
WInSLAMM's robust empirical land use specific data set related to runoff and pollutant build up
and wash off in Midwestern states. Soils for the AOI were considered hydrologic soil group A with
all pipeshed drainage areas having a Curve Number (CN) of 69.



3.2 EXISTING STORMWATER TREATMENT PRACTICES

Existing pond storage was estimated assuming a 2:1 slope and a live dead storage depth of 3-ft.
Live storage was estimated as 3-ft as well. All ponds and drainage areas were constructed within
HydroCAD with orifice outlets of diameters relative to City stormsewer data. No infiltfration was
allowed for the ponds. A 10-yr, type-2 storm event was used to model stage-dependent outflow
(cubic feet per second discharge, cfs). P8 Urban Catchment Model (Walker, 1997) was then
used fo re-create stage-dependent storage and outflow (cfs) using this information.

3.3 SCOPING, DESKTOP REVIEW AND FIELD RECONNAISSANCE

An initial stakeholder scoping meeting was followed by a desktop review of the subwatershed
and a field reconnaissance. The scoping meeting defined the goals of each stakeholder as well
as brought each participant to a unified understanding of existing conditions within the
subwatershed, including the locations and extent of areas of interest and existing stormwater
infrastructure (both conveyance and freatment systems). A field visit to key locations idenfified in
the desktop review of the subwatershed allowed all stakeholders and HDR staff to identify both
potential BMP retrofit opportunities as well as non-contributing and site-limiting sites not
conducive to retrofitting at this stage.

3.4 EXISTING CONDITIONS AND TREATMENT MODEL RUNS

The AOI initial conditions mode setup was performed in two ways. The first incorporated the
entire AOI into one system allowing for summed load estimates to the Mississippi River. The
second divided the system intfo four smaller Groups based on their related outflow point
(common receiving water body) for efficiency of iterative treatment strategy modeling runs
(Figure 4). Iterative tfreatment scaling model runs for various BMP solutions were then investigated
for each existing conditions model network.

New water quality ponds, pond modifications, permeable asphalt and bioretention systems
were considered within the AOI. A new pond at the abandoned golf course was modeled using
information from an existing proposal (Wildseth, Smith and Nolting, 2013). Existing pond
modifications were in the form of addition of an iron-enhanced sand filter (IESF) as the primary
outlet. Treatment analysis of the IESF considered facilities in 500 ft2 increments with two feet of
live storage and an infiltration rate of 6 inches per hour for the media. Dissolved phosphorous
removal was set o 90% efficiency for all water passing through the IESF. Bioretention cells were
similarly assessed by modeling one cell of incremental size at the outfall of the drainage area
representing the sum of individual bioretention storage. One foot of ponding was modeled with
no under-drain and 1.2 inches per hour infiltration capacity.

3.5 VALUE ANALYSIS SETUP

To measure each potential BMP against each other in ferms of cost and performance, a value-
based assessment was performed. First, each iterative tfreatment scenario for each BMP was run
fo estimate the annual freatment of Total Phosphorus (TP) and Total Suspended Solids (TSS). The
total cost of the BMP design and installation costs as well as annual maintenance costs were
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then estimated. An operational period of 30-years was selected to accommodate the effects of
maintenance costs and life cycle for all BMPs. “Value” was then defined as an annually low
$/LB-TP of treatment as follows:

4 RESULTS

4.1 EXISTING CONDITIONS MODEL RESULTS

Estimates of TSS and TP loads were made in P8 software (Table 3,Table 4. Existing Conditions
Catchment Loading and Treatment of TP). Estimates were produced for each individual BMP as well
as for assemblages of catchments at their combined outfall. In the latter case, estimates were
made for various assemblages starting from the Whiskey Creek-Mississippi confluence then
upstream. The entire AOI is estimated to produce 335,097 lbs-TSS and 823.5 lbs-TP annually. Of
these generated loads, existing BMP freatment is expected to remove 52% of the TSS and 22% of
the TP, annually. Existing individual pond treatment appears tfo range from 29-81% for 1SS and 5-
51% for TP within the AQI.

Not all catchments within the AOI produced or freated TSS and TP equally. Catchment 12's
southeastern quadrant (Catchment E12s in results tables), produced the highest loading and has
no significant freatment at its immediate outfall to Whiskey Creek (73,259 Ibs-TSS and 229.5 lbs-TP,
annual loading). Other catchments with no proximal, significant treatment (3, 5, 6, and 10)
range in loading from 831-20,598 Ibs-TSS and 2.6-64.6 Ibs-TP, annually.

4.2 POTENTIAL BEST MANAGEMENT PRACTICES MODEL RESULTS

Consideration of availability and efficiency of existing BMPs along with site “buildability” drove
the selection process of where to investigate strategies for a first-tier retrofit plan. Locations for
recommended retrofit BLP locations exist within catchments 2, 3, 7 and at the beginning of the
daylit portion of Whiskey Creek along Excelsior Rd N (\Figure 5). Although there are many other
potential retrofit opportunities throughout the AQI, these locations are likely to produce the
highest return on investment over a 30-year period for various reasons.

Catchment’s 2 and 3 were identified as a high value locations for potential application of either
permeable asphalt parking stalls or bioretention islands (Table 5, Table 6,Table 7). Both are part
of the same parcel but are within different municipalities, draining to separate outfalls. Site 3 is
nearly 100% impervious parking lot with opportunities to retrofit strips of permeable parking to
break up the lot info smaller drainage areas. Alternatively, there is ample room for parking stall
striping adjustment and drive lane modification to accommodate bioretention cells. These BMPs
would treat runoff only from the parcel they reside in and would require modifications to the
extent of sand and salt use applied during winter, improved lot sweeping/vacuuming, and, in

4



the case of bioretention cells, a sediment forebay. For both catchments, porous asphalt
appears to be more valuable than bioretention cells in ferms of water quality performance, but
if the added benefits of improved aesthetics, shade and fraffic calming/pedestrian safety are
considered, bioretention may prove more valuable if designed with these values in mind.

Catchment 7 was also identified as a location for a valuable retrofit (Table 8). An existing pond
treating this catchment can be modified to include an IESF bench to capture dissolved
phosphorus from its outflows at high efficiency. The decision in regards to how extensive the IESF
is built will depend mostly on overall AOI-wide pollutant removal goals for the Mississippi River
and existing budget as the value estimates are flat-lined for each successive treatment level
(i.e., they are the same). Installation and maintenance costs for this option are low and there is
ample room and access for the IESF as well, making this an attractive strategy.

The proposed Whiskey Creek Pond is another highly aftractive opportunity as it treats the
majority of the commercial area confributing to the Creek as well as the largest, highest
contributing load catchment in the AOI (E12s). In addition, that same catchment has little, far
less valuable, opportunities for on-site treatment. The proposed design provided to HDR by the
City of Baxter is estimated to receive over 151,000 lbs of TSS and 560 Ibs of TP annually. The
proposed design would treatf TSS at 56% and TP at 26% while the addition of increased area for
an |ESF would slightly improve those results (Table 9). The modeling results for the IESF are
somewhat afttenuated given the magnitude of TP load coming to the site and would expect to
improve if pond design was increased to above 50% TP removal. At that point, the suspended
sediments would sufficiently be removed with the remaining TP load being dominated by
dissolved phosphorus (P). The incremental improvement on TP removal at that point would
therefore become much greater given that IESF's target dissolved-P and do so for a small cost.

When considering the options described herein, the most valuable strategy identified to address
water quality concerns for Whiskey Creek would be to develop a retrofit plan starting with
Catchment 7's 60%-TP removal option followed by the Whiskey Creek Pond with a 1000 ft2 IESF
primary outlet (Table 10).



5 REFERENCES

City of Baxter. 2006. Baxter Town Center Environmental Assessment Worksheet. City of Baxter.

Independent Testing Technologies. 1999. Project 99-019 Report of Geotechnical Explorations for
Baxter Estates, Baxter, Minnesota.

Independent Testing Technologies. 2001a. Project 01-023 Report of Geotechnical Explorations for
371 North, Woida Road to Whispering Woods, Baxter, Minnesota.

Independent Testing Technologies. 2001b. Project 01-204 Report of Geotechnical Explorations for
Clearwater Road and Inglewood Road, Baxter, Minnesota.

Independent Testing Technologies. 2004. Project 04-066 Report of Geotechnical Explorations for
Gran Oaks Improvements, Baxter, Minnesota.

Westwood Professional Services. 2006. Final Alternative Urban Areawide Review; North Baxter
AUAR. City of Baxter

Wildseth, Smith and Nolfing. 2012. Well installation Packet: Ambient Monitoring Well #30. Baxter,
Minnesota

Wildseth, Smith and Nolting. 2013. Golf Course Property Stormwater Management: Stormwater
Basin Property Estimate. Baxter, Minnesota



6 TABLES

TABLE 1. LAND USE (IN ACRES) FOR WHISKEY CREEK CATCHMENTS

Catchment

Land 1 2 3 4 5 6 7 8 9 10 11 12 13 14  Total
Use’

DUP 5.4 0.9 6.3
FREE 7.1 2.5 0.5 0.2 0.0 0.0 0.4 15.7 3.3 109 61.2 7.0 115 1203
HDRNA 5.0 2.8 1.5 9.4
INST 1.0 1.0
LDR 0.5 21.0 21.5
LI 6.3 6.3
MDRNA 0.4 1.0 1.4
MFRNA 5.0 5.0
OFPK 0.4 5.8 7.4 4.9 419 105 5.5 76.4
osubD 29.4 147 25 0.0 27.0 95 194 371 0.9 1.8 1.9 1442
PARK 128.8 0.4 4.5 0.7 0.8 135.2
SCH 1.6 3.2 2.0 6.7
scomM 0.4 0.4
SHOP 125 198 18.8 19.8 36.9 213 232 1.5 133.9 74 16.6 311.8
SUB 0.1 14.8 0.7 15.5
Total 1946 227 253 230 175 53 533 274 524 533 598 2400 505 362 861.2

'Land use codes are described in Appendix 1

TABLE 2. P8 CALIBRATION TO WINSLAMM LAND USE DEFINITIONS

Depression Pervious Indirectly- Directly
Land Use Storage . Connected  Connected
(in) Fraction Fraction Fraction
DUP 0.02 0.609 0.121 0.271
FREE 0.022 0 0 1
HDRNA 0.017 0.469 0.131 0.399
INST 0.017 0.364 0.036 0.6
LDR 0.026 0.796 0.079 0.126
LI 0.029 0.205 0.088 0.707
MDRNA 0.029 0.622 0.135 0.242
MFRNA 0.025 0.462 0.063 0.474
OFPK 0.019 0.263 0.006 0.731
OosuD 0.027 0.951 0 0.049
PARK 0.01 0.856 0.041 0.103
SCH 0.026 0.421 0.014 0.565
SCOM 0.025 0.079 0.014 0.907
SHOP 0.023 0.083 0 0.917
suB 0.04 0.904 0.04 0.056

'Land use codes are described in Appendix 1



TABLE 3. EXISTING CONDITIONS CATCHMENT LOADING AND TREATMENT OF TSS

Contributing Catchment

Entire AOI

1,2,3,4,5,9n,9s, 10,11
E12n, E12s, W12n, W12s,
13,14

1,2,9n, 9s, 10, 11 E12n,
E12s, W12n, W12s, 13, 14

E12n, E12s, W12n, W12s,
13,14

E12n
E12s
W12n
W12s
13
14

Total TSS-
Load (lbs/yr)

335,097

154,264

212,615

151,435

28,431
13,793
12,689
13,303
1,368
831
23,534
20,598
12,806
10,179
16,532
21,553
73,259
17,241
31,602
16,752
20,628

Sample Point/BMP

Lower Whiskey
Creek
Wetland

Arboretum Ponds

Upper Whiskey
Creek

Arboretum Ponds
Arboretum Ponds
No BMP

Pond-4

No BMP

No BMP

Pond-7

No BMP
Swale-11
Arboretum Ponds
Pond-9s
Swale-E12n

No BMP
Swale-W12s
Swale-W12s
Swale-W12s
Pond-14

1st Receiving Water
Body

Mississippi River

Lower Whiskey Creek

Wetland

Arboretum Ponds

Wetland

Wetland

Wetland

Wetland

Wetland

Lower Whiskey Creek
Lower Whiskey Creek
Upper Whiskey Creek
Arboretum Ponds
Wetland

Arboretum Ponds
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek

Treatment of Upstream Load*

Total TSS-

Trapped (lbs/yr)

173,990

0

76,525

17,523
76,525
8,922
0
11,637
13,395
0

20,058

16,744

Load
Reduction
(%)
52

36

69

75
36
70

70
62

29

81



TABLE 4. EXISTING CONDITIONS CATCHMENT LOADING AND TREATMENT OF TP

Contributing Catchment

Entire AOI

1,2,3,4,5,9n,9s,10, 11
E12n, E12s, W12n, W12s,
13,14

1,2,9n, 9s, 10, 11 E12n,
E12s, W12n, W12s, 13, 14

E12n, E12s, W12n, W12s,
13,14

El2n
E12s
W12n
W12s
13
14

Total TP-
Load
(Ibs/yr)

823.5

778.6

787.4

565.8

89.9
43.2
39.8
41.7
4.3
2.6
73.8
64.6
40.3
31.9
51.8
67.5
229.5
54.0
99.0
52.6
64.6

Sample Point/BMP

Lower Whiskey
Creek

Wetland

Arboretum Ponds

Upper Whiskey
Creek

Arboretum Ponds
Arboretum Ponds
No BMP

Pond-4

No BMP

No BMP

Pond-7

No BMP
Swale-11
Arboretum Ponds
Pond-9s
Swale-E12n

No BMP
Swale-W12s
Swale-W12s
Swale-W12s
Pond-14

1st Receiving Water
Body

Mississippi River

Lower Whiskey Creek

Wetland

Arboretum Ponds

Wetland

Wetland

Wetland

Wetland

Wetland

Lower Whiskey Creek
Lower Whiskey Creek
Upper Whiskey Creek
Arboretum Ponds
Wetland

Arboretum Ponds
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek
Upper Whiskey Creek

Treatment of Upstream Load*

Total TP-
Trapped
(Ibs/yr)
207.1

0.0

79.3

0.0

0.0
0.0
0.0
15.2
0.0
0.0
315
0.0
15.7
0.0
19.7
20.3
0.0

12.9

32.8

Load
Reduction
(%)

22

10

37

43

39

38
30

51



TABLE 5. CATCHMENT 3 PERMEABLE ASPHALT STALLS MODELED TREATMENT RESULTS

TP
(Ib/yr)
TSS
(1b/yr)
Number
of Stalls
Total
BMP
Area
BMP
Type

TREATMENT

COST

Base Exist. t:eztt Existing
Loading  Treat. ) Load
%
39.8 0 0% 39.8
12,689 0 0% 12,689

Materials/Labor/Design
Promotion & Admin Costs
Probable Project Cost
Annual O&M
30-yr Cost/Ib-TP
30-yr Cost/1,0001b-TSS

NEW TREATMENT
OPT-A OPT-B OPT-C
New Net New Net New Net
treat. % treat. % treat. %
119 30% 159 40% 19.9 50%
6,767 53% 7,887 62% 8,889  70%
38 54 76
5100 sqgft 7,514 sgft 10,316  sqft
Permeable Permeable Permeable
Asphalt Asphalt Asphalt
$51,000 $75,140 $103,160
S0 S0 S0
$51,000 $75,140 $103,160
$765 $1,127 $1,547
$207 $228 $251
$364 $460 $561

TABLE 6. CATCHMENT 3 BIORETENTION ISLAND MODELED TREATMENT RESULTS

TP (Ib/yr)
TSS
(Ib/yr)

Number
of Islands

BMP Size
(each)

BMP Type

TREATMENT

COST

Base Exist. t:‘e?; Existing
Loading  Treat. . Load
%
39.8 0 0% 39.8
12,689 0 0% 12,689

Materials/Labor/Design
Promotion & Admin Costs
Probable Project Cost
Annual O&M (each cell)
30-yr Cost/lb-TP
30-yr Cost/1,0001b-TSS

OPT-A
New Net
treat. %
11.9 30%

6,743  53%

10

500 sgft

Bioretention

$80,000
$200

$84,200
$250
$435
$434

NEW TREATMENT

OPT-B

OPT-C

New Net New Net

treat.

% treat. %

15.9 40% 19.9 50%

7,872  62% 8,883 70%

14

20

500 sqft 500 sqft

Bioretention Bioretention
$112,000 $160,000
$200 $200
$112,200 $160,200
$250 $250
$455 $520
$507 $629
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TABLE 7. CATCHMENT 2 PERMEABLE ASPHALT STALLS MODELED TREATMENT

TREATMENT

COST

TP
(Ib/yr)
TSS
(Ib/yr)
Number

of
BMP's

BMP
Size

BMP
Type

Net
Base Exist. trez o Existing
Loading Treat. o, Load
%
43.2 0 0 43.2
13,793 0 0 13,793

Materials/Labor/Design
Promotion & Admin Costs
Probable Project Cost
Annual O&M
30-yr Cost/Ib-TP
30-yr Cost/1,0001b-TSS

TABLE 8. CATCHMENT 7 IRON ENHANCED SAND FILTER MODELED TREATMENT

TREATMENT

COST

TP
(Ib/yr)
TSS
(Ib/yr)
Number
of
BMP's
BMP
Size
BMP
Type

N
Base Exist. treeatt
Loading Treat. o
%
73.8 31.5 43%
23,534  17,523.00 74%

Materials/Labor/Design
Promotion & Admin Costs
Probable Project Cost
Annual O&M
30-yr Cost/Ib-TP

30-yr Cost/1,0001b-TSS

Existing
Load

42.3

6,011

NEW TREATMENT
OPT-A OPT-B OPT-C
New Net New Net New Net
treat. % treat. % treat. %
13 30% 17.3 40% 21.6 50%
7360  53% 8574  62% 9,663 = 70%
1 1 1
5563 sq ft 8165 sq ft 9663 sq ft
Permeable Permeable Permeable
Asphalt Asphalt Asphalt
$55,630 $81,650 $96,630
$200 $200 $200
$55,830 $81,850 $96,830
$834 $1,125 $1,449
$207 $229 $217
$366 $461 $484
NEW TREATMENT
OPT-A OPT-B OPT-C
New Net New Net New Net
treat. % treat. % treat. %
6.5 51% 12.9 60% 20.6 71%
971 79% 1,952 83% 3,175 88%
1 1 1
500 sgft 1,150 sqft 2,180 sqft
Iron-enhanced Iron-enhanced Iron-enhanced
Sand Filter Sand Filter Sand Filter
$6,000 $13,800 $26,160
$0 $0 $0
$6,000 $13,800 $26,160
$100 $100 $100
$46 $43 $47
$309 $287 $306
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TABLE 9. WHISKEY CREEK POND MODELED TREATMENT

NEW TREATMENT
Base Exist. Net Existing OPT-A OPT-B OPT-C
Loading Treat treat. Load
) % New Net New Net % New Net %
treat. % treat. treat.
b 565.8 0 0 565,8 146.9 26% 160 28% 167.1 30%
(Ib/yr) . ) . (] 0 . (]
TSS
(Ib/yr) 151,435 0 0 151,435 84,206 56% 86,329 57% 87,454 58%
E Number
w
S of 1 1 1
= BMP's
w
F Bmp 670,00
Size 670,000 Cu ft 670,000 Cu ft 0' Cu ft
_?xz Stormwater Wztlc;rr:‘jv:/’:/tTESF Stormwater Wetland w/
2
Wetland (1000 ftz) IESF (2000 ft°)
Materials/Labor/Design $250,000 $265,000 $280,000
Promotion & Admin Costs 0 0 0
= Probable Project Cost $250,000 $265,000 $280,000
S Annual O&M $250 $350 $450
30-yr Cost/Ib-TP $58 $57 $58
30-yr Cost/1,0001b-TSS $102 $106 $112
TABLE 10. RANKED SUMMARY OF TREATMENT VALUES
CATCHMENT # and Annual Annual TP Annual TSS Estimated
TREATMENT LEVEL Value Captured Captured Installation
($/LB-TP) (LBs) (LBs) Cost
7-1ESF, 60% $43 12.9 1,952 $13,800
7-1ESF, 50% $46 6.5 971 $6,000
7-1ESF, 70% $47 20.6 3,175 $26,160
WC Pond, 28% $57 160.0 86,329 $265,000
WC Pond, 26% $58 146.9 84,206 $250,000
WC Pond, 30% $58 167.1 87,454 $280,000
3-Porous Asphalt, 30% $207 11.9 6,767 $51,000
2-Porous Asphalt, 30% $207 13 7,360 $55,830
2-Porous Asphalt, 50% $217 21.6 9,663 $96,830
3-Porous Asphalt, 40% $228 15.9 7,887 $75,140
2-Porous Asphalt, 40% $229 17.3 8,574 $81,850
3-Porous Asphalt, 50% $251 19.9 8,889 $103,160
3-Bioretention, 30% $435 11.9 6,743 $84,200
3-Bioretention, 40% $455 15.9 7,872 $112,200
3-Bioretention, 50% $520 19.9 8,883 $160,000
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FIGURE 1. PROJECT LOCATION
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FIGURE 2. WHISKEY CREEK AREA OF INTEREST CATCHMENTS

15



FIGURE 3. STORMWATER PIPE FLOW DIRECTION AND POND LOCATIONS
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BMP City ID BMP City ID

Pond 4 Brainerd: Pond Ar Baxter: sw-131, 180, 178
Pond 7 Brainerd: Swale E12n! N/A
Pond 9s Baxter: sw-118, 158 Swale E12s! N/A

Pond 14 Baxter: sw-21, 22, 23, 38, Swale W12n! N/A
41,42, 43, 44, 45, 46, 47, 48  Swale W12s Brainerd: N/A

Wi2n € E12s
W12s ->1€ 10
13 v
\/\ Upper Whiskey Creek
L
Arboretum
1 2
{resa (-
5 3
6 - g

Lower Whiskey Creek

Mississippi River

\N\

FIGURE 4. STORMWATER ROUTING SCHEMATIC FOR MODELING
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\FIGURE 5. LOCATIONS OF THE HIGHEST VALUE BMP RETROFIT OPPORTUNITIES IN THE AOI
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8 APPENDICES

APPENDIX 1 — WINSLAMM LAND USE DESCRIPTIONS
RESIDENTIAL LAND USES

HDRNA - High Density Residential without Alleys: Urban single family housing at a density of
greater than 6 units/acre. Includes house, driveway, yards, sidewalks, and streets.

HDRWA - High Density Residential with Alleys: Same as HDRNA, except alleys exist behind the
houses.

MDRNA - Medium Density Residential without Alleys: Same as HDRNA except the density is
between 2 - 6 units/acre.

MDRWA - Medium Density Residential with Alleys: Same as HDRWA, except alleys exists behind
the houses.

LDR - Low Density Residential: Same as HDRNA except the density is 0.7 to 2 units/acre.
DUP - Duplexes: Housing having two separate units in a single building.

MFRNA - Multiple Family Residential: Housing for three or more families, from 1 - 3 stories in height.
Units may be adjoined up-and-down, side-by-side; or front-and-rear. Includes building, yard,
parking lot, and driveways. Does not include alleys.

HRR - High Rise Residential: Same MFRNA except buildings are High Rise Apartments; multiple
family units 4 or more stories in height.

MOBH - Mobile Home Park: A mobile home or trailer park, includes all vehicle homes, the yard,
driveway, and office area.

SUB - Suburban: Same as HDRNA except the density is between 0.2 and 0.6 units/acre.

COMMERCIAL LAND USES

SCOM - Sirip Commercial: Those buildings for which the primary function involves the sale of
goods or services. This category includes some institutional lands found in commercial strips, such
as post offices, courthouses, and fire and police stations. This category does not include
buildings used for the manufacture of goods or warehouses. This land use includes the buildings,
parking lots, and streets. This land use does not include nursery, free farms, vehicle service areas,
or lumber yards.

SHOP - Shopping Centers: Commercial areas where the related parking lot is af least 2.5 times
the area of the building roof area. Parking areas usually surrounds the buildings in this land use.
This land use includes the buildings, parking lot, and streefs.

OFPK - Office Parks: Land use where non-retfail business takes place. The buildings are usually
multi storied buildings surrounded by larger areas of lawn and other landscaping. This land use
includes the buildings, lawn, and road areas. Types of establishments that may be in this
category includes: insurance offices, government buildings, and company headquarters.
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CDT - Commercial Downtown: Multi-story high-density area with minimal pervious area, and with
retail, residential and office uses.

INDUSTRIAL LAND USES

MI - Medium Industrial: This category includes businesses such as lumber yards, auto salvage
yards, junk yards, grain elevators, agricultural coops, oil tank farms, coal and salt storage areas,
slaughter houses, and areas for bulk storage of ferfilizers.

LI - Non-Manufacturing: Those buildings that are used for the storage and/or distribution of
goods waiting further processing or sale to retailers. This category mostly includes warehouses,
and wholesalers where all operations are conducted indoors, but with truck loading and transfer
operations conducted outside.

INSTITUTIONAL LAND USES

SCH - Education: Includes any public or private primary, secondary, or college educational
institutional grounds. Includes buildings, playgrounds, athletic fields, roads, parking lots, and lawn
areas.

INST - Miscellaneous Institutional: Churches and large areas of institutional property not part of
CST and CDT.

HOSP - Hospital: Multi-story building surrounded by parking lots and some vegetated areas.

OTHER URBAN LAND USES

PARK - Parks: Outdoor recreational areas including municipal playgrounds, botanical gardens,
arboretums, golf courses, and natural areas.

OSUD - Undeveloped: Lands that are private or publicly owned with no structures and have a
complete vegetative cover. This includes vacant lots, urban fringe areas slated for
development, greenways, and forest areas.

CEM - Cemetery: This land use file covers cemeteries, and includes road frontage along the
cemetery, and paved areas and buildings within the cemetery.

FREEWAY LAND USES

FREE - Freeways: Limited access highways and the inferchange areas, including any vegetated
rights-of-ways.
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APPENDIX 2 — P8 PARAMETERIZATION FOR WINSLAMM CODES

Catchment  Acres Land Depression  Pervious Indirectly Directly
Use Storage Fraction Connected Connected
(in) Fraction Fraction

1 7.08 FREE 0.022 0.000 0.000 1.000
1 5.04 HDRNA 0.017 0.469 0.131 0.399
1 6.33 LI 0.029 0.205 0.088 0.707
1 5.00 MFRNA 0.025 0.462 0.063 0.474
1 0.43 OFPK 0.019 0.263 0.006 0.731
1 29.36 OSubD 0.027 0.951 0.000 0.049
1 128.79 PARK 0.010 0.856 0.041 0.103
1 12.54 SHOP 0.023 0.083 0.000 0.917
2 2.54 FREE 0.022 0.000 0.000 1.000
2 0.43 PARK 0.010 0.856 0.041 0.103
2 19.75 SHOP 0.023 0.083 0.000 0.917
3 0.48 FREE 0.022 0.000 0.000 1.000
3 4.45 PARK 0.010 0.856 0.041 0.103
3 1.55 SCH 0.026 0.421 0.014 0.565
3 18.78 SHOP 0.023 0.083 0.000 0.917
4 3.15 SCH 0.026 0.421 0.014 0.565
4 19.83 SHOP 0.023 0.083 0.000 0.917
4 0.06 SuB 0.040 0.904 0.040 0.056
5 0.16 FREE 0.022 0.000 0.000 1.000
5 14.65 OsuD 0.027 0.951 0.000 0.049
5 0.72 PARK 0.010 0.856 0.041 0.103
5 1.95 SCH 0.026 0.421 0.014 0.565
6 0.00 FREE 0.022 0.000 0.000 1.000
6 2.79 HDRNA 0.017 0.469 0.131 0.399
6 2.52 OsuD 0.027 0.951 0.000 0.049
7 0.02 FREE 0.022 0.000 0.000 1.000
7 1.54 HDRNA 0.017 0.469 0.131 0.399
7 0.01 OosuD 0.027 0.951 0.000 0.049
7 36.92 SHOP 0.023 0.083 0.000 0.917
7 14.77 SUB 0.040 0.904 0.040 0.056
8 0.35 FREE 0.022 0.000 0.000 1.000
8 27.02 OosuD 0.027 0.951 0.000 0.049
9 15.74 FREE 0.022 0.000 0.000 1.000
9 5.84 OFPK 0.019 0.263 0.006 0.731
9 9.51 OosuD 0.027 0.951 0.000 0.049
9 21.34 SHOP 0.023 0.083 0.000 0.917
10 3.27 FREE 0.022 0.000 0.000 1.000
10 7.36 OFPK 0.019 0.263 0.006 0.731
10 19.44 OsuD 0.027 0.951 0.000 0.049
10 23.21 SHOP 0.023 0.083 0.000 0.917
11 5.42 Dup 0.020 0.609 0.121 0.271
11 10.94 FREE 0.022 0.000 0.000 1.000
11 4.90 OFPK 0.019 0.263 0.006 0.731
11 37.08 OsuD 0.027 0.951 0.000 0.049
11 1.50 SHOP 0.023 0.083 0.000 0.917
12 0.90 bup 0.020 0.609 0.121 0.271
12 61.19 FREE 0.022 0.000 0.000 1.000
12 0.47 LDR 0.026 0.796 0.079 0.126



12
12
12
12
12
13
13
13
13
13
13
13
13
14
14
14
14
14

0.37
41.89
0.92
0.38
133.90
6.97
1.03
21.00
0.98
10.45
1.79
0.81
7.43
11.53
5.50
1.87
16.63
0.65

MDRNA
OFPK
OsSuD
SCOM
SHOP
FREE
INST
LDR
MDRNA
OFPK
OsSuD
PARK
SHOP
FREE
OFPK
Oosub
SHOP
SUB

0.029
0.019
0.027
0.025
0.023
0.022
0.017
0.026
0.029
0.019
0.027
0.010
0.023
0.022
0.019
0.027
0.023
0.040

0.622
0.263
0.951
0.079
0.083
0.000
0.364
0.796
0.622
0.263
0.951
0.856
0.083
0.000
0.263
0.951
0.083
0.904

0.135
0.006
0.000
0.014
0.000
0.000
0.036
0.079
0.135
0.006
0.000
0.041
0.000
0.000
0.006
0.000
0.000
0.040

0.242
0.731
0.049
0.907
0.917
1.000
0.600
0.126
0.242
0.731
0.049
0.103
0.917
1.000
0.731
0.049
0.917
0.056
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Study Background

The City of Baxter, MN maintains a Municipal Separate Storm Sewer System (MS4) and
operates under a General Permit National Pollutant Discharge Elimination System (NPDES)
State Disposal System (SDS) General Permit (MNRO040000) for discharges of stormwater runoff
to receiving waters. Portions of the City were developed prior to modern stormwater rules and
regulations including the bulk of the commercial district located along Trunk Highway 371, north
of Trunk Highway 210. Though not legally obligated to treat runoff from such areas, the City has
expressed both an environmental and practical obligation towards doing so. As evidenced by
stringent municipal regulations mandating complete retention of the 100-yr event for new
property development, Baxter has continued to seek out opportunities to minimize impacts on
water quality. Given high ground water tables, low gradient change from the drainage area’s
spill point to the Arboretum and a significant low elevation point, localized flooding issues and
downstream bank erosion within the Arboretum have been a problem in the past.

The City of Baxter hired HDR Engineering, Inc. (HDR) to determine the feasibility of retrofitting a
new stormwater best management practice (BMP) at the outfall of this commercial area. The
project site is identified as potentially high value for water quality treatment efficiency by an
earlier study that analyzed the Whiskey Creek subwatershed for optimal locations and types of
BMPs for retrofitting (Crow Wing Soil and Water Conservation District, 2013). In addition, the
proposed site is located within a region of the highest risk factors for impacts on water quality in
the county as well as with limited resources to protect (Crow Wing County Water Plan, 2013-
2023). The site is located within a parcel recently purchased for development by the Evangelical
Lutheran Good Samaritan Society (Good Samaritan) for senior assisted living. Good Samaritan
has verbally expressed their interest in working with the City in its plans for development of a
stormwater BMP as the City has expressed interest for doing so in such a way that incorporates
multiple functions (Table 1).

Table 1. Direct and indirect benefits of the proposed project

Beneficiary Benefits Beneficiary Benefits
Baxter MS4 Minimum Control Habitat On-site/offsite fish, bird,
Measures, Flood Risk pollinator

Mitigation, Park Amenity

Good Samaritan Park (quality of Life) Mississippi River Water quality
Development

Baxter Connection to Paul MHB, Crow Wing County  Plan implementation
Residents/Visitors Bunyan Regional Trail & and SWCD

Clearwater Trall,

Education/Outreach
Landscape Arboretum Water quality, Bank

Erosion Risk Mitigation




Site Drivers and Concepts

Three concepts are presented in this section for the treatment of stormwater runoff from the
commercial and mixed-use areas draining to Whiskey Creek within the Good Samaritan
property. Offsite limitations driven by a very low gradient fall line and elevated stormwater
gravity mains present substantial constraints for any reasonable stormwater treatment system
considered for this site. This downstream stormwater infrastructure currently plays a key role in
controlling the project site’s hydraulics and will directly impact site design and overall water
guality treatment efficiency, and appears to be a major factor in localized flooding issues. This
section presents three finalized concepts assuming that there will be no change in elevation for
the wetland east of Cypress Drive and north of Excelsior Road. However, changes to the
wetland’s outlet configuration and downstream stormwater gravity main elevation east of this
wetland are recommended and included in the following concepts.

Physical Site Drivers

Downstream tail water conditions in the wetland east of Cypress Drive limits live storage
capacity, the discharge of water and treatment efficiency of each of the project site conceptual
designs. The wetland is hydraulically controlled at 1183.86 ft. ASL by a 48-inch pipe that
conveys water to a stormwater pond also treating water from the movie theater and a portion of
the Westport Mall area south of Excelsior Road. The elevation of the lowest inlet to the study
site (along Golf Course Drive) enters at 1182.27 ft. This sets up an equalized surface water
elevation on either side of Cypress Drive regulated by the downstream 48-inch pipe (Fig 2).

Road surfaces, upstream catch basin inverts and rim elevations also drive conceptual design.
Cypress Drive and Golf Course Drive both sit relatively high to the project site. Upstream inverts
of catch basins rise quickly shortly after the main “T” in the stormwater pipe, dividing the
commercial area into two main drainages, with three catch basins at or below 1185 ft. rim
elevations are located above 1190 ft (Fig 2).

Discussions with representatives from Good Samaritan suggest that the current drainage
concept for development of the abandoned golf course property will be diverted from any
proposed municipal stormwater treatment features.

The contributing drainage area is 386.5 acres of highly impervious cover. This is a large
watershed for the size of the project site. The original Widseth Smith Nolting (WSN) concept
called for 5 acres of property to be used for storage representing 1.3% of the drainage area.
Although the concepts presented in the study call for larger permanent pools and land
purchases, the ratios remain undersized for typical new development standards. Retrofits,
however, are not subjected to a prescribed drainage area/BMP ratio, thus any improvement will
be beyond what is required by State treatment regulations for land developed prior to their
origination.

Overarching Constraints for New Stormwater Treatment

The biggest challenge to developing new stormwater treatment on the site is the effect of
current tailwater conditions within the wetland east of Cypress Drive (hereafter referred to the



Excelsior Wetland). A 12-inch perforated pipe running along the south side of Excelsior Drive is
in place to take overflow from the Excelsior Wetland and discharges to the Arboretum
Stormwater Pond at the system’s outfall to the east, near Conservation Drive. When that pond
was constructed, however, the rock swale outfall’s spillway elevation was placed too high and
causes tailwater conditions for the 12-inch pipe, prohibiting it to drain properly. As a result, the
Excelsior Wetland’s elevation rose causing the current tailwater conditions for the proposed
project, limiting water quality treatment performance and increasing the risk of localized flooding
of Excelsior Drive adjacent to the wetland. To provide the most efficient water quality treatment
and flood risk management, replacement of the 12-inch perforated pipe with an 18-inch pipe is
recommended. Upsizing to an 18-inch pipe is recommended to accommodate increased
capacity needs as the result of final buildout scenarios in the watershed as well as changes to
rainfall frequency and intensity predictions (i.e., Atlas 14). The current project engineer for the
Excelsior Drive reconstruction project, SEH, has determined that the upper limit of pipe sizing
for this replacement is 18-inches, given the current constraints imposed by existing stormwater
infrastructure, and plans on connecting the pipe to a previously abandoned line running along
the south side of the Arboretum pond, thereby bypassing it. This will eliminate the tailwater
effect currently imposed by the Arboretum Pond and provides enough hydraulic gradient to
effectively control the elevation at the Excelsior Pond so that it’s tailwater affect on the proposed
Whiskey Creek pond is greatly reduced.

SEH plans on also replacing the Arboretum Pond’s rock swale outlet with a multi-stage,
compound outlet to control flows from the Excelsior Wetland and Conservation Drive stormwater
system. This will effectively lower the permanent pool elevation creating more effective drainage
of the Excelsior Wetland’s 48-inch secondary overflow in order to reduce risk of flooding at that
site and increase performance of the conceptual completed system.

HDR presented a concept of incorporating iron-enhanced sand filters (IESF) to treat dissolved
phosphorus in effluent water. After further investigation of site limitations it was determined that
insufficient elevation changes were available resulting in the elimination of this option. Concern
over limited treatment potential and the possibility of tailwater conditions would potentially cause
the system to become anoxic (oxygen depleted) have rendered this option infeasible. If the
IESF is anoxic it has the potential to release phosphorus and become a pollutant source.

Similarly, the use of an actuated valve to draw down the system was presented to the City as
one alternative. The concept would allow the City to remotely draw down the permanent pool
ahead of a storm then close the outlet to create additional live storage and gain treatment
efficiency. The current understanding of the improved system with the replaced perforated pipe
allows for approximately 1-1.5 feet of potential draw down capacity thereby providing increased
storage of the concepts and resulting improvements in water quality treatment. A final modeling
exercise for this increased performance will be made during the design effort as controlling
elevations of the replaced perforated pipe are not yet set.

A detailed analysis of the entire stormwater network from the top of the watershed to, at least,
the north-south dirt road running south from NW 7" street within the Landscape Arboretum is
needed to evaluate not only flows downstream of the proposed concepts, but also uphill



watershed flooding risk. This same analysis would more rigorously analyze the ability of the
concepts solution to reduce flooding near the intersection of Excelsior Road and Broadmoor
Drive. It is recommended that a dynamic hydraulic model (such as Infoworks) be developed for
this purpose when the project is designed. That model will assist in performance optimization,
risk mitigation and output to a P8 model for final treatment estimation. Optimization of a
compound outlet structure for the chosen concept can then reliably be made and will most
definitely improve the estimated performance on water quality treatment of the final design.
Lastly, it is recommended that a portion of the upstream stormwater pipes leading to the site be
viewed with closed circuit television for integrity. Though little risk is expected of surcharging
catch basins to near the rim elevation, there would be risk of standing water exfiltrating and
leading to impacts to infrastructure and property. Lining these pipes may be a viable option to
mitigate this risk.

Original Concept

Baxter hired Widseth Smith Nolting (WSN) to perform a rapid analysis of the sizing
requirements for a detention basin on the Good Samaritan parcel in 2013. This analysis used
guidance criteria from the Minnesota Stormwater Manual using some combination of watershed
area, impervious cover and a design storm event depth to estimate the volume of storage
required to meet water quality treatment goals of the State. Although the calculations used for
the WSN study were not evaluated for this feasibility analysis, the guidance used is generally
accepted as a valid initial estimate of the expected performance of BMPs. A total land purchase
of 5 acres would be required for this concept.

This concept assumes a bottom of dead storage elevation at 1180 and an overflow elevation set
at 1184, 0.5 feet higher than the Excelsior Wetland overflow pipe. The layout allows for a
commercial property to be developed within the southeast corner of the site.

Concept 1

Concept 1 makes use of similar detention functions as the Original Concept but makes
modifications to layout, depth and vegetation (Fig 4). The layout of the Concept 1 perimeter
follows, as closely as possible, the natural contours of the site giving a more natural aesthetic
appearance than the previous layout in order to better meet the expressed desire to have the
site become a Park feature for the City. It spreads its storage capacity across a wider area and
slightly reduces the dead storage depth. A total live storage bounce of 3-ft is recommended,
though likely not attainable given hydraulic gradient as well as upstream stormwater pipe
surcharge potential constraints. A pre-treatment forebay is included as well as a dredge
management area for sediment drying and loading purposes. Pathways and overlooks provide
pedestrian flow and viewsheds, making use of existing bridges to cross the stormwater features
(the westernmost bridge footings are still in place and the bridge will need to be reinstalled).
Pathway connection to the City trail and Paul Bunyan Regional Trail will be made. A total parcel
acquisition of 12.5 acres is recommended for this concept.

This concept assumes a bottom of dead storage elevation at 1178 and a primary overflow
elevation set at 1182, equal to the lowest inlet pipe to the site. A second overflow structure set



at 1185 allows for three feet of live storage. The layout allows for the development of a park
system and eliminates the commercial park expansion proposed within the original concept.

Option: An automated drawdown system can be incorporated into the pond outlet that would
discharge stored water to reduce the pond elevation by 1 feet or more prior to a storm event
(allowing for temporary live pool reduction to approximately 1181). This would provide increased
live storage capacity and water quality treatment or would allow for a reduced overall excavated
depth of the pond to reduce overall costs. The OptiRTC is a flexible platform that provides real-
time control and data management services to meet a wide variety of environmental needs.
The OptiRTC system is a cloud based Microsoft Windows Azure Application coupled with
lightweight low cost remote control and monitoring hardware, which provides secure and reliable
infrastructure for data collection, storage, processing and internet based delivery.

Design of an internet interface (i.e. dashboard) that includes information on the system in real-
time such as pond water levels and forecasted rainfalls, will cost approximately $25,000. The
project dashboard can be open to the public or made private at the discretion of the owner. An
additional budget of $5,000 is necessary for site specific logic programming and actuated
control design.

Installation of the fully configured OptiRTC controller will cost approximately $28,500. This
budget price includes the OptiRTC Controller (internet interface), NEMA enclosure, level sensor,
actuated valve, electrical feed (subcontract), system start-up services and confirmation of
operational status.

For the first pond to be built with this system, then, an estimated $53,500 of expense is
expected with additional ponds not requiring the internet interface dashboard control (i.e. every
additional pond is then controlled in the original dashboard so only the cost of the OptiRTC
controller is required). The prices above do not include construction documents and
specifications, technical support during design and bidding, or user training on operation and
maintenance. The estimated total expenses for this would be approximately $20,000.

Concept 2

Concept 2 uses the same elements of a pre-treatment forebay, walkways and trail connections
but provides for a meander and naturalization of Whiskey Creek and several floodplain
wetlands. As water flushed into the Creek during a storm, the elevation rises in the channel and
connects to the wetlands for treatment. As flows increase a greater floodplain serves as
additional storage, maximizing the potential of the site (7.6 acres of total floodplain). As with
option 1, 12.5 acres of land would need to be acquired.

This concept assumes a bottom of dead storage elevation at 1179 and a primary overflow
elevation set at 1182, equal to the lowest inlet pipe to the site. A second overflow structure set
at 1185 allows for three feet of live storage. The layout allows for the development of a park
system and eliminates the commercial park expansion proposed within the original concept.



Conceptual Efficiency

A P8 Urban Catchment Model (P8; version 3.4, William W. Walker, US Environmental
Protection Agency, Minnesota Pollution Control Agency, Wisconsin Department of Natural
Resources) was used to analyze the extent of precipitation data to estimate average annual
TSS and TP generation, transportation and in-watershed treatment as well as three conceptual
treatment scenarios. Cost estimates were based on unit pricing provided from current,
completed City projects and RSMeans

Reconfigured Outflow Infrastructure

Costs
Table 2. Costs associated with new 18-inch perforated pipe along Excelsior Drive plus outlet modification
within the Arboretum Pond.

Item (installed) SEH, inc., ltem

Estimate
18-inch perforated $300,000
pipe + outlet
modification

Gross $300,000
Contingency (10%) $30,000
Net $330,000

Original Concept

Performance

In 2013, Crow Wing County Soil and Water Conservation District hired HDR Engineering, Inc.
(HDR) to perform a more detailed analysis of the Whiskey Creek subwatershed to identify the
most cost-efficient solutions available to Baxter for retrofitting stormwater BMPs. The analysis
evaluated the drainage area running to the abandoned golf course property now owned by
Good Samaritan. The study adopted WSN'’s proposed pond layout and stage-storage concept.
The WSN concept assumed 200 acres of drainage area leading to the site, accounting for
untreated portions of the watershed only. In this study, and the previous HDR analysis,
additional drainage area was included in the HDR study north of Woida Road (the WSN study
excluded this area).

Table 3. Estimated water quality treatment” of the Original Concept pond

Metric Value (Ibs/yr) Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,435 -
Total Phosphorus Treated 147 26%
Total Suspended Sediments Treated 84,206 56%

lEstimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set and
the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a




multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

Costs
Table 4. Costs associated with Original Concept

Item Quantity Unit Cost Estimate Item Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structure!

Mass Grading® 24,814 yd® $8/yd> $198,500

Outlet Structure 1 $15,000 $15,000

Staging 1 $15,000 $15,000

Vegetation/Erosion  0.75-ac $25,000/ac $18,750

Control

Asphalt Paths $2/ft* 0
TOTAL $577,250

'Costs assume fill will placed within project site or on the Good Samaritan parcel

Concept 1

Performance

Table 5. Estimated water quality treatment® of Concept 1

Metric Value (Ibs/yr) Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,4335 -
Total Phosphorus Treated 211 37%
Total Suspended Sediments Treated 100,213 66%

1Estimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set
and the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a
multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

Costs
Table 6. Costs associated with new Concept 1

Iltem Quantity Unit Cost Estimate ltem Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structure!

Mass Grading® 30,000 yd® $8/yd> $240,000

Outlet Structure 1 $15,000 $15,000

Mobilization 1 $15,000 $15,000

Vegetation/Erosion  1-ac $25,000/ac $25,000

Control

Asphalt Paths 19,680 ft° $2/ft° $39,360
TOTAL $664,360

'Costs assume fill will placed within project site or on the Good Samaritan parcel




Concept 2

Performance
Table 7. Estimated water quality treatment® of Concept 2

Metric Value (Ibs/yr)? Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,435 -
Total Phosphorus Treated 261 46%
Total Suspended Sediments Treated 115,028 76%

"Estimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set and
the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a
multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

*Wetland vegetation retardance was set to A for dense vegetation effects on treatment. No estimate was made of phosphorus
uptake and assimilation.

Costs
Table 8. Costs associated with new Concept 2

Iltem Quantity Unit Cost Estimate Item Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structures

Mass Grading” 72,600 yd® $8/yd* $580,800

Outlet Structure 1 $15,000 $15,000

Mobilization 1 $15,000 $15,000

Vegetation/Erosion  3-ac $25,000/ac $75,000

Control

Asphalt Paths 17,750 ft* $2/ft? $35,500
TOTAL $1,051,300

'Costs assume fill will placed within project site or on the Good Samaritan parcel

Value

To determine the overall pollutant treatment value of each concept, consideration of installation,
maintenance and treatment performance for total phosphorus (TP) was determined for a thirty
year period. Management of the site relative to inlet and outlet maintenance is considered equal
between all three concepts. Similarly, dredging, dredge storage, trucking and tipping fees are
also similar between the concepts. In as such, these costs were not calculated for the value
estimation. The principal difference in maintenance between the concepts is vegetation
management and grading extent. The initial 5-7 years of vegetation management are crucial for
plant establishment and, thus, require more labor than subsequent years. The total coverage of
plantings also drives costs. This in combination with total installation expenses and estimated
TP-performance drive the value estimates for each (Table 9).



Table 9. 30-year annual average performance’ value for each Concept

Concept Installation 30-year vegetation 30-year Ibs-TP  Annual Average
Costs maintenance costs® treated $/LB-TP®
Original $570,250 $26,250 147 $4,058
Concept
Concept 1 $664,360 $35,000 211 $3,128
Concept 2 $1,051,300 $105,000 261 $4,294

"Estimated Annual Average $/LB-TP will likely decrease during the design phase once downstream retrofitted pipes and outlets are
set and the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization
of a multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this
stage of conceptual design.

2Assumes $2000/yr/ac for vegetation establishment maintenance for 5 years and $1000/yr/ac thereafter. Excludes all costs
considered equal between concepts such as dredge management and fees and inlet and outlet maintenance.

3pathway costs were not included in estimated of treatment costs

Next Steps

Funding

Several potential sources for funding exist for the City of Baxter. The following list is by no
means all inclusive but identifies several common funding mechanisms the City can investigate
outside of internal, municipal funding mechanisms.

1. Minnesota Board of Water and Soil Resources
a. Clean Water Fund
b. Targeted Watershed Implementation
2. Minnesota Public Facilities Authority Infrastructure Funds and Programs
3. Water Environment Federation - Innovative Approaches to Financing and Funding
Stormwater and Green Infrastructure Investment, 08/27/2014 - 1:00 - 3:00 pm Eastern.
Although not a source for funding, WEF provides resources related to integrated water
management including this funding webcast. The focus of this webcast will be to cover
three alternatives to traditional funding streams for stormwater infrastructure investment
(http://www.wef.org/Innovative StormwaterFinancing/).
4. 319 Grant



http://www.wef.org/InnovativeStormwaterFinancing/
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Figures

Figure 1. Project site

Figure 2. Site development driving invert elevations

Figure 3. Planform and longitudinal cross section of proposed inverts and features
Figure 4. Concept 1

Figure 5. Concept 2
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Figure 1. Project site
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Figure 2. Site development driving invert elevations
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Figure 3. Planform of proposed stormsewer modifications
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Figure 4. Concept 1
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Figure 5.Concept 2

Determination of Iron enhanced
sand filter option feasibility after
advanced modeling outside of
study scope
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Study Background

The City of Baxter, MN maintains a Municipal Separate Storm Sewer System (MS4) and
operates under a General Permit National Pollutant Discharge Elimination System (NPDES)
State Disposal System (SDS) General Permit (MNRO040000) for discharges of stormwater runoff
to receiving waters. Portions of the City were developed prior to modern stormwater rules and
regulations including the bulk of the commercial district located along Trunk Highway 371, north
of Trunk Highway 210. Though not legally obligated to treat runoff from such areas, the City has
expressed both an environmental and practical obligation towards doing so. As evidenced by
stringent municipal regulations mandating complete retention of the 100-yr event for new
property development, Baxter has continued to seek out opportunities to minimize impacts on
water quality. Given high ground water tables, low gradient change from the drainage area’s
spill point to the Arboretum and a significant low elevation point, localized flooding issues and
downstream bank erosion within the Arboretum have been a problem in the past.

The City of Baxter hired HDR Engineering, Inc. (HDR) to determine the feasibility of retrofitting a
new stormwater best management practice (BMP) at the outfall of this commercial area. The
project site is identified as potentially high value for water quality treatment efficiency by an
earlier study that analyzed the Whiskey Creek subwatershed for optimal locations and types of
BMPs for retrofitting (Crow Wing Soil and Water Conservation District, 2013). In addition, the
proposed site is located within a region of the highest risk factors for impacts on water quality in
the county as well as with limited resources to protect (Crow Wing County Water Plan, 2013-
2023). The site is located within a parcel recently purchased for development by the Evangelical
Lutheran Good Samaritan Society (Good Samaritan) for senior assisted living. Good Samaritan
has verbally expressed their interest in working with the City in its plans for development of a
stormwater BMP as the City has expressed interest for doing so in such a way that incorporates
multiple functions (Table 1).

Table 1. Direct and indirect benefits of the proposed project

Beneficiary Benefits Beneficiary Benefits
Baxter MS4 Minimum Control Habitat On-site/offsite fish, bird,
Measures, Flood Risk pollinator

Mitigation, Park Amenity

Good Samaritan Park (quality of Life) Mississippi River Water quality
Development
Baxter Connection to Paul MHB, Crow Wing County  Plan implementation
Residents/Visitors Bunyan Regional Trail & and SWCD

Clearwater Trall,

Education/Outreach
Landscape Arboretum Water quality, Bank

Erosion Risk Mitigation




Site Drivers and Concepts

Three concepts are presented in this section for the treatment of stormwater runoff from the
commercial and mixed-use areas draining to Whiskey Creek within the Good Samaritan
property. Offsite limitations driven by a very low gradient fall line and elevated stormwater
gravity mains present substantial constraints for any reasonable stormwater treatment system
considered for this site. This downstream stormwater infrastructure currently plays a key role in
controlling the project site’s hydraulics and will directly impact site design and overall water
guality treatment efficiency, and appears to be a major factor in localized flooding issues. This
section presents three finalized concepts assuming that there will be no change in elevation for
the wetland east of Cypress Drive and north of Excelsior Road. However, changes to the
wetland’s outlet configuration and downstream stormwater gravity main elevation east of this
wetland are recommended and included in the following concepts.

Physical Site Drivers

Downstream tail water conditions in the wetland east of Cypress Drive limits live storage
capacity, the discharge of water and treatment efficiency of each of the project site conceptual
designs. The wetland is hydraulically controlled at 1183.86 ft. ASL by a 48-inch pipe that
conveys water to a stormwater pond also treating water from the movie theater and a portion of
the Westport Mall area south of Excelsior Road. The elevation of the lowest inlet to the study
site (along Golf Course Drive) enters at 1182.27 ft. This sets up an equalized surface water
elevation on either side of Cypress Drive regulated by the downstream 48-inch pipe (Fig 2).

Road surfaces, upstream catch basin inverts and rim elevations also drive conceptual design.
Cypress Drive and Golf Course Drive both sit relatively high to the project site. Upstream inverts
of catch basins rise quickly shortly after the main “T” in the stormwater pipe, dividing the
commercial area into two main drainages, with three catch basins at or below 1185 ft. rim
elevations are located above 1190 ft (Fig 2).

Discussions with representatives from Good Samaritan suggest that the current drainage
concept for development of the abandoned golf course property will be diverted from any
proposed municipal stormwater treatment features.

The contributing drainage area is 386.5 acres of highly impervious cover. This is a large
watershed for the size of the project site. The original Widseth Smith Nolting (WSN) concept
called for 5 acres of property to be used for storage representing 1.3% of the drainage area.
Although the concepts presented in the study call for larger permanent pools and land
purchases, the ratios remain undersized for typical new development standards. Retrofits,
however, are not subjected to a prescribed drainage area/BMP ratio, thus any improvement will
be beyond what is required by State treatment regulations for land developed prior to their
origination.

Overarching Constraints for New Stormwater Treatment

The biggest challenge to developing new stormwater treatment on the site is the effect of
current tailwater conditions within the wetland east of Cypress Drive (hereafter referred to the



Excelsior Wetland). A 12-inch perforated pipe running along the south side of Excelsior Drive is
in place to take overflow from the Excelsior Wetland and discharges to the Arboretum
Stormwater Pond at the system’s outfall to the east, near Conservation Drive. When that pond
was constructed, however, the rock swale outfall’s spillway elevation was placed too high and
causes tailwater conditions for the 12-inch pipe, prohibiting it to drain properly. As a result, the
Excelsior Wetland’s elevation rose causing the current tailwater conditions for the proposed
project, limiting water quality treatment performance and increasing the risk of localized flooding
of Excelsior Drive adjacent to the wetland. To provide the most efficient water quality treatment
and flood risk management, replacement of the 12-inch perforated pipe with an 18-inch pipe is
recommended. Upsizing to an 18-inch pipe is recommended to accommodate increased
capacity needs as the result of final buildout scenarios in the watershed as well as changes to
rainfall frequency and intensity predictions (i.e., Atlas 14). The current project engineer for the
Excelsior Drive reconstruction project, SEH, has determined that the upper limit of pipe sizing
for this replacement is 18-inches, given the current constraints imposed by existing stormwater
infrastructure, and plans on connecting the pipe to a previously abandoned line running along
the south side of the Arboretum pond, thereby bypassing it. This will eliminate the tailwater
effect currently imposed by the Arboretum Pond and provides enough hydraulic gradient to
effectively control the elevation at the Excelsior Pond so that it’s tailwater affect on the proposed
Whiskey Creek pond is greatly reduced.

SEH plans on also replacing the Arboretum Pond’s rock swale outlet with a multi-stage,
compound outlet to control flows from the Excelsior Wetland and Conservation Drive stormwater
system. This will effectively lower the permanent pool elevation creating more effective drainage
of the Excelsior Wetland’s 48-inch secondary overflow in order to reduce risk of flooding at that
site and increase performance of the conceptual completed system.

HDR presented a concept of incorporating iron-enhanced sand filters (IESF) to treat dissolved
phosphorus in effluent water. After further investigation of site limitations it was determined that
insufficient elevation changes were available resulting in the elimination of this option. Concern
over limited treatment potential and the possibility of tailwater conditions would potentially cause
the system to become anoxic (oxygen depleted) have rendered this option infeasible. If the
IESF is anoxic it has the potential to release phosphorus and become a pollutant source.

Similarly, the use of an actuated valve to draw down the system was presented to the City as
one alternative. The concept would allow the City to remotely draw down the permanent pool
ahead of a storm then close the outlet to create additional live storage and gain treatment
efficiency. The current understanding of the improved system with the replaced perforated pipe
allows for approximately 1-1.5 feet of potential draw down capacity thereby providing increased
storage of the concepts and resulting improvements in water quality treatment. A final modeling
exercise for this increased performance will be made during the design effort as controlling
elevations of the replaced perforated pipe are not yet set.

A detailed analysis of the entire stormwater network from the top of the watershed to, at least,
the north-south dirt road running south from NW 7" street within the Landscape Arboretum is
needed to evaluate not only flows downstream of the proposed concepts, but also uphill



watershed flooding risk. This same analysis would more rigorously analyze the ability of the
concepts solution to reduce flooding near the intersection of Excelsior Road and Broadmoor
Drive. It is recommended that a dynamic hydraulic model (such as Infoworks) be developed for
this purpose when the project is designed. That model will assist in performance optimization,
risk mitigation and output to a P8 model for final treatment estimation. Optimization of a
compound outlet structure for the chosen concept can then reliably be made and will most
definitely improve the estimated performance on water quality treatment of the final design.
Lastly, it is recommended that a portion of the upstream stormwater pipes leading to the site be
viewed with closed circuit television for integrity. Though little risk is expected of surcharging
catch basins to near the rim elevation, there would be risk of standing water exfiltrating and
leading to impacts to infrastructure and property. Lining these pipes may be a viable option to
mitigate this risk.

Original Concept

Baxter hired Widseth Smith Nolting (WSN) to perform a rapid analysis of the sizing
requirements for a detention basin on the Good Samaritan parcel in 2013. This analysis used
guidance criteria from the Minnesota Stormwater Manual using some combination of watershed
area, impervious cover and a design storm event depth to estimate the volume of storage
required to meet water quality treatment goals of the State. Although the calculations used for
the WSN study were not evaluated for this feasibility analysis, the guidance used is generally
accepted as a valid initial estimate of the expected performance of BMPs. A total land purchase
of 5 acres would be required for this concept.

This concept assumes a bottom of dead storage elevation at 1180 and an overflow elevation set
at 1184, 0.5 feet higher than the Excelsior Wetland overflow pipe. The layout allows for a
commercial property to be developed within the southeast corner of the site.

Concept 1

Concept 1 makes use of similar detention functions as the Original Concept but makes
modifications to layout, depth and vegetation (Fig 4). The layout of the Concept 1 perimeter
follows, as closely as possible, the natural contours of the site giving a more natural aesthetic
appearance than the previous layout in order to better meet the expressed desire to have the
site become a Park feature for the City. It spreads its storage capacity across a wider area and
slightly reduces the dead storage depth. A total live storage bounce of 3-ft is recommended,
though likely not attainable given hydraulic gradient as well as upstream stormwater pipe
surcharge potential constraints. A pre-treatment forebay is included as well as a dredge
management area for sediment drying and loading purposes. Pathways and overlooks provide
pedestrian flow and viewsheds, making use of existing bridges to cross the stormwater features
(the westernmost bridge footings are still in place and the bridge will need to be reinstalled).
Pathway connection to the City trail and Paul Bunyan Regional Trail will be made. A total parcel
acquisition of 12.5 acres is recommended for this concept.

This concept assumes a bottom of dead storage elevation at 1178 and a primary overflow
elevation set at 1182, equal to the lowest inlet pipe to the site. A second overflow structure set



at 1185 allows for three feet of live storage. The layout allows for the development of a park
system and eliminates the commercial park expansion proposed within the original concept.

Option: An automated drawdown system can be incorporated into the pond outlet that would
discharge stored water to reduce the pond elevation by 1 feet or more prior to a storm event
(allowing for temporary live pool reduction to approximately 1181). This would provide increased
live storage capacity and water quality treatment or would allow for a reduced overall excavated
depth of the pond to reduce overall costs. The OptiRTC is a flexible platform that provides real-
time control and data management services to meet a wide variety of environmental needs.
The OptiRTC system is a cloud based Microsoft Windows Azure Application coupled with
lightweight low cost remote control and monitoring hardware, which provides secure and reliable
infrastructure for data collection, storage, processing and internet based delivery.

Design of an internet interface (i.e. dashboard) that includes information on the system in real-
time such as pond water levels and forecasted rainfalls, will cost approximately $25,000. The
project dashboard can be open to the public or made private at the discretion of the owner. An
additional budget of $5,000 is necessary for site specific logic programming and actuated
control design.

Installation of the fully configured OptiRTC controller will cost approximately $28,500. This
budget price includes the OptiRTC Controller (internet interface), NEMA enclosure, level sensor,
actuated valve, electrical feed (subcontract), system start-up services and confirmation of
operational status.

For the first pond to be built with this system, then, an estimated $53,500 of expense is
expected with additional ponds not requiring the internet interface dashboard control (i.e. every
additional pond is then controlled in the original dashboard so only the cost of the OptiRTC
controller is required). The prices above do not include construction documents and
specifications, technical support during design and bidding, or user training on operation and
maintenance. The estimated total expenses for this would be approximately $20,000.

Concept 2

Concept 2 uses the same elements of a pre-treatment forebay, walkways and trail connections
but provides for a meander and naturalization of Whiskey Creek and several floodplain
wetlands. As water flushed into the Creek during a storm, the elevation rises in the channel and
connects to the wetlands for treatment. As flows increase a greater floodplain serves as
additional storage, maximizing the potential of the site (7.6 acres of total floodplain). As with
option 1, 12.5 acres of land would need to be acquired.

This concept assumes a bottom of dead storage elevation at 1179 and a primary overflow
elevation set at 1182, equal to the lowest inlet pipe to the site. A second overflow structure set
at 1185 allows for three feet of live storage. The layout allows for the development of a park
system and eliminates the commercial park expansion proposed within the original concept.



Conceptual Efficiency

A P8 Urban Catchment Model (P8; version 3.4, William W. Walker, US Environmental
Protection Agency, Minnesota Pollution Control Agency, Wisconsin Department of Natural
Resources) was used to analyze the extent of precipitation data to estimate average annual
TSS and TP generation, transportation and in-watershed treatment as well as three conceptual
treatment scenarios. Cost estimates were based on unit pricing provided from current,
completed City projects and RSMeans

Reconfigured Outflow Infrastructure

Costs
Table 2. Costs associated with new 18-inch perforated pipe along Excelsior Drive plus outlet modification
within the Arboretum Pond.

Item (installed) SEH, inc., Item

Estimate
18-inch perforated $300,000
pipe + outlet
modification

Gross $300,000
Contingency (10%) $30,000
Net $330,000

Original Concept

Performance

In 2013, Crow Wing County Soil and Water Conservation District hired HDR Engineering, Inc.
(HDR) to perform a more detailed analysis of the Whiskey Creek subwatershed to identify the
most cost-efficient solutions available to Baxter for retrofitting stormwater BMPs. The analysis
evaluated the drainage area running to the abandoned golf course property now owned by
Good Samaritan. The study adopted WSN'’s proposed pond layout and stage-storage concept.
The WSN concept assumed 200 acres of drainage area leading to the site, accounting for
untreated portions of the watershed only. In this study, and the previous HDR analysis,
additional drainage area was included in the HDR study north of Woida Road (the WSN study
excluded this area).

Table 3. Estimated water quality treatment” of the Original Concept pond

Metric Value (Ibs/yr) Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,435 -
Total Phosphorus Treated 147 26%
Total Suspended Sediments Treated 84,206 56%

lEstimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set and
the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a




multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

Costs
Table 4. Costs associated with Original Concept

Item Quantity Unit Cost Estimate Item Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structure!

Mass Grading® 24,814 yd® $8/yd> $198,500

Outlet Structure 1 $15,000 $15,000

Staging 1 $15,000 $15,000

Vegetation/Erosion  0.75-ac $25,000/ac $18,750

Control

Asphalt Paths $2/ft* 0
TOTAL $577,250

'Costs assume fill will placed within project site or on the Good Samaritan parcel

Concept 1

Performance

Table 5. Estimated water quality treatment® of Concept 1

Metric Value (Ibs/yr) Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,4335 -
Total Phosphorus Treated 211 37%
Total Suspended Sediments Treated 100,213 66%

1Estimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set
and the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a
multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

Costs
Table 6. Costs associated with new Concept 1

Iltem Quantity Unit Cost Estimate ltem Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structure!

Mass Grading® 30,000 yd® $8/yd> $240,000

Outlet Structure 1 $15,000 $15,000

Mobilization 1 $15,000 $15,000

Vegetation/Erosion  1-ac $25,000/ac $25,000

Control

Asphalt Paths 19,680 ft° $2/ft° $39,360
TOTAL $664,360

'Costs assume fill will placed within project site or on the Good Samaritan parcel




Concept 2

Performance
Table 7. Estimated water quality treatment® of Concept 2

Metric Value (Ibs/yr)? Percent
Treatment
Total Phosphorus Watershed Load 566 -
Total Suspended Sediments Watershed Load 151,435 -
Total Phosphorus Treated 261 46%
Total Suspended Sediments Treated 115,028 76%

"Estimated treatment potential will likely increase during the design phase once downstream retrofitted pipes and outlets are set and
the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization of a
multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this stage of
conceptual design.

*Wetland vegetation retardance was set to A for dense vegetation effects on treatment. No estimate was made of phosphorus
uptake and assimilation.

Costs
Table 8. Costs associated with new Concept 2

Iltem Quantity Unit Cost Estimate Item Estimate

Reconfigured 1 $330,000 $330,000

Outflow Structures

Mass Grading” 72,600 yd® $8/yd> $580,800

Outlet Structure 1 $15,000 $15,000

Mobilization 1 $15,000 $15,000

Vegetation/Erosion  3-ac $25,000/ac $75,000

Control

Asphalt Paths 17,750 ft* $2/ft? $35,500
TOTAL $1,051,300

'Costs assume fill will placed within project site or on the Good Samaritan parcel

Value

To determine the overall pollutant treatment value of each concept, consideration of installation,
maintenance and treatment performance for total phosphorus (TP) was determined for a thirty
year period. Management of the site relative to inlet and outlet maintenance is considered equal
between all three concepts. Similarly, dredging, dredge storage, trucking and tipping fees are
also similar between the concepts. In as such, these costs were not calculated for the value
estimation. The principal difference in maintenance between the concepts is vegetation
management and grading extent. The initial 5-7 years of vegetation management are crucial for
plant establishment and, thus, require more labor than subsequent years. The total coverage of
plantings also drives costs. This in combination with total installation expenses and estimated
TP-performance drive the value estimates for each (Table 9).



Table 9. 30-year annual average performance’ value for each Concept

Concept Installation 30-year vegetation 30-year Ibs-TP  Annual Average
Costs maintenance costs® treated $/LB-TP®
Original $570,250 $26,250 147 $4,058
Concept
Concept 1 $664,360 $35,000 211 $3,128
Concept 2 $1,051,300 $105,000 261 $4,294

"Estimated Annual Average $/LB-TP will likely decrease during the design phase once downstream retrofitted pipes and outlets are
set and the entire watershed and stormsewer network are modeled in Infoworks, or similar. That information allows for optimization
of a multi-stage outlet in the conceptual designs. A more basic outlet with conservative treatment potential was assumed at this
stage of conceptual design.

2Assumes $2000/yr/ac for vegetation establishment maintenance for 5 years and $1000/yr/ac thereafter. Excludes all costs
considered equal between concepts such as dredge management and fees and inlet and outlet maintenance.

3pathway costs were not included in estimated of treatment costs

Next Steps

Funding

Several potential sources for funding exist for the City of Baxter. The following list is by no
means all inclusive but identifies several common funding mechanisms the City can investigate
outside of internal, municipal funding mechanisms.

1. Minnesota Board of Water and Soil Resources
a. Clean Water Fund
b. Targeted Watershed Implementation
2. Minnesota Public Facilities Authority Infrastructure Funds and Programs
3. Water Environment Federation - Innovative Approaches to Financing and Funding
Stormwater and Green Infrastructure Investment, 08/27/2014 - 1:00 - 3:00 pm Eastern.
Although not a source for funding, WEF provides resources related to integrated water
management including this funding webcast. The focus of this webcast will be to cover
three alternatives to traditional funding streams for stormwater infrastructure investment
(http://www.wef.org/Innovative StormwaterFinancing/).
4. 319 Grant



http://www.wef.org/InnovativeStormwaterFinancing/
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Figures
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Figure 3. Planform and longitudinal cross section of proposed inverts and features
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Figure 1. Project site
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Figure 3. Planform of proposed stormsewer modifications
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Figure 5.Concept 2

Determination of Iron enhanced
sand filter option feasibility after
advanced modeling outside of
study scope
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