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Introduction

The Atoostock River Basin is the largest sub basin of the St John River lying almost entirely within the state of
Maine. It has a drainage area of 2353 square miles at the international border of U.S. and Canada. The river segment
of interest on the Aroostook begins in Masardis (River Mile 69) and flows to Washburn (RM 37), Presque Isle (RM
28), Caribou (RM 14), Fort Fairfield (RM 3} and eventually the international border (RM 0). In Canada, after an
additional 4.6 miles, the Aroostook joins with the St John River.

The purpose of the data collection effort is to develop an updated water quality model of the Aroostook River. A
model calibration data set was collected in 1987. A water quality model was setup on the USEPA supported model,
QUALZEU, but an additional verification data set to comptlete the model was never collected. The two low flow data
sets collected in the summer of 2001 will be used to re-calibrate and verify the water quality model. The model is
then typically used to predict worst case (low flow, high water temperature) water chemistry of such parameters as
dissolved oxygen, algae, or nutrients. Regulatory measures on both point and non-point source poliutant inputs may
be necessary if the model predictions for dissolved oxygen are lower than statutory requirements.

The data collection effort involved stakeholder participation froih the towns of Washburn, Presque Isle, Fort
Fairfield; McCain Foods; the Arcostook Band of MicMacs; and personnet from MDEP, Augusta; and the Northern
Maine Regional Office of DEP in Presque Isle.

Point source discharges and their permitted licensed flows are as follows: Ashland (0.3 mgd), Washburn (0.28 mgd),
Presque Isle (2.3 mgd), McCains (2.5 mgd), Caribou (1.41 mgd), Loring (2.5 mgd), and Fort Fairfield (0.6 mgd). The
influence upon downstrearn water quality from the first two point sources is minor due to their low flow volume.

The last four point sotrces have more flow volume and result in a noticeable difference in downstream water quality.
Hence throughout the report, references to major point source discharges includes Presque Isle, McCain Foods,
Caribou, and Fort Fairfield. Non-point source (NPS) inputs related to agricultural and forested land uses are also
possible relevant pollution sources to the Aroostook watershed.

Technical Design of Study

Details of the technical design of the Aroostook River study are explained in the Arcostook River Work Plan (May
2000). Some of the highlights are repeated here for convenience. The sampling that was undertaken on the
Aroostook River last summer involved two independent three-day low flow events for re-calibration of the water
quality model. In addition, tributary sampling was undertaken during dry weather and wet weather conditions to
assist in model non-point source (NPS) pollution estimates and give relative assessments of the likely subwatershed
with NPS issues.

The low-flow data sets were collected in the summer of 2001 during the weeks of August 14-16 and August 28-30.
The low flow three-day sampling events involved sampling the Aroostook River from Tuesday to Thursday at 13
locations and 6 tributary locations {table 1}. Dissolved oxygen and temperature were sampled twice per day; in the
early AM and early to mid afternoon. In addition phosphorus series (TP, PO4-P); nitrogen series (TN, NH3-N, NO2-
N, NO3-N), chlorophyll a, ultimate BOD, TSS, and VS8 were collected in the AM for laboratory analysis.
Composite samples for the seven point source discharges were collected one day prior to the ambient samples
(Monday to Wednesday) and sampled for N-series, P-series, chlorophyll a, TSS / VSS, and UBOD / BODS. Each
treatment plant tracks their own flow as part of discharge monitoring requirements. This data will be used to help
compute pollutant load inputs for each point source. Flow was gaged on the Aroostook River below Grimes Mills
and at major tributaries {Little Madawaska River, Presque Isle Stream, and Caribou Stream) at least one time during
each three-day low flow survey. One set of cross sectional (fransect) data was also collected prior to the three day
low flow surveys. In addition, transect data was collected in the Caribou impoundment during the second low-flow
survey at 12 locations.

The second component of the study involved sampling 16 tributary sites (table 2) a total of five independent times for
DO, temperature, P-series, and TSS / V8S,; three of which were sampled under wet weather conditions and two
under dry weather conditions. The wet weather tributary data sets were collected on the following dates of 2001: May
15, May 31 and June 3, and July 16. The dry weather tributary data sets were collected on August 13 and August 27
of 2001, both of which occurred one day prior to the three-day low flow data collection effort.



Table 1 Aroostook River 3-Day Low Flow Sampling Locations

Sta Lacation DO P-Series | N-Series Chla BODu TSS
Code Temp VSS
ARO Rte 11 Bridge, Ashland 2/day 1/day 1iday 1/day tiday 1/day
AROa Ashland below {Near Rte 11) 2/day i/day 1/day i/day 1/day 1/day
AR1 River Rd Bridge in Washbumn 2day |~ 1iday 1/day 1/day 1/day 1/day
ARla Crouseville 2day 1/day t/day 1/day 1/day 1/day
AR?2 172 mile upriver from Rte 1 bridge | 2/day 1/day t/day 1/day 1/day 1/day
in Presque Isle {near Rie 164)
AR3 Maysville 2iday 1/day 1/day 1/day 1/day 1/day
AR4 McGraw 2/day 1/day 1/day 1/day 1/day 1/day
ARS Above Caribou Dam 2/day i/day 1/day i/day 1/day i/day
ARG Adjacent Grimes Mill Rd, 2/day 1/day V/day 1/day 1/day 1/day
AR7 Goodwin 2/day i/day 1/day i/day 1/day i/day
ARS Stevensville 2/day 1/day 1/day t/day 1/day t/day
AROQ Rie 1A Bridge Fort Fairfield 2/day i/day 1/day 1/day 1/day 1/day
AR10 [ USA/ Canada border 2/day 1/day 1/day 1/day 1/day 1/day
Presgue [sle Stream
PISO Park St Bridge 2/day iiday 1/day 1/day 1/day 1/day
PISE Parson St Connector 2/day 1/day 1/day 1/day 1/day 1/day
PIS13 Railroad Trestle 2/day 1/day t/day 1/day 1/day 1/day
Little Madawaska River
LM1 Bowles Rd 2iday | iday 1/day 1/day 1/day 1/day
M2 Grimes Rd Grimes Mills 2day 1/day 1/day 1/day 1/day 1/day
Caribou Stream
CS | Mear confluence with Aroostook | 2/day | 1/day | tday | day | lday 1/day
Effluents
Station Treatment Facility P-Series | N-Series | Chla | BODu TSS
ASH Ashiand
WAS Washburmn
PRI Presque Isle
MCC McCain Foods 24 hr composite sample
CAR Caribou
LOR Loring
FTF Fort Fairficld
Table 2 Tributary Sample Location for Non-Point Source Assessment
Station Code Location Drainage Wet DO P-Series | TSS/VSS
Area Sampling Temp
mi’ Protocol
t-8CS St Crolx Stream, Masardis 238 day after
t-SPS Squa Pan Stream, Masardis 5.7 same day
t-MR Machias River, Ashland 330 day afier
t-LMR Liftte Machias R Ashland 63 day after
-AB Alder Brook, Ashland 10.3 same day
t-GAB Gardner Brook, Wade i4.1 same day
t-SB Salmon Brook, Washburn 55 day after
t-CB Clayton Brook, Washburn 10 same day I/day
t-NBP N Br Presque Isle Str, Maple 32 same day
t-MB Meritt Brook, Presque Isle | N/A small same day
t+-HB Hardwood Brook, Maysville 6.5 same day
t-PB Prestile Brook, Caribou 5.5 same day
T-CS Caribou Stream, Caribou 50 day after
OB Otter Brook, Caribou 18.5 same day
t-GRB Gray Brook, Fort Fairield 6.2 same day
t-HIB Hockenhull Brook, Fort Faird. 15.6 same day




Hydrologic Data
Flow

The low flow data sets are initiated by the requirement of achieving a satisfactory low flow condition in the
Aroostook River. The flows which initiate sampling are referred to as “trigger flows.” Two trigger flows were
targeted for the Aroostook study; the first of which was the satisfactory low flow trigger or 80% flow duration, and
the second of which was the ideal low flow trigger or 90% flow duration. The USGS gage at Washburn was
cxamined typically on Friday to determine whether or not sampling should be initiated beginning the Monday of the
following week. The first and second trigger flows at the USGS gage in Washburn are 560 cfs and 390 cfs,
respectively.

In a low flow survey, a steady river flow is as important as low flow conditions. The lack of runoff two weeks prior
to the low flow surveys should also be targeted. Significant runoff during the sampling effort which result in greater
than 50% flow deviations should be boundaries defining when sampling should cease due to excessive runoff.

The flows for both low flow surveys were well under the second 390 cfs trigger, and hence easily exceed
expectations for an ideal low flow survey (figure 1). The average flow at Washburn for the first low flow survey
(Aug 14-16) was 145 cfs and river flow was generally declining over the three day period. The average flow at
Washburn for the second low flow survey was 127 ¢fs but flow rose from 107 to 133 cfs from August 27 to August
30 due to a precipitation events experienced from August 27-29. However, the 24% rise in river flow still is under
the 50% flow deviation set in the work plan as suitable conditions for a steady flow condition. The flow on some of
the tributaries, in particular, Presque Isle Stream was noticeably higher due to this runoff event. The precipitation
reported by the Presque Isle Sewer District during this period (1.4 inches) was higher than other parts of the
watershed (4 to .5 inches) indicating that there was locally more rainfail in Presque Iste. However no sampling
constraints were placed upon fributaries. For the most part there was no runoff two weeks prior to each survey,
except for small precipitation events from August 20 to 22 (0.2 to 0.3 inches) in which flow at Washburn increased
from 138 to 151 cfs over a two day period (8/20-22).

It should also be realized that both data sets were sampled at conditions close to 7-day 10 year low flow (7Q10). The
first low flow event was 11% higher than 7Q10 and the second 19% lower than 7Q10 (figure 2). The 7Q10 flow is
the design condition used for making model prediction runs for regulatory purposes. Hence when ali factors relating
to suitable river flow are considered collectively, conditions were extremely good for collecting low-flow model
calibration data sets. : ‘

The wet weather event sampling targeted storm sizes greater than 1 inch of total rainfall preferably distribufed
somewhat evenly throughout the watershed. Obtaining this condition is difficult, since rainfall is ordinarily not
distributed evenly in the summer, and, in particular, in a large watershed such as the Aroostook. Precipitation
reported on the discharge monitoring reports from three treatment facilities {Ashland, Presque Isle, McCain Foods) is
compared to period when sampling occurred on the Aroostook or its tributaries (figure 3).

These data indicate that during the first wet weather sampling event (May 15) precipitation was about 0.4 to 0.65
inches 48 hours prior fo sampling, falling below the goal of the 1 inch storm. The Aroostook River flow was
minimally affected during this wet weather event (figure 1).

The second wet weather sampling event was undertaken during the beginning of several consecutive days of storms,
which resulted in a seven-fold increase in the Aroostook River flow (figure 1). Due to the uneven distribution of
rainfall, the sampling occurred on two separate days; May 31 for the lower watershed, and June 3 for the upper
watershed. The rainfali totals 48 hours prior to sampling were around 1.2 inches for the lower watershed (May 29-
31) and 0.75 inches for the upper watershed (June 1-3). The upper watershed also received an additional 0.6 inches
of rain from May 29-31 (figure 3). It is concluded that the second wet weather event generally met the goal of
capturing & 1 inch storm.



Figure 1
Sampling Times Compared to Flow at USGS Washburn Gage

Summer 2001
8000 ‘
7000 A
6000
$5000 |
% Washbum USGS Gage
i —— It Low Flow Target
Q -—2nd Low Flow Target
g"iOOO B  Low Flow Event
g X Tributary Wet Weather Event
i X Tributary Dry Weather Event
3000 \é
2000
74
j\
I BN AN
e
0 1 T T 1 g Y T M m

5/11/01 5/25/01 6/8/01 6/22/01 7/8/01 7/20/01 8/3/01 8/17/01 8/31/01



7-Day Average Flow (cfs)

1400

Figure 2
River Flow at Washburn USGS Gage Compared to 7Q10
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The third wet weather event was sampled on July 16 during what was originally intended to be a dry
weather sampling event the day prior to a three-day low flow event, Rainfall distribution throughout the
watershed was rather uneven during this precipitation event. Rainfall reported by the three treatment
facilities varied from 0.4 to 1.6 inches {figure 3). The four-fold increase in flow recorded by the gage at
Washburn (figure 1) indicates that significant runoff occurred following this precipitation event. The large
arnount of runoff was partially due to the wet antecedent moisture conditions, since in the two weeks prior
to this event, frequent rainfall events occurred (figure 3).

In summary, the first wet weather event fell below expectations, but the second and third events were
sampled during satisfactory runoff conditions.

River Transects

River transects were collected on August 22 at most sampling locations and four additional transects in-
between Ashland and Presque Isle. Eleven additional transects were collected in the Caribon Dam
impoundment during the second low flow survey. All of the transect data were collected at river flow
conditions slightly under 7Q10 and provide valuable information of river hydraulic conditions at low flow.
River widths were measured using GPS equipment. In wadeable locations, depth was measured every
seven feet along a transect width using a surveying rod. The sites in the Caribou dam impoundment are not
wadeable. Here depths were measured using a continuous recording depth fathometer that was attached to
a boat. In all, 24 transects were measured and are summarized below (table 3). The transects are also
plotted in chart format ( Appendix 5).

Table 3 Summary of Transect Data

Sta Code Location Area (ft%) Width (f1) Ave Depth (ft)
ARG Rte 11 Bridge, Ashland 217 128 170
AROa Ashland below (Near Rie 11) 228 148 1.54
AROb Sheridan East 214 165 i.30
AROc Upstream Gardner Brook 189 165 1.14
AROd Below Donnelly Island 160 400 0.40
AR1 River Rd Washburn 280 171 i.64
ARla Crouseville 523 475 i.10
ARIb Railroad Trestle below Crouseville 186 215 0.87
AR2 0.5 Miles Up from Rte 1, Presque Isle 364 212 1.72
AR3 Maysville 196 131 1.50

AR3-1 Caribou Dam Impoundment 1744 436 4
AR3-2 Caribou Dam Impoundment : 1944 352 5.52
AR3-3 Caribou Dam Impoundment 2249 446 '5.04
AR3-4 Caribou Dam Impoundment 2657 423 6.28
AR4 Caribou Dam Impoundment  McGraw 3079 477 6.45
AR4-1 Caribou Dam Impoundment Powerlines 3829 459 8.34
AR4-2 Caribou Dam Impoundment 4334 487 8.90
AR4-3 Caribou Dam Impoundment 4138 417 9.92
AR4-4 Caribou Dam Impoundment 5280 461 11.45
AR4-5 Caribou Dam Impoundment 6514 590 11.04
AR4-6 | Caribou Dm. Impoundment Boat Launch 7031 550 12.78
ARS 100° Above Caribou Dam 7670 568 13.5
ARG Adjacent Grimes Rd - 280 167 1.68
AR7 Goodwin 258 218 .18
ARB Stevensville 227 395 0.57
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Ambient Chemical Data
Temperature and Dissolved Oxygen

Temperature and dissolved oxygen (DO) were sampled twice daily in each three day low flow survey; in
the early morning and earty to mid afternoon. In addition, continuous data was collected utilizing sondes
above the Caribou dam (survey 1) and at the Goodwin site (survey 2). The average morning temperatures
in the Aroostook for the first low flow survey {Aug 14-16) were around 20 °C in the shallower flowing
areas and 22 to 24 °C in impoundments (figure 4). The afternoon temperatures in the Aroostook in the first
survey were around 24 to 26 °C (figure 4). The average morning temperatures in the Aroostook for the
second low flow survey (Aug 28-30) were around 18 °C in the shallower flowing areas and 19 to 20 °C in
impoundments (figure 4). The afternoon temperatures in the Aroostook in the second survey were around
20 to 22 °C (figure 4).

‘When the diurnal fluctuations of temperature are examined, there is generally a trend of greater fluctuation
in the shallower segments and less fluctuation in impoundments (figure 5). The average diurnal ‘
temperature fluctuation from both surveys combined was as large as 5 °C in flowing segments and as small
as 1 °C in impoundments, The largest diurnal temperature fluctuation of 6.5 °C occurred on Presque Isle
Stream below the treatment plant outfall. This is probably due to both the shallowness of this stream and
the large amounts of urbanized land adjacent to both stream banks. .

The dissolved oxygen data is characterized by large diurnal fluctuations due to the significant growths of
both bottom-attached (benthic) and floating algae (phytoplankton). There is similarly a trend of greater
fluctuation in the shallower flowing sections and less fluctuation in impoundments (figure 6). There is also
a trend of less fluctuation above the significant point source discharges. In the segments above major point
source discharges (first five upstream locations and background tributary) average diurnal DO fluctuations
are generally around 1 to 2 ppm. Below major point source discharges, average diurnal DO fluctuations
range from 5 to 9 ppm in the shallower flowing segments and 1 to 4 ppm in impoundments.

When the daily minimum DO is compared to statutory criteria, it can be observed that all locations on the
Aroostook met or exceeded minimum requirements (figure 7). However it should be mentioned that even
though satisfactory worst case conditions of high water temperature and low river flow occurred, point
source discharges were collectively at less than 4% of their licensed BOD load. When the tributary sites
are examined, it can be observed that the two sites below the PISD outfall on Presque Isle Stream were 1 to
2 ppm below minimum criteria and a third {background) site margiially met or was slightly under criteria.

The daily maximum DO sampled in the afternoon were all supersaturated (> 100% saturation). The
readings are generally much higher below major point source discharges and in the shallower flowing
sections as compared o impoundments. In the segments above major point source discharges, daily
maximum DO is around 100% of saiuration. Below major point source discharges, daily maximum DO
ranges from 150% to 240% of saturation in the shallower flowing segments and 120% to 150% of
saturation in impoundments.

The data sonde continuous monitoring compares reasonably well to instantaneous measurements utilizing
dissolved oxygen meters {figures 8a, 8b} with the exception of the August 28 afternoon meter reading of
19.1 ppm for DO at Goodwin compared to the sonde reading of 15.2 ppm. The data sonde shows a similar
trend observed by the meter readings of larger diurnal fluctuation of DO and temperature at Goodwin when
compared to the site above the Caribou dam.

Nutrients

Total phosphorus (TP) and orthophosphorus (OPO4) were sampled on the morning run of each sampling
day. TP shows an increasing trend in the downsiream direction of the Aroostook River (figure 9). TP
concentrations were generally under 10 ppb in the first five stations on the Aroostook, which are upstream
of all major point source discharges. TP concentrations average about 20 ppb below the Presque Isle and
McCain Food discharges and increase to a maximum of 70 to 80 ppb below the Caribou and Loring
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discharges. TP concentrations decrease to 20 fo 60 ppb in the final three locations before the USA/Canada
border in the Tinker Dam impoundment.

On the tributary locations, TP concentrations average about 10 ppb on the two Litite Madawaska River
stations and Caribou Stream. On Presque Isle Stream, TP concentrations range from 20 to 40 ppb above
the Presque Isle discharge and range from 30 to 120 ppb below the discharge.

Total nitrogen (TN) concentrations are generally around 0.3 ppm in the first five stations on the Aroostook,
which are upstream of all major point source discharges (figure 10). There is a large increase in TN below
Presque Isle, which is due primarily to the McCain Foods discharge. The majority of the nitrogen increase
observed here is nitrate nitrogen, and hence most of the ammonia nitrogen has already been oxidized
within McCain’s treatment plant before being discharged to the Aroostook River. TN concentrations
average about 2 ppm at the McGraw sampling location in the Caribou dam impoundment. TN
concentrations show a declining trend from McGraw to the USA/Canada border where concentrations
range from 0.6 to 1 ppm.

On the tributary locations, TN concentrations range from about 0.5 to 1 ppm except at the two locations on
Presque Isle Stream below the treatment plant where concentrations are sometimes as high as 1.5 to 2 ppm.

Chlorophyli a and Secchi Depth

Samples were collected in the morning and analyzed for chlorophyll a (CHLA) to determine levels of
phytoplankton in the water column. CHLA levels show an increasing trend in the downstream direction and
at location below point source discharges (figure 11). Levels are at about 2 ppb above major point source
discharges and increase to a range of 10 to 21 ppb in the first low flow survey in the Caribou dam
impoundment. These levels are indicative of a eutrophic state. In the second low flow survey CHLA
levels in the Caribou dam impoundment range from 5 to 9 ppb. CHLA levels below the Caribou dam and
into the Tinker dam impoundment are usually in-between 3 to 10 ppb but sometime exceed 10 ppb and
simitarly show a eutrophic state. CHLA levels on tributary locations are usuatly under 5 ppb,

Although not qualitatively sampled, large levels of benthic algae were observed in the Aroostook River, in
particular, below the Caribou dam to the Tinker dam impoundment. The benthic algae are also evident in
Presque Isle Stream below the treatment plant discharge.

Secchi depth measurements were made at impouridment locations. In the Caribou dam impoundment
secchi depth showed little variability for both low flow surveys and averaged around 2.5 meters. In the
Tinker dam impoundment secchi depth averaged 1.6 meters and 2.2 meters in the first and second low flow

surveys, respectively.

Ultimate BOD

Samples were collected for ultimate BOD analysis in the morning. Ultimate BOD samples are run in the
laboratory for a period of 60 days or more and DO depletion observed for several readings. A least square
regression model is run to determine the most appropriate fit of a curve to the observed BOD Vs time plot.
The final ultimate BOD and the laboratory (bottle) BOD decay rate are obtained from the regression
equation. The raw BOD data and the results of the regression are tabulated in a spreadsheet format in the
appendix. The nitrogenous component of the BOD is obtained from a difference of initial and final nitrate
nitrogen times a stoichiometric factor of 4.33, The carbonaceous component of BOD is obtained from a
difference of totat BOD and nitrogenous BOD.

The total uliimate BOD of the Aroostook River was typically around 3 to 5 ppm at the sample locations
upstream of all major point source discharges and at the Little Madawaska River and Caribou Stream
locations (figure 12). These values are typical of areas with low to moderate pollution. TBOD at
Aroostook River locations below point source discharge were typicaily around S to 8 ppm showing
moderate levels of pollution. TBOD on the on Presque Isle Stream above the treatment plant location
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ranged from 6 to 11 ppm and are much higher than what would ordinarily be expected for a background
location. TBOD levels on Presque Isle Stream below the treatment plant generally maintained this
range.The laboratory bottle BOD decay rate averaged about 0.06 /day for both low flow surveys. The
bottle decay rate is ordinarily considered a lower boundary of the actual river BOD decay rate assigned for
modeling purposes.

Effluent Chemical Data

Seven point source discharges were collected as composite samples in the days prior to the ambient
sampling. When the effluent data are plotied comparatively as input loads, it can be observed that McCain
Foods, Caribou, and Fort Fairfield are the three largest point source inputs of pollutant loads, and Presque
isle, Loring, Ashland, and Washburn comparatively have a pmch smalter input (figures 13-15).

When effluent BODS loads are compared to atlowable licensed amounts, all plants were discharging under
6% of their licensed BODS during both low flow surveys except Presque Isle which was at 10% and 17%
of their licensed BODS in survey | and 2, respectively (figure 16). Presque Isle is a plant that performs at
advanced treatment levels and has licensed BOD limits that are much lower than a conventional secondary
plant. Collectively, the seven treatment plants were at 3.9% and 3.7% of their licensed BODS loads in low
flow survey 1 and 2, respectively.

‘The effluent CBODWBODS ratio is an important consideration when undertaking the model prediction
design runs. The model predicts the amount of ultimate BOD that fits in the river, while still maintaining
minimum DO criteria. However the amount of allowable BOD is licensed as BODS. The CBODw BODS
factor is the conversion factor needed to convert model results to licensed amounts. The individual plots
for each effluent are plotted in the appendix and summarized below in tabular form.

Table 4 Effluent CBODu to BODS Ratio

Effluent Ultimate CBOD / BOD3
Ashland : 2.91
‘Washburn 10.34
Presque Isle 3.52
McCain Foods 3.52
Caribou 2.26
Loring 3.64
Fort Fairfield : 1.80

Wet and Dry Weather Tributary Sampling

The wet.weather and dry weather tributary samples are collectively plotted for TSS (figure 17) and TP
Figure 18. There is usually an expected trend of lower dry weather TSS and TP compared to wet weather
TSS and TP, except at the North Branch of Presque Isle Stream location in Mapleton, where both dry
weather and wet weather TP and TSS are high. There is also the expected trend of lower TSS and TP in
sampling locations of the upper watershed as compare to sampling locations in the lower watershed, due to
a larger portion of the upper watershed with forested cover. The following table summarizes the potential
of non-point source poliution on each tributary (based upon TSS and TP sampling).
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Figure 13
Effluent Total Phosphorus Discharged
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Figure 14
Effluent Total Nitrogen Discharged
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Figure 15
Effluent Total Ultimate BOD Discharged
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Figure 16
Effiuent BODS5 Discharged Compared to Licensed BOD5
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TabIe 5 — Non-Point Source Pollution Potential of Tributaries

Tributary NPS Pollution Potential
St Croix Stream, Masardis Low
Squa Pan Stream Low
Machias River, Ashland Low
Little Machias River, Ashland Low
Alder Brook, Ashland Moderate
Gardner Brook, Wade Low
Salmon Brook, Washburn Moderate
Clayton Brook, Washburn Moderate
North Branch Presque Isle Stream, Mapleton High
Merritt Brook, Presque Isle High
Hardwood Brook, Maysville High
Prestile Brook, Caribou High
Caribou Stream, Caribou High
Otter Brook, Caribou Moderate
Gray Brook Fort Fairfield High
Hockenhull Brook, Fort Fairfield High_

Quality Control

Proper quality control was followed to assure that all of the data that will be collected is good data.
Dissolved oxygen meters were calibrated initially before sampling and checked periodicalty throughout the
day. In addition, the meters were cross checked both prior to sampling and after completion of sampling
with adjacent sampling teams to assure the readings from one portion of the river to another are consistent
and accurate.

In the QC check of dissolved oxygen meters amongst adjacent teams, river water is collected in a bucket
and after calibration of the meters, the dissolved oxygen and temperature are recorded. The dissolved
oxygen readings should agree to within 0.3 ppm to be considered acceptable and temperatures to within 2

OC, An examination of the field cross checks indicates that these goals were usually achieved {figure 19).

The WRI Laboratory in Orono was used for a majority of the laboratory analysis. . The WRI laboratory
does not analyze for BOD. The NMRO of DEP’s laboratory did the analysis of all ambient BOD. The
HETL in Augusta did the analysis for all effluent BOD samples.

Duplicate sampling {as recommended in the work plan) was nndertaken at one river location, one tributary
location, and one effluent for each day of sampling. This results in an overall duplicate coverage of 12%
per day. The results of the duplicate sampling indicate satisfactory results occurred. Of the 101 duplicate
samples that were analyzed, a total of 78% of the duplicates were within 10% of sample results and 88%
.were within 20% of sample results (table 6). The duplicate results also indicate that dissolved oxygen and
temperature are the most reliable measurements followed by nitrate nitrogen, total nitrogen, and total
phosphorus. Total BOD and chlorophyil a were less reliable with the latter being the least reliable.
Ammonia nitrogen and nitrite nitrogen were not analyzed as duplicates due to the fact that the results of
theses parameters were often cither very low or below the detection limits of analysis.
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Table 6 Duplicate Samples Deviation

Parameter Number Samples Average % with Deviation | % with Deviation
Deviation <10% <20%
Ambient
Dissolved Oxygen 12 1% 100% 100%
Temperature 12 0.6% 100% 100%
Total Phosphorus I 12.6% 54% 73%
Total Nitrogen 11 1.7% 100% 100%
Totat BOD 11 13.6% 54% 3%
Chlorophyll a t1 28.9% 54% 03% -
Nitrate Nitrogen 11 1.5% 100% 100%
Effiuent
Total Phosphorus 5 6.1% 80% 100%
Total Nitrogen 5 22.6% 80% 80%
Total BOD 3 33% 33% 06%
Chlorophyll a 4 14.6% 25% 75%
Nitrate Nitrogen 5 3.7% 80% 100%
Total 101 78% 88%
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DO (ppm) or Témp (C)

Figure 20a
Ambient Dissolved Oxygen / Temperature Vs Field Duplicates
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Figure 20b
Ambient Nitrate Nitrogen Samples Vs Duplicates
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Figure 20c
Ambient Total Phosphorus Samples Vs Duplicates
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Figure 20e
Ambient Total BOD Samples Vs Duplicates
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Ambient Chlorophyll a Samples Vs Duplicates
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Effluent Tota! Phosphorus Samples Vs Duplicates
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Figure 2ic

Effluent Total Ullimate BOD Samples Vs Duplicates
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A1l — Effluent CBODU/BODS Plots
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Effluent Ultimate Carbonaceous BOD to BOD5 Ratio

Washburn WWTP
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Effluent Ultimate Carbonaceous BOD to BOD5 Ratio

Presque Isle WWTP
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Effluent Ultimate Carbonaceous BOD to BOD5 Ratio

McCain Foods WWTP

7.00

- 6.00

- 5.00

- 4.00

r 3.00

- 2.00

- 1.00

16-Jul 13-Aug  14-Aug  15-Aug 27-Aug 28-Aug  29-Aug




Effiuent Ultimate Carbonaceous BOD to BOD5 Ratio

Caribou WWTP
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Effluent Ultimate Carbonaceous BOD to BODS5 Ratio

Fort Fairfield WWTP
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A2- Water Quality Data



Aroostook River Wet Weather Tributary Surveys

May 15, 2001
Rainfall Totals inches
Presque lsle WWTP
Caribou
Ashland
Station C odel Location Depth Tine | D.O. | D.O. Tgmp 788 | Vvss P | POa-P
(M) (ppm} | (% Sat) C ppm ppm ppb ppb
St Crolx Sty
1-6CS - fto 11 mid depth 15:15 9.1 82.1% | 108 2.7 23 12 43
teps [ SMOPINST hoiggepth] | 1500 | 92 [ ssa% | 126 <1 <1 12 4.8
Machlos R .
t-MR Gofloldrd | Md depth 14:50 9 80.1% | 10.2 2.1 1.2 13 4.1
tLMp  |-MOSESR R g qepml | 1435 | 88 | 77.6% | o8 6 3.6 18 9.6
Adder Brook . ,
1-AB nehiond | Td depth 14:05 94 | 819% | 93 8.9 3.9 24 8.7
tGAB | ST T Imigdeptn| | 1325 | 10 | sas% | 7.7 3 2.4 13 6.3
Salmon Brook . . o
-8B Wosnbum, | mid depth 13:05 94 | 815% | 91 55 34 16 A7
. Clayton Brook ,
+CB Woshbum |Mddepthf | 12:45 97 | 81.7% | 7.9 8.7 6.4 39 17
North Branch P. .
ENBP [ Moplaton| ™4 depth 15:45 88 | 789% | 105 4.6 3.1 18 9.4
-MB Meritt Brook | mid depth| | 11:50 99 | 854% | 89 14 5 48 13
Hardwood Brook .
t-HB Maysvile | depthy { 11:00 99 | 8d42% | 83 55 25 16 5.2
Prestile Brook R X ‘
-PB oo (i depth 10:50 | 10.3 | 87.0% 8 18 1 20 11
Canbou St s _
+CS Conbou | mid depth 11:25 29 | 863% | 9.3 6.2 1.9 11 75
Ctter Brook : .
1-0B Corbog | depth 10:40 | 103 | 87.6% | 83 7.5 3 22 5.8
' Gray Brook . " .
+-GRB Fort Folfierd | id depth 1025 | 107 |-901% | 7.9 7.3 48 51 5.9
Hockenhull Bk. , o
t-HHB Fort Foifielg | Tid depth 1013 | 107 | g06% | 8.1 10 a7 30 11
DB Dug Brook | mid depth 1415 | 103 | 863% | 7.7 3.4 1.3 5.2 1.8




Aroostook River Wet Weather Tributary Surveys May 31, 2001

Rainfall Totals Inches

Presque Isle WWTP

Caribou

Ashland

Station Codd  Location | PoP™ Time | D.O. | D.O. | Temp 1SS | vss | TP | Poap

(M) {ppm) | (%58at)| °C ppm | ppm ppb ppb
5B 5“&”;:‘&;"" middepth| | 12:47 | a7 | ssen | 11.3 8.7 6.3 19 35
+-CB C'&,‘g‘s’;‘bi'ﬁ:”‘ middepth} | 12:32 | 102 | 90.8% | 102 6.1 55 28 45
Norh Branch P, )

ENBP | e o mid deptnf [ 12:13 9 | 868% | 137 28 8.2 97 6.7
tMB | MemittBrook {middeptn] | 10:04 | 108 | 241% | 10.1 8 59 3.8
t-HB H"":;‘;mgmk middepth| | 11:30 | 103 | o38% | 112 11 6.3 35 3.7

Prestile Brook
\-PB e ook |middepth| | 13:18 [ 106 | 959% [ 10.9 37 15 64 5
+CS Coooust |middepth| | 1108 | 103 | 95.2% | 127 23 6.5 51 8.7
OB ng’ﬁgfj“ middepth] | 1058 | 108 | 96.8% | 105 9.6 9.4 20 3
LGRB [ YBOK Imiddeptn| | 10:33 1.8 [101.8% [ 89 53 4.5 18 17
tHHB ”;’;‘;ig::;’g;“ middepth] | 10:21 | 112 |1011%| 108 10 8.3 a4 6.4
June 3, 2001
Rainfall Totals inches
Presque Isle WWTP
Caribou
Ashland
S!affon c odel Location Depih Time D.O. D.O. Temp TSS V&8s TP PO4-pP
(M) {ppm) | (% Sal)] °C ppm | ppm ppb ppb

tscs | ¥ ;Z’i]"is" mid depth| | :20 o | sasn | 127 4.8 4.4 14 26

tsps | SMSPIS imigdeptn| | 908 | 99 [ 90.0% | 1.1 45 35 15 2.7
MR g‘;ﬁ;‘:’gj{; middepth| | 850 | 99 | 917% | 19 3.8 2.4 8.2 2.1

tiMR  [MMOPISR R g qeptn] | 835 | 93 | srew | 128 5.3 4.4 14 44
1-AB Nfg‘gﬁk middepth| | 947 | 103 | 921% | 104 6.1 49 19 2.7

. Alder Brook
t-AB Dupli. Dupticate mid depth 6 56 17 3.2
tGAB | SO Imid depthf | 1040 | 106 | 935% | 98 3.7 3.1 8.5 19
June 4, 2001
LR [HMESTOSR RIS pig apth a5 6.1 62 a8




Aroostook River Wet Weather Tributary Surveys
July 186, 2001

Rainfall Totals inches
Presque Isle WWTP
Garibou
Ashland
Station Codel  Location Depth | Time | D,O. | D, Q. Te;mp T8S | V&S TP | PO4-P
M) {ppm) [(%Sat)l "C | ppm | ppm | ppb [ ppb
St Crolx Sfr mid .
t-5C8 Rie 11 depth 6:50 7.1 77.8% | 19.8 241 1.3 12 27
. Saua Pan Sir mid .
1-5pP8 Rie 11 depth 6:36 8 847% | 18.1 2.6 1.2 10 1.3
Machias R mid )
-MR Garfield Rd depth 6:20 79 |857%| 193 3 15 8.7 <1
. LMachios R, Rie] mid . o
-LMR n depth 6:00 7.5 B0.4% | 18.7 5.8 3.1 23 13
Alder Brook mid . o
t-AB Ashiand depth 7:32 81 |824%| 162 3.6 23 14 9.1
Gardner Brook, {  mid .
t-GAB Wade depth 8:30 0.2 {90.6%| 147 i2 <} 59 1.8
Salmon Brook mid .
t-SB Washburn depth 8:55 8.2 |84.8% 17 1.8 1 15 5.1
Salmon Brook mid .
1-SB dup Washburn depth 8:55 1.3 14 15 5.6
. ClaylonBiook | mid . :
t-CB Woshbumn depth 8:10 83 | 828%{ 153 7.4 2.7 15 13
North BranchP. |  mid ,
t-NBP 1. St In Mapleton| depth 8:20 6 644%{ 188 6.6 2.8 33 4.9
t-MB Merritt Brook mid 6:26 6.6 |647%] 145 19 39 50 8.4
depth
[Hordwood Brook| mid . .
{-HB Moysville depth 7:55 8 80.8% | 159 6.6 27 48 17
Prostie Brook | mid . .
-PB Cotibou depth 7:40 7.9 | 79.0%| 154 8.1 24 65 23
Caribou St mid .
t-Cs Caribou depth 7:30 7 75.0% | 187 3.2 1.7 28 3.2
Otter Brook mid .
0B Caribou deplh 7:20 76 |76.7%| 158 1.9 0.8 11 23
. Gray Brook mid . o
{-GRB Fort Falrfiold depth 7:05 85 |79.6% | 124 47 31 36 11
Hockenhuil BX. mid N
t-HHB fort faiield | depth 6:45 76 | 76.0%| 154 150 228 450 53
Effluents Numbers in holdface indicate treatment facility data
Station Location TP | PO4-P| TKN | NH3-N{ N023-N | Moz3N ) Chla | BODS { TBODuCBODujNBODuU| 138/v5S
Code ppb | ppb | ppm | ppm | ppm | ppm { ppb | ppm { ppm | ppm | ppm | ppm
ASH Ashland 910 630 2.8 0.25 0.1 2.8 122 20 40 279 12,1 | 12710
WAS Washburn 3000 | 2600 5 0.46 0.63 4.1 502 6 88 73.0 15.0 | 456740
PR} Presque Isfe 250 110 1 0.02 2.4 2.5 3.2 .2 11.8 11.4 0.4 5/5
MCC McCains 6700 | 6400 <1 0.01 130 120 2.8 3 8.3 8.3 0.0 372
CAR Caribou 9300 | 8200 5.2 1.4 23 24 59.3 17 47 42,7 4.3 23
LOR Loring 380 340 0.4 0.02 2.6 2.9 2.4 4 6.8 5.5 1.3 1/1
FIF Fort Fairfield | 3300 | 2800 5.8 2.4 7.5 17 7.2 43 78 36.9 M1 2/




Aroostook River intensive Survey Fiow {cfs)|uscs washburd ARB | PISO | tM2 | C8
August 14-16, 2001 14-Aug 155 192 | 55 | 278 | 4.2
15-Aug 143
16-Aug 137
Statlon Location 188 V5SS T 1POAPE TN | NHIN]NO2-N|NO3-NINO3-NJ Chia § 1BODU]CBODUINBODU|BOD KefSecchi
Code Date | pom | ppm | ppb | peb | ppm | ppm | ppm | ppm | ppm | ppb | ppm | ppm | ppm | fday | (m)
Rte 11 M-Augf ! <1 10 12 |03 j<od] <o |<onfors| 14 39| 32 ] 07 | 0034
ARO Ashland | 1Aug| <1 <1 42 17 o<l <cotj<cmfjos| 14| 45 | 39 | 06 | o0ds
16-aug] <1 <) 7.7 1.4 | 031 | <d] <0 f<ot| 01a] <1 38 | 32 | 06 | o043
14-Aug] <1 <1 N 1 032 | <coa 1< f<00 | 026 | 24 | 54 | 43 | 11 | 0047
Ashland
AROa bolow  |1EAug] 1 1 356 | 19 o2 |<coa| <o jecm| 02| 19| 44 | 35 | 09 | 0038
16-Aug| <1 <t ] 38 ] <1t Josr|<oa|<co| <] ois] <1 | 42 | 34 | 08 | 003%
. 4Aug| <1 | <1 10 | <1l o3 j<oalcon|<cn|oz] <1 a7] 37| 10|oon
AR1 Aiver Rd 15Augl <1 | <1 35 | 17 o |<a|<om|om |07 16 { 38 ] 31 | 07 | coa2
Washburn : d : : . : - . : : . -
16-Augl <1 <1 43 | <1 Joxw{<oaf<oi| <] 08| <1 4 32 | 08 | noae
14-pug] 1} <1 8.9 ] 032 ] <04l <con]Jom o2z | <1 | 50} 40 ] 11 | 0037
ARla | Crouseville fi5aug| <1 | <1 | 65 | 17 | 03 |<oaf <o | o | o | <t | 45 | 37 | 08 | oo
augl <t | <1 | B7 | <t o2 | <oalcon]oo2] 02| 14| 37} 29 | 08.]oos
augl <1 | <1 16 | 39 | 031 | <tdf<on| <o1| 02 1 4.1 32 | 09 | ooas
.5 mi above
AR2 Rte 1, P. | |&Aual ! ] 38 7 031 [ <04 <0 00 { 0I% | <1 41 | 33 | 08 | o048
16-Aug] <1 <1 9 | 19 Jonn[<oa]l<o|<on|pi9f 61 | 38 )] 30| 08 | 0053
14-Aug| <1 <1 23 1 143 | <04 ]| oo ] 109 ]| 182 8 70 | 18 | oo
AR3 | Maysvile |15.au0| <1 <1 20 | 62 |13 <] <o 0w | 102 51 | a6 | 39 | 06 | owes
16aug| <1 | <1 16 | a6 | 14 f<oa]om | 10t [ 134 29 | 44 | 38 | 06 | 0083
-Aug| <1 | < 26 | 65 |97 ooa|oom | 16 | 138 ]| a2 | 82 | 52 | 00 [ooss| »28
AR4 | McGraw [15aug| 19 | 19 ] 23 | 63 | 219 | 005 | ooa | 178 [ 161 | 63 | 56 | 56 | 00 |o074| 25
16-Augl 08 | < 25 79 1192 | ooa |l oos | 14 | 137 ] a9 | 54 | 54 | 00 | 0066
Above aAugf 1 <t 24 13 | 15| <o) o005 13 | 123 | 12 76 | 76 | 00 |ooe2| 27
AR5 | fibou Damj152ug) 16 | 16 | 20 19 | 181 | <oa]<or i3] ris| 10 f 59| 59| 00 |oosw| 24
Augl 28 | <1 16 | 22| 18 | <4003} 13 |14 2 59 | 57 | 02 | ooet
. WAugf <t | <1 78 4 133 )coaf o fjogs]lie] 97§ 651 44 | 1.1 | ooss
Below Little
ARB | \rogaw. B |15Aug| 1 1 80 | 21 14 | <oa]l <ot ooaf 12| 76 | 686 | 42 | 14 | o8
1eaug]l 13 | < &b a | 153l <04 oo | 1oa | 1ar | 75 | 82 | 38 | 14 | oo
14-aug] <1 <1 38 | 98 | 122 {<0a| o003 | 082 ] 1061 72| 84| 44 | 10 | oocet
AR7 [ Goodwin |15.aug] 1.1 L 27 46 | t3 [ <04 003|092 119 63 | 63 | 51 1.2 | 007
16-Aug] 12 | <1 28 38 | w37 | <oaf oos | roe | 12| 70 | 66 | 48 | 07 {0089
14-Aug| 2.2 1 3 5 | te | ooafooe|oer| 1az| 65 | 98| 79| 19 | oom
ARS8 | Stevensville | 15-aug| 28 | 26 | 31 55 | 125 | ooafoos | o8| 1| 1 58 | a8 | 13 | 0075
Wo-Aug| 4 <1} 35 1 54 | 133 | <oafooe|ose]| 14| 98 | 58 | a7 | 11 | 0os
-Augl <1 <1 56 22 ooy j<coa| < loa2]ors| 72| 92| 74 | 18 |oodz| 18
AR9 For?:fa;;e[d 15-Augl 1.2 1 52 22 | fj<oa|loo2]os7|os | 88 | 57 | 47 ] 10 |ooms| 18
16-Augf 36 | <1 42 11 1.2 | <04l ooz | 066 | 095 | 85 | 59 | 46 | 1.3 | 0072
USA- |14aug] 18 ] <1 31 12 o | <od]l<or|oio| oz | 15 | 67 | 54 1.3 oo | 18
AR10 | Canada |i5Augl 24 | 2. 27 1.7 | 064 | <04 | <ov | 011 | o045 | 28 | 81 | 66 | 15 | o072 14
Border lyoaug] 1+ | <1 | 38 | 19 [osal<oa] <o oo ] oa ]| 0] 76§ 61 ] 15 | cosl
AR1 . 14-pug| <t <1 8.4 } D3 { <04 <0V} <01 F 018 <1 38 30 08 | 0036
AR5 ngl‘i’gte 18-Aug| <1 | <t 8 | 22 179 |<oa|ooafrazf 2] 12| 74 74 | 00 | 0o
ARS 16-Aug| 1 <} 42 12 | 137 | <04| 002 | 065 | 086 ] 87 | 59 | 58 | 09 | 0oss

* Sacchi depth readings were only taken in impoundments where there was adequate depth,

NO3-N, = Nitrate-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD test



Aroostook River Intensive Survey

August 14-186, 2001

Major Tributaries

Station| | .o 15 | vss | TP | POap| e | NH3N|NO2N|NO3-N|NO3N,| Chia | 1BODU|CBODUINBODU|BOD Kd Flow
Coda Date { ppm | pom | ppb | pob | pom | ppin | ppm | pem | ppm | peb | pem | pem | ppm | jday | (o)
Prasque Isle Stream
Wa-Aug| 35 141 2 13 056 ] <d| <o joma] o3| 29 27| 66 ] 10 |oo6} 55
PISO Park St |15Aug| 23 1.7 23 21 | o5 | <pd| <01 008 o3| 51 fwe] 961 13 | oom
leAugl 24 | <t 6 | <1V |]os2l«<a] <] 005|035 58| 92| 29 | 1.3 | 004z
Parson St 14-Augf & 25 | 49 10 | 127 | 004 | <01 | 068 [ 094 | 46 [ 89 | 78 | 11 | 0084
PIS8 Connector 115Avg| 22 22 | M 15 14 | oos | <0t} oes| 127 | 43 76 | 63 1.3 | oosi
16-Aug| 34 | <1 49 24 f 204 ) oos | oor | 149|157 | 26 | 88 | 85 | 03 {0051
. 4-Augl 62 | 24 52 1 156 | 004 | o | 094 | 126 { 4 98 | 84 | 1.4 | 0084
Railroad
PISIS | poste |18Augl 44 | 42 | 8] 7 18 Joos | <oy | 12 ] 32 | 2801 247 | 04 | 007
16-Aug| <1 <1 43 18 1.7 Joos oo | v | 1er | 51 8 80 | 00 | 005
Little Madawaska River
l4-Aug| <1 <1 13 } 065 | <o | <o | 01 | ose | 25 | 41 35 | 06 | 00
LM1 | Bowles Rd |15aug| <1 <1 79 17 | 063 | <oa]| <01 ]| 0as | oss 2 47 | 38 | 09 | cos)
16-Augl 04 | <1 73 [ <1 | oes | <04 <0i 03| os3| 13 ] 39 | 33 | 06 | o059
14-Aug] <1 < 12 1.2 | 095 | <4] <0t joss| 08| 25| as ] 27 | 08 |ooss| 278
EM2 | Grimes Rd |15-Aug] <1 <t | 49 | 17 | 099 | <04 <01 ] 071 | 085 | 21 43 | 37 | 06 | 0104
WAug] 07 | <1 7] <t o | <coa]| <ot |0 {oss| 27 ) 35| 29 | 06 | 0065
Caribou 14-Aug| <1 <} 14 12 | 061 f<d} <Ot |032]| 0] 32| 4 34 | 07 {007t | 42
Cs Stream |15Aug) 12 | 12 [ 86 | 16 | 063 [ <0af <01 ] 031 | 05 | 21 53 | 45 [ 08 | oo
W¥-Augl 18 | <1 12 2 063 | <04 <01 ] 031 Jos2| 29 { 54 | 45 | 09 | oors
PISO . M-Augl 656 | 24 | 23 1.7 {osa | <oa]<con|oos]|ow| aa | 96 ] 85 | 11 |ooss
PIS8 g{:g;f;aa% SAug| 26 | 22 | a 12 | 145 ] cos | <00 | ogs| 18| 54 | 9 82 | o9 | 0oss
LM2 16aug| 02 | < 49 | <1 | 099 | <04 | <ot jo74a| oss| 63 ] 37 | 31 | 06 | 0055

NO3-N;= Nitrate-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD test




Aroostook River Intensive Survey

August 12-16, 2001 (Sun - Thurs)

Numbers In boldface indicate treatment faclity data

Effiuents
Station Location 155 | vss | 1P feoar] N | NHIN|NO2-NINO3-MINO3N] Cha | BoDs [ 1BODU|CBODUNBODUY| Flow
Code Dote | ppm | ppm | peb | peb | ppm | pem | ppm | ppm | pom | ppb | pem | ppm | ppm | pom | Gnga)
12-Aug{ 11 W06 [ 800 | 410 | 248 | 012 [ <01 { 00I5 89 10 0,052
13-Aug| 69 6 860 | 410 { 273 | 022 | <0v | 001 | <0¥ | 82 9 32 32 0 | o042
ASH | Ashland |1d4-aug| 52 | 52 | 1300 ) 430 | 020 | 019 | <ot | 001 | 000 | 52 7 31 3 0 | oode
16-Aug 0,051
16-Aug 8 0.037
12Augf 33 | 315 | 4200 | 3000 | 746 | 24 {0224 07 | 089 | 170 | 14 87 87 0 | 004
18-aug| 67 | 646 | s900 | 3200 N 23 | o3 jom|ora] se0 | 12 | 13| 3| o | oo
WAS | Washbum j14-Aug| 100 | 98 | 6200 ) 3100 2081 21 | 026 J 075 | o076 | 0o | 19 | 296 | 28 0 | 0057
15-Aug 0.032
16-Aug 0.038
128ugt 67 | 56 | 420 ::g 7.47 gﬁ <01 | 678 | 69 | 81 [ 2/2]| 84 | 79 [ 05 | 089
13-Aug) 43 | 37 | 440 :ﬁ 7.05 g:?? <01 | 62 | 65 6 | 213 | 78 | 65 13 | 108
PRI |Presque Iste
1a-Aug| 31 27 | a0 | 0| eos | O | <o | 627 | 63 | a8 | 2/4] 89 | 88 | 01 | 100
140 0.08
15-Aug 2 0.98
16-Aug 1.00
12a0g] 10 | 64 4200 | 2000 134 {005 Y o2a ] 118 | 120} 1w [ 5/2) 1w | wo]| oo | 218
13-Aug| 33 | 33 B0 | iz [os | <o m || < |ara] e 212
Moo | Mecain 3250 160 | oo
Foods [14.Aaug| <t <1 16700 | 4200 | 139 | o5 | 077 | 11 | 120 2 |r13] 8 80 | o0 | 209
15-Aug 5 1.64
16-Aug 5 1,43
12.Aaug] 41 | 27.7 | 18000 9400 | 192 1 065 | 14| 4 30 2 60 | 874 | 26 | 0.667
13-Augl 31 | 200 | 15000 9600 | 325 | 03 | 055 | W6 | 15 27 26 a8 | 463 | 17 | 0638
CAR | Caribou |14-Aug] 34 | 253 J20000| 9700 | 197 ] 02 | 043 | 143 | 14 58 [1w9/28] 51 | 810 ] 00 | 08
' 15-Aug 26724 0.60
16-Aug _ 247114 0.592
12Aug] 36 | 29 | &0 | a0 | 368 | <04 | 006 | 336 | 33 | <1 2 7.1 65 | 06 | 0319
13-Aug] <) <) [ 80 { 490 | 35 { <04 004 | 32 32 | <1 1 63 | 59 } 04 |} 0329
LOR Loring |14-Aaug| 54 | 22 | 850 | 490 | 154 | 004 | 005 | 1es | 34 | <1 52 F 47 | 05 | 0347
15-Aug 2.3 0.337
16-Aug 1.1 0.339
12-augf] 2t 163 122000 17000 @10 [ 19 | o7 | 43| 35 14 [19735] 44 | 410 | 30 [ 0279
13-Aug| 24 | 168 ?;ggg :m a6 4 |on{a3r] 3 | 38 [17/38] s w00 | 100 0.303
FTF | Fort Fairtisld MAug] 23 | 189 :gggg zgggg 37 3 | o072 276 ] 28 19 J22/30] 59 573 | 17 0.295
15-Aug 18000 | 18000 25 0.299
16-Aug 27 0.303
12-Aug _
FTF 13-Aug| 43 | 325 jasooo|18000| 436 | 4 l o7 f 326 | 34 | 43 26 90 | 839 | o1
MCC D?g;lff:t; 1aAug] 18 | 16 | 6800 | 4400 | 146 | 005 | 076 | 110 | 120 2 | 9
15-Aug
16-Aug

NO3-N; = Nitrats-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD test




Aroostook:River Dry Weather Tributary Survey

August 13, 2001
Station Codel  Location Depth Time D.O. D. O, Temp TS V&S TP PO4-P
‘ (M) {ppm) |(%Sat)] °C pom | pom | ppb | ppb
1-8CS $t COMST | mid deptn 0.0% 2.3 1.9 19 <1
tsps | STSPIST g geptn 0.0% 2.4 2.2 13 <1
+MR s | mid deptnf 0.0% 2.2 12 13 <1
tLMR  [SMOSIOSR R g gepin 0.0% 17 17 15 <1
tLMR dup [-MISPISR T g gopih 25 | 25 10 11
t-AB N:;:g'::“ mid depth 0.0% 39 |.14 | 26 <1
tGAB | SIROEOK g gopin 0.0% <1 <1 75 16-
tsB | SRk |imid gepth © 0.0% as | 24 14 <1
tep | ClovonBook g depin 0.0% 25 17 18 3.3
North Branch P.
tNBp | o BOnen [ mid dept 0.0% 16 6.6 51 1.1
M8 Meriit Brook  pmid depth 0.0% 57 3.7 24 6.4
tHB ”°“;‘;‘gﬁlg°°k mid depth 0.0% 3.1 2.7 16 <1
tPB | PO BOok I mid qepth 0.0% 37 28 27 9.9
+CS COMoOUSHE | mid depth 0.0% 1.4 14 18 <1
0B Oftor brook | mid depth 0.0% <1 <1 10 1.2
Gray Brook
VGRB | SIVEOSK | mid depth 0.0% 18 16 59 34
Hockenhutl Bk. | . o
tHHB [ ROSkentul 5 1mid dapth 0.0% 3.2 2.9 20 47




Aroostook River Low Flow Survey
August 14, 2001

Morning Sampling Run

Afternoon Sampling Bun

Station G odej Location Depth Time | D.O. | D.O. Tt:mp Time | D.O. | D.O. Tgmp
M) {ppm) | (% Sat.) C {ppm) | (% Sat.} C
ARO  |Rte 11 Ashland|mid deptn| | 7:20 74 | 828% | 209 14:20 | 8.4 | 100.0%| 241
AROa Ashiand below | mid dspth 7:30 7.3 81.7% 20.9 14:32 856 102.4% | 241
River Rd . . o . o
AR1 Washburn | Md deptnf | 8:30 7 776% | 20.4 1345 { 85 | 101.5% | 243
ARta Crousevile |mid depth| | 8:35 73 | 820% | 211 1330 | 85 |1023% | 247
ARz |® mif?f‘;e Riel nid depth| | 658 75 | 841% | 21 14:30 o |1100%]| 28
AR3 Maysvile [middeptn| | 7:32 72 | 816% | 215 14:01 | 134 | 1622%| 25
0 106 | 1240% | 23.2 116 | 139.6% | 247
AR4 McGraw 1 905 | 104 |121.7%| 232 1550 | 116 | 130.1%| 245
2 103 | 1204% | 23 117 {139.0% ] 24
0 8.2 | 108.9% | 23.8 10 | 119.9% | 245
, 1 92 |109.3% | 24 10 [ 11998% | 245
ARS Amvgfnﬁ”b"“ 2 g:44 | 92 |1003%| 24 15:40 | 10 | 118.8% | 24
3 91 |108.1%| 24 95 |1124%| 238
4 g }1065%| 238 93 | 109.6% | 236
Below Little . : o . 5,
ARB. Madaw R |mid dept| | 7:37 89 | 97.9% | 20 14:45 | 154 | 187.7% | 254
AR7 Goodwin  |mid depth| | 8:01 87 | 985% | 215 15:03 | 165 |2023%| 257
. 0 , 8.9 | 1036% | 22.9 _ 113 | 136.2% | 244
ARB | Stevensvills 1 780 1 g9 |1036% | 228 936 | 414 | 138.4% | 244
o 1a 0 94 | 109.2% | 22.8 119 | 143.7% | 24.9
AR Fort Fairleld 1 7:35 9.5 | 110.3% | 228 14:45 12 | 1443% | 248
2 98 | 111.3% | 227 125 | 147.9% | 238
0 92 | 108.7% | 23.7 107 | 130.2% | 253
USA-Canada| 1 . 92 |1087% | 237 _ 11 | 1336% | 252
AR10 Border 2 7851 93 |1104% | 238 1455 | 405 | 1243% | 238
3 92 |[1089% | 238 10 |118.1%] 237
DUP-R | . :
River Duplicate | mid depth 6:15 7.2 80.0% 205
(AR-1)
Major Tributaries
Presque Isle Stream
PISO Park St |mid depth] | 6:02 66 | 756% | 22 1456 | 87 |1083%| 255
PIS8 Parson St | iy vopin| | 6:26 53 | 574% | 19 1450 | 126 | 1553% ) 26
Connector
PI813  |Railroad Tresile| mid depth 6:38 5.1 56.0% 19 14:36 12.2 | 150.4% 26
Little Madawaska River
LM Bowles Rd | mid depth 7:01 8.8 92.8% 17.9 14:22 9.4 110.2% | 233
LM2 Grimes Rd |[middepth| | 7:24 9 94.1% | 175 1437 | 109 |1285%| 236
cs  |canbou Stream|mid depth| | 6:39 84 | 85.6% | 163 1408 | 98 | 1168% | 242
DUP-T Tributary . . 5,
(PiS0) buioats  |Middeptn| | 6:10 66 | 755% | 22




Aroostook River Low Flow Survey
August 15, 2001

Morning Sampling Bun

Afternoon Sampling Run

Station Code] Location Depth Time D, 0. b, 0. Tt:mp Time D.O. D.O. Teomp
(M) opm} | (% 8at)| °C ppm) | (%sat)| °C
ARO  |Rte 11 Ashland|mid depth] | 7:30 75 | 820% | 197 1425 | 85 |101.7% | 244
AROa | Ashland below |mid deptn] | 7:40 73 | 708% | 197 1435 | 88 | 1034% | 234
River Rd . .

AR1 Washbur | Mid depth| | 847 73 | 787% | 19 1360 | 83 [ 97.3% | 233
AR1a Crouseville |mid depth 6:40 6.9 75.6% 18.8 13:26 85 101.2% | 24.1
ARz |® ""18‘;?‘;" Al g depth| | 7:11 8 | ss0% | 20 1497 | 87 |10720| 26

AR3 Maysville | mid depth 7:43 8.2 90.2% 20 15:06 14.2 173.4%{ 255
0 | 96 |1104% | 223 124 | 149.8% | 249
AR4 McGraw 1 8:15 96 | 1104% | 223 15:08 | 123 | 1447% | 235
2 10 | 1150%| 223 115 | 124.4%| =23
0 86 | 100.4% | 231 106 | 182.1% | 254
. 1 86 | 1008% | 232 11 | 1331% | 25
AR5 Ab""g:r;‘"b"“ 2 7:50 85 | 995% | 222 14:55 | 10.8 | 1283% | 24
3 86 | 100.6% | 23.2 103 |i21.4% | 236
4 85 | 100.6% | 232 98 | 116.14% | 234
Below Little X .
ARG Madow B |Mid deptal | 7:15 73 | 787% | 19 1425 | 154 |1857% | 248
AR7 Goodwin  [middepth| | 747 77 | 8a3% | 108 i5:00 | 173 | 2106% | 253
) 0 _ 91 | 1033% | 216 , M7 | 1382% | 237
ARS Stevensvile 1 657 1 91 |1033% | 216 1436 1 118 | 1306% ] 238
Ato 10 0 94 | 1083% | 224 2.0 | 167.0% | 2563
AR9 Fort Faldiold 1 6:45 9.5 109.7% 22,5 14:25 13.7 161.8% 237
2 95 | 1007% ] 225 135 | 1s86% | 234
) 97 | 113.7% | 233 135 | 162.8% | 24.8
USA-Canada| 1 97 | 1137% ] 233 131 | 1865% | 24.3
1 " .
AR10 Border 2 6:25 907 | 1137% | 233 1408 | 11e | 130.1% | 236
3 97 {113.7% | 23.3
0 89 | 104.1% | 23.2
X 1 89 | 104.3% | 233
?;Jgs? River Duplicate 2 8:03 8.8 103.2% 23.3
3 88 | 103.0% | 232
4 87 | 101.8% | 232
Major Tributaries
Presque Isie Stream
PISO Park St |middepth| | &:04 69 | 766% | 205 14:06 9 |1109%| 26
PIS8 Parson St i depthl | 6:30 58 | 61.3% | 18 1416 | 124 | 1528% | 286
Connector
PIS13  |Railroad Trestie|mid depth] | 6:50 6 627% | 175 1426 | 122 |1504% ] 28
Little Madawaska River
LM1 BowlesRd |middepth| | 640 78 | 800% | 16.6 1358 | 9.9 |113.9%| 223
M2 Grimes Rd  {mid depth| | 7:00 8 81.4% | 162 1415 | 108 | 1238% | 22.1
Cs Caribou Stream| mid depth 6:18 7.4 78.2% 18 13:40 10.2 119.6% | 233
DUP-T Trinutary . N o
PIs8) Buglcan, |mid deptn| | 6:32 58 | 61.3% | 18




Aroostook River Low Flow Survey

August 16, 2001
Morning Sampling Run Afternoon Sampling Run
Station Codd  Location Depth Time D.O. D. 0. Tgmp Time B. 0. D.O. Timp
{M) (ppm} | (% Sat.} C {ppm) | (% Sat.) C

ARO  [Rte 11 Ashland] mid depth] | 6:05 73 | 80.4% | 20.1 1410 | 86 | 008%] 232

AROa | Ashiand below |mid depth| | 5:55 73 | 806% | 202 1420 | 88 | 103.4% | 234
AR1 RiverRd | i deptn| | 650 | 7.6 [ s04% | 187 13:40 | 86 [101.2% | 235

Washburn :

ARia Crouseville |mid depth 715 7 76.1% 194 13:30 8.8 103.6% | 235
ARz |® m'f‘;,"‘;e Al i deptn| | 652 | 81 | so4% | 20 1431 | 87 |1053%| 25
AR3 Maysvile |mid depth] | 7:24 79 | 886% | 21 14:08 14 | 169.4%| 25

0 105 | 1208% | 22.3 123 | 148.0% | 24.7

AR4 McGraw 1 816 | 1085 |1208%| 223 15:00 | 117 | 1387% | 239
2 104 | 119.4% | 222 108 | 1266% | 22.8

0 99 |116.1% | 233 11.6 | 139.9% | 24.8

. 1 10 | 117.5% | 234 1.4 | 1387% | 245
AR5 Ab""g:;”b"” 2 7:55 10 | 1175% | 234 1428 | 11 | 131.4% | 243
3 10 [ 117.5%{ 23.4 109 | 130.0% | 24.2

4 81 | o48% | 232
Below Liitle . . o, , 0

ARG Madaw, B | MG depth] | 7:22 75 | 822% | 198 1412 | 143 | 1727% | 249
AR7 Goodwin |middepth| | 7:67 84 | 933% | 205 1421 | 192 |[234.9%| 256

. 0 i 87 | 987% | 216 ) 1.1 | 166.6% | 24

ARB Stevensvile 1 710 1 g6 | oren | 217 181 a1 | issa%] 230
Ao 1a 0 107 | 122.6% | 22.1 741 | 169.4% | 24.6

AR9 Fort Faiffeld 1 850 | 107 |1226% | 224 15:00 | 14 | 186.0% | 239
2 107 ] 1226% | 221 143 | 1686%{ 236

0 102 | 118.7% | 229 127 | 1625% | 245

USA-Canada| 1 , 103 | 1204% | 23 _ 13 | 1563% | 243

ARIO Border 2 625 | 103 |1204%| 23 1442 1 109 | 1s35% | 241
3 102 [ 1189% | 23 126 | 149.4% | 239

. 0 . 108 | 7265% | 221

(AR9) River Dupticate 1 656 | 109 | 1251% | 222
2 11 | 1263% | 222
Major Tributaries
Presque tsle Stream
PISO Park St  [middepth| | 557 69 | 774% { 21 93 |1157% ] 285
piSa Parson St 1, i depth] | 6:15 56 | 592% | 18 1451 | 131 |1615% ] 26
Connector
PiS13  |Railroad Trestle| mid depth 6:30 58 62.3% 18 14:41 12 146.6% | 255
Little Madawaska River
LM1 Bowles Rd [mid dept| | 6:40 78 | 812% | 173 13:54 | 96 | 1121%| 23.1
LM2 Grimes Rd | mid depth 7.05 8.3 85.0% 165 14:04 11.2 129.3% 225
Cs  |Caribou Stream{mid depth| | 6:20 74 | 788% | 183 13:40 10 | 117.7% | 235
DUP-T Tritoutary . o,
AN2) oupicors |middepthl | 7:10 84 | 862% | 186




Aroostook River Intensive Survey Flow (cfs)luscs washbur] ARS | PISO | LM2 | Cs

August 28-30, 2001 28-Aug| 117 177 | 38 | 203 | 3.9
9-Aug 130
30-Aug 134
Station Location 88 | VSS TP | PO4P| TN | NH3-NJNO2-NJNO3-N|NO3-N,| Chia |TBODU|CBODU NBODU|BOD KcfSecchi
Code Date | ppm | ppm { ppp | ppb | pom | ppm | ppm | ppm | ppm | peb | ppm | ppm | ppm | sdoy | ()
fie 11 28-aug | <1 | <1 3.7 027 | <04 | <o oo | oar | <1 ] 43| 36 | 07 | oo3w
ARO Ashland 1. 2Z-Aug | <1 | <] 3.7 025 | <04 <01 o0 | 04| <1 ] 37 | a1 06 | 0036
oaug | <1t | o« 38 028 | <coaf<mmjoo ] 00 ] <0 | 33 | 29 | 04 [oos9
28-Aug | <1 | <1 29 026 | <04 <ot |00t |gi2] <7 | 34| 20 | 05 | co48
Ashland
ARCa below 2-aug ) <1 | <1 5.6 026 | < | <o oo | 015 ] 13 a7z | & 06 | 0.035
oaug| 2 1.8 | &2 02 | <04 | <01 | 00t Joia] <2 | 34| 28 | 06 | o000
28-aug | <t | <1 | 99 027 | <4 | <1 | 002 J o4 | <1 | 3) 26 f 05 | oos
River Rd
AR1 Washburn | 2Avg | <t | <3 47 025 | <0a| <ot | o002 o5 62 | 36 | 30 | 06 | 0035

027 | <] <o oot Jon | «<v | 33| 29 | 04 | ooo
02 | <oa| <o | 003 | 015 ]| 12 3 25 | 05 | 0047
p28 | <a]l <o ooz o] 12| an 34 | 07 | 0o3
020 | <4 ] <o {00204 <1 | 34| 29 | 05 | 008
029 [ <04|{ <o | oo3|ow]| <1 | 47| 40 | 07 | 0037
AR2 Re1,P.), . DA ] <1 <} 6.1 D28 f <] <003} o2 | 221 37| 30] 07 |o043

30Aug | <1 <t | 45 02 | <04l <o oo | o4l 55 [ a2 | 27 | 05 | oosa

<1
<1
<l
<t
<1
<l
26
<1
30-Aug 1.2 ¥ 3.1 <1
<1

<1

<1

<1

<l

<t

28-Aug 1.6 1.4 18 7.7 155 | <04 ] <01 137 1.34 24 4 3.3 0.7 1 0063

10

6.4

1.2

1.1

4.4

<1

<l

<

57

A8

3

4

28-Aug ] 16 1.2 3.8
AR1a | Crouseville | 20.a0g | <1 <1 56
30-Aug 1 <] 4
28-Aug 1 <1 4.6

.5 mi above

AR3 | Maysville | 2%-aug] 17 | 28 | 2 46 | <oal oo | e | 13af 35 | 44 | 38 | 06 | 005
30-Aaug | <1 18 122 | <os| <o | oo | o7 | 32| 36 | 29 | o7 | oo
8Aug] 25 | 19 | 1 179 | 005 | 003 | 141 | 188 | 3 s | 43 | 07 |ooss
AR4 | McGraw | 29-aug | <1 ] 1 208 | 005 | oo | 168 | 192 5 | 56 | 46 | 10 | 005
0Aug | 26 | 22 ] 17 208 | <05 | oo2 | 165 | 183 | 81 | 48 | 40 | 08 | oo7s
8aug| 23 | 19 ] 14 101 [ <o4| oo | 06 Joss| a8 | 49 | 38 | 10 | oo | 25

ARs | Above T 1 02 | o4 045 5 10 2.3
Carlbou Dam| 2%Aug | < <1 17 1. : 0.01 ! 087 | 75 40 0 foos3]| 2
a0 16 | 12 17 109 | <0a] ooy | 0se | 097 | 9 58 | 45 | 1.3 | 006l
2-Aaug | 29 | 20 87 105 | <04 ] 00v | 076 | 098 | 69 | 44 | 34 | 10 | 0064
Below Little
ARS Madaw. R | 2Aug | 18 1.6 74 1 <04 o001 | 067 | 095 ] 66 | 48 | 36 1.2 | 0.063

30-Aug 1.6 1.4 68 ] <04} <01} 08 0.8} 75 4.3 34 | 09 | 0077
26-Aug v4 1.2 19 097 | <04 | 001 064 | 082 95 43 35 08 | 0065
AR7 Goodwin | 29-aug | <) <1 28 79 | 094 | <04 | 001 053 | 074 7 95 4.1 09 | 0054
30-Aug 1.9 1.7 25 7.4 079 | <04} <.0t | 044 | 064 8.2 4.6 3.7 0.9 | 0078
28-Aug | 1.9 1.7 20 45 | 097 | <.04 | OO | 062 | 084 8.6 4.7 3.7 1.0 | 0058
ARS8 | Stevensville | 29-aug | 1.2 i 25 5.8 096 | <.04 ] 001 | 065 | 079 | &1 5.1 41 1.0 | 0059
30-Aug 1.4 1.2 22 6.1 083 { <04 ]| <.01 | 045 | 0.62 8.2 4.5 3.8 0.7 | 0.077

58

23

Ate 1a 28-Aug | 1 <1 4 Jo8s]<oa]| oo |oas|on| 52| 44 | 34} 10 |o0sd
Forl Eaidleld] 2-Avwa | 12 | <1 1N | o8| <oa| oot |ods|ose]| 61 | 50 | 42 | 09 | cosa
30-Aug | 14 1 31 B o073l <0a| <01 | 035 osa] 60 | 48 | a0 | 08 | o075
USA - 28-Aug ) 28 | 19 | 28 15 | 106 ] ooa | 002 | 066 | 094 | 36 | 52 | 40 | 12 | 0054} »21
AR10 | Canada | 29-aug | 1 <1 2 16 | 193] o004 | 001 | 055|088 | 63 | 58 | 44 | 14 [ooss| »24
Border | ag.aug | 24 | 22 39 19 {077 ]<0o1| o0 | 037 oso) 39| 49 | 39 | 10 | o075

AR9

PIS8 Ri 28-Aug | 28 2. 88 34 136 | 009 | 001 | 089 | L6 | 4] 8 6.8 1.2 | 6049
ver

AR10 Duplicate 2-Aug | 12 1 43 17 102 1 004 [ o2 | 054 | 081 5.5 5.6 4.4 1.2 | 0049

AR9 30-Aug | <t <1 33 12 073 { <04 | 001 | 035 | 062 55 6.2 50 1.2 { 0057

* Secchi depih readings were only taken in impoundments where there was adequate depth.
NO3-N; = Nitrate-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD test



Aroostook River Intensive Survey

August 28-30, 2001
Major Tributaries

Station| | oo 155 | vss | 1 {epoar| TN [ NH3N]NOZNM|NO3-N|NOIN] Chla | 1BODUJCBCDU|NBODU[BOD Ko Flow
Code | Date | ppm | ppm | ppb | peb | pem | pem | pom | ppm | pom | ppb | pom | ppm | ppm | /day | ()
Presque Isle Stream
28-Aug | 13 3 13 <1 | 083 | o | <01 | Doo | 032 3 78 | 68 10 {0037 38
PI1SO Park St | 29-aug | 19 17 20 13 ] 069 | 004 | < | 017 | 048 5 84 | 1 13 | 0054
BAug | 65 | 33 34 27 | 07 {ooa | <o | 02 {043 | 52 | 65 | 55 1.0 | 0063
28-Aug | 4.4 19 | 120 3 | 138 | ooe | oot | 087 | 102 | 41 78 | 47 1.3 | o047
Parson St
PIS8 Connector | 2-Ava | 7.2 4 | ¢ 66 | o2 | <d] <2 018 | 05 36 { N3 | 99 14 | 0078
WAug | 6 2.8 26 44 [ 069 | <04 | <01 | 023 | 045} 53 | 64 | 45 | 08 | 0065
28-Aug | 5. 29 &1 51 | 161 foms oo | 12| 1| 24 | s3] 65| 08 |0075
Railroad
PISIB | "poane [29Aug | 98 | 31 67 17 [ 063 | <0a] <] 019 | D44 7 8.1 70 | 1.1 | oo4s
WAag | 74 | 24 41 77 J 086 | <04 | <01 | 021 | 04 5 53 | 44 | 09 foos,
Little Madawaska River
28aug | 16 ] 14| 48 | <1 | o063 | <04 <0t | 043|088 ) 14| 33| 27 |. .06 | DOS9
LM1 | Bowles Rd | 29.aug | <1 <1 65 | <1V | 067 | <coa| < | 04 | 055 | 39 4 34 | 06 {0048
30-Aug | <) <1 867 | <y Joe2 | <oa) <ot | o3[ o4 | 22 | 24 | 20 | 04 {0038
2augl 15 ] 15 ] 64| <t oo j<od] <o | 082 096] 48 | 29 | 23 | 06 | 0063 | 293
LMz | GrimesRd | 20-aug | 1.4 ] 68 | <1 |oss << o7 {osda| 32 35| 29 [ 06 | 0oa7
30-Aug | <1 <1 96 | 13 ) 09 | <oa| <o |oss| 07| 33 3 24 { 06 | 0083
Caribou Bag| 191161 94 ] <1 |oss | ooe] oo |oa7r oz} 16| 44 | 31 13 | 0072 | 3w
cs Stream 2X-Aug | <) <1 1 <t | 076 | <04a| 001 | 048 | 081 | 29 53 39 14 | 0048
avAug | < <1 10 <t fo78 | <oa] oo | 0as ]| 05| 28 | 56 ] 48 | 08 Jon4
LM Tributary 28-Aug | < <1 36 | <1 foss | <oa] <01 | 04z ] 088 | 14 3 23 | 07 | ooss
AR3 Duplicate |-22Ava | <t <1 20 9 149 | <oaloo | 122 ] 134 ]| <0 47 | a2 | o5 | oose
cSs 30-Aug 062 4.1 4 | 27 | 0093

NO3-N; = Nitrate-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD test




Aroostook River Intensive Survey
August 26-30, 2001 (Sun - Thurs)
Effluents

Numbers in boldface Indicate freatment facility data

Station| | o tion 18 | vss | P |Po4p] TN |NH3-N|NO2-N[NO3-MfNoO3-N| Chia | BODS |[TBODU{CBODU[NBODU| Flow
Code bate | ppm | ppm | ppb { ppb | pom | ppm | pom | ppm | ppm | pR | ppm | ppm | pem | pom | (mgd)
26Aug | 51 | 49 | 1500 | 492 [ 318 04 [ o003 {005 22 { 40§ n |} 33 | 24 9 | o047
27-Aug | 52 5 | 400 513 | 339 | 063} 003 | 004 | 26 | te0 | 12 | a3 | 32 11 | 0048
ASH | Ashland | 28-Aug | 38 | 36 | 10| 526 | 378 | 083 | o5 | oo7 | 25 | 1 9 W0 | 11 | 0.086
29-Aug 0.082
30-Aug 1 0.070
26-Aug | 64 | 636 {esoof 2975 ] 333 | oes | 073 | 14 | 46 16 | 125 f nt | 14 | oo
27-Aug] 94 | 933 | eso0f 980 | Nefoas | ose | 161 | 64 | 730 w7 | 1ee | 1as |21 | oo
WAS | Washburn | 238-aug | 86 | 826 | 7000 ) 2895 | 106 ) 034 ] 088 | taa | 56 ) a0 | 15 | 164 | 146 ] 18 | 048
29-Aug 0.042
30-Aug 0.031
26-Aug | 27 | 25 | 480 :ig 859 | 007 [ <on ] 72 | 89 1 ‘;’ 9 90 | oo | 0948
ar-pug | 47 | 29 | 420 }g 3.77 g:gj <01 | 476 | 51 | <1 2 11| es5 | 15 | 1218
PRI | Presque Isle
maug| 46 | 33 | ss0 ] 0 2a [ OB | car| 25| s |l 2oz | 26 |res
123 0.25 2
29-Aug 0.05 3 1.174
30-Aug 3 1.263
26Aug | 100 | 49 |o2s000] 4875 133 [ <oa] <oi | 106 | w00 | 52 [ nssf 30 39 | oo | 1567
Mccan |ZAv| 1 | o8 28600 | 4005 | 138 | ooa | 003 | 1 | 9 18 |33 14 | 40| 00 {1682
MCC Foods |.28Aug | 45 | 41 | 600 | 3160 | 113 | 006 | 002 | 948 | 94 12 | 272 w2 | 120 oo 71898
29-Aug 3 2,152
30-Aug 4 2,140
26-Aug | 23 | 197 | 18000 9480 { 138 [ 0os [ o3 [ s | w2 | w0 ] s | 32 31 i 0.56
27-Aug | 22 | 195 |27000| 9480 | 152 | oos | o005 | 124 | v | 0] w | o | 37 3 | o579
CAR Caribou | 28-aug | 18 | 135 | 26000| 10000] 149 | 007 | 004 | s | 12 | 210 [12/18] 35 34 1 | o621
29-Aug 21 0.61
30-Aug 16 0.595
26-aug | <1 | <1 | 1s00] 678 | 604 | 0o | 007 [ 462 | a4 | 26 | 18] 53 | 53 | 00 | oo
27-Aug | <t | <1 | 2300 661 | 518 | 005 | oos | 427 | a4 | <t | 10 | 52 | 46 | 06 | 0348
LOR Loring 2-Aug| 12 | <1 {1900 | 595 | 509 [ 005 | 006 | 441 § 28 [ <1 14 | 69 | 59 | 0o o412
' 29-AUg 16 0.365
30-Aug 1.9 0.327
20Aug | 13-F 125 | oso0 | aso0 | 266 | 044 | 041 | 204 | 23 | 24 |wvj20] 3 | 25 1| 6376
ag| 2| T oo | 01198 [ 078 | 083 | 12| 18 | 2 :g o @ f o o
FTF |Fort Fairfleld 26 12 { 98 ﬁg ;ﬁ 206 | v |oss | 58] 20 | 36 ;3 57 39 181 a0
17000 | 16000 15
29-Aug 0.399
30-Aug 26 0.358
ASH oopug ] 47 | 47 | 150 404 33 | 04 | 003 | o005 160
MCC 27-Aug | 20 F 106 [ 26000f 4010 | 142 | o4 | oo | 102 1.4
PRI D'ﬂgﬁg:; 28-Aug | 4.4 4 | 530 | 124 | 488 | 023 | <ot | 282 [ 3 <1 9 69 | 21
29-Aug
30-Aug

NO3-N; = Nitrate-N reading at start of BOD test
NO3-N; = Nitrate-N reading at end of BOD lest




Aroostook River Dry Weather Tributary Survey

August 27, 2001
Station Codel  Location Bepth Time D.O. D. Q. Tgmp TSS8 V8s TP PQ4-P
(M) {ppra) | {% Sat) C ppm ppm ppb ppb
+5CS S !ft:’ii"f" middepth] | 702 | 74 | 708% | 19 <3 <1 7.2 <1
1-SPS Sq“;:?? S Imiddepth| | 645 | 81 | 85.4% | 17.9 <1 <1 5.6 <1
Maochios R i
MR Corioldrg | mid depth 6:25 7.1 76.2% | 18.1 <1 <1 49 <1
tLMR  |-MOPSR R g geptn| | ei15 | 78 | 81.4% | 174 <1 <1 10 <1
Alder Brook . R ‘
-AB Asand | MId depth 7:45 6.1 80.8% | 152 1.8 1.6 17 <1
tGAB | SR g gepth| | 850 | 87 | 857% | 147 <1 <1 | 27 <1
Salmon Brook . , o .
t-SB Woshbom | mid depth 8:27 83 | 832% | 155 22 17 8.6 1.7
. Clayton Brook { . i .
-CB Wostbura | depth 8:10 6.6 | 65.0% | 147 2.1 1.9 19 3.3
North Branch P, .
ENBP |5 1 Mapleton] ™ depth 8:19 78 | 785% | 157 7.1 4.7 40 <1
+-MB Meritt Brook | mid depth 6:06 9.9 | 956% | 138 22 15 15 49
Ha:dwood Brook .
t+-HB Maysile | depth 7:42 9.4 | 924% | 146 1 <1 6.9 <1
Prestile Brook :
t-PB Conbou | Mid depth 7:29 95 | 938% | 148 3 26 30 18
Caribou Str . . o
+-CS Conboy | mid depth 7:18 74 | 780% | 178 1.8 18 16 <1
Otter Brook : .
+0B Cotbo | Middepthf | 7:07 9 88.5% | 146 1 <1 7.3 22
Gray Brook . . o
t-GRB fort toiferd | Md depti 6:46 102 | 92.9% [ 112 <1 <1 21 12
Hockenhull Bk. )
t-HHB for fuiod | Mid depth 6:32 gz | st8%n | 153 45 32 28 6.1




Aroostook River Low Flow Survey

August 28, 2001
Marning Sampling Run , Afterncon Sampling Run
Station G odej Location Depth Time | D.O. | D.O. | Temp Time | D.O. | D.O. | Temp
M} (opm) | (% Saty|] °C {ppm) | (% Saty| °C
ARO  |Rte 11 Ashland{mid depth 5:50 8.1 87.1% | 189 14:15 89 11030%| 228
AROa Ashland below | mid depth 8.1 86.8% 18.7 14:25 9.4 i07.7% | 2241
ARI Vs;”sirbﬁfn middeptn| [ 603 [ 83 [ 8sow% [ 182 1245 | 92 |1048% | 218
AR1g Crouseville |mid depth 6:15 8 85.4% 18.5 13:30 2.8 111.0% | 215
ARz [P m'f?f“;e Rl nid deptn| | 656 8 85.4% | 185 1438 | 956 |1129%] 24
AR3 Maysville | mid depth 7:24 7.5 79.2% 18 14:14 134 [ 1533% | 22
0 85 922% | 193 8.7 | 107.7% | 205
AR4 McGraw 1 8:27 8 86.6% | 19.2 14:54 95 [ 105.1% | 20.3
2 7.9 85.5% | 19.2 9 08.4% | 19.7
0 9.4 100.0% | 20.4 10 1133% | 215
) 1 9.1 1100.9% | 204 10 1133%{ 215
ARS Ab"vggﬁ"b"” 2 8:10 91 | 10t.1%| 208 14:40 | 10 |113.0% | 214
3 91 | 101.1% ] 205 10 112.2% | 21
4 g1 100.9% | 204 9.8 | 100.1% | 208
ARG Bh';;"d"‘;\';‘“: mid depth| | 642 76 | 806% | 182 1443 | 133 | 1847% | 229
AR7 Goodwin | mid depth 8:08 8.4 88.7% 18 14:57 19.2 | 224.7% | 232
R . 0 ] 75 795% | 18.2 ] 14 159.5% [ 21.8
ARS8 Stevensville 1 715 74 76.5% 180 14.42
Rie 1a ) 87 93.2% | 18.7 126 | 141.9% | 212
ARg* Eort Fairisld 1 6:42 8.3 889% | 187 14:15 136 | 152.0% | 208
2
0 10.2 111.7% | 19.8 107 | 1198% 1 209
. | USA - Canada 1 ) 102 J1i1.7%| 198 ] 107 ] 1196% | 208
ARI0 Border 2 6:30 102 {111.7% | 198 14:02 105 | 116.2% | 203
3
* Tinker Dam Impoundment drawn down 3-4 feet at these sites
Major Tributaries
Presque Isle Stream
PiSo Park St |mid deplh 6:03 69 | 75.1% | 195 15:03 96 | 114.0% | 24
PISs gg;ff’e'lks): mid depth| | 6:18 58 | 61.3% { 18 1457 | 134 |1e22%} 25
PiS13  |Railroad Trestie] mid depth 6:33 57 §0.2% 18 14:49 i26 | 1525% | 25
Little Madawaska River
LM1 Bowles Rd | mid depth 7:15 8.4 86.0% | 165 1345 105 | 117.4% | 207
LMz Grimes Rd  {mid depth 6:53 8.6 87.7% | 18.3 14:05 1.8 | 1324% [ 21
cs Caribou Stream| mid depth 7:46 8.1 84.7% | 175 13:56 104 | 117.8% | 215
DUP-T Tributory . . o,
(PIS8) Duplicate mid depth 6:24 5.9 ©62.3% 18
DUP-T Trioutary ) o
(LM1) Duplicate mid depth 722 85 87.0% 16.5




Aroostook River Low Flow Survey

August 29, 2001 ‘
Morning Sampling Run Afternoon Sampling Run
Station Codel  Location Depti Time D. O, D. O. Teomp Time D. 0. D. O. Timp
(M) {ppm} | (% Sat.) C {ppm) | (% Sat.) C
ARO  |Rte 11 Ashtand|mid depth 7:16 83 | 80.7% | 19.1 14:20 g 101.9% | 215
AROa Ashland below | mid depth 7:35 8.1 88.4% 19.6 14:30 8.2 103.8% | 213
AR1 River Rd g deptn| | 635 | 79 [ 86.4% | 197 1343 | 88 [ 995% | 21.4
Washburn
AR1a Crouseville |mid depth 6:00 76 | 83.8% | 20. 13:30 83 | 1053% | 215
ARz (® m‘f‘;?‘;" Aol iddepth] | 7.05 | 83 | sos% | 19 1440 | 9.4 |1076%| 22
AR3 Maysvifle | mid depth 7:34 77 | 84.7% 20 13:47 | 128 [ 1436% | 21
0 93 |[10%.7%] 19.7 106 | 118.0% | 208
AR4 McGraw 1 8:20 93 [101.7% | 197 14:53 | 10.6 [ 118.0% | 206
2 9.2 | 1006% | 19.7 10.6 | 118.0% | 206
0 88 | 97.7% | 205 96 | 107.3% | 20.8
1 88 | 979% | 208 96 | 107.3% | 208
ARG Ab""g:‘;”b"“ 2 780 | 88 | 97.0% | 206 1230 | 96 |107.3%| 208
3 88 | 97.9% | 206 96 | 107.1% | 207
4 84 [ 933% | 205 85 |1059%| 207
ARG Below Litle | 14 deptn] | 6:25 68 | 737% | 193 1537 | 162 |1824% | 212
Madaw. R
AR7 Goodwin | mid depth 6:56 69 | 747% | 19.2 15:20 | 182 |1824% | 211
0, o,
ARS* | Stevensville f 730 | 75 | 822% [ 198 1500 | 128 | 1548% ) 2
Ris 1a 0 10.9 | 120.1% | 2041 143 | 161.3% | 213
i u -} » 0,
AR9 Fort Fairfleld ; 6:31 104 | 1142% | 199 14:20 | 146 |1647%| 213
[) 104 | 114.6% ] 201 106 |117.3% | 203
. 1USA-Canada 1 i 104 | 1148% | 20.2 ) 10.7 | 118.4% | 203
AR10 Border 2 6:12 104 | 114.8% | 20.2 105 1 o8 | 1103% | 202
3
DUPR | . . .
'(AR3) River Duplicate | mid depthi 7.7 84.7% 20
DUP-R . 0 104 | 1148% | 20.2
(AR10) River Duplicate 1 6:19 104 | 114.8% | 20.2
2 104 | 114.8% | 20.2
* Tinker Dam impoundment drawn down 2-3 feet at these sites
Major Tributaries
Presque isfe Stream
PiISO Park St |mid depth 605 77§ 84.7% 20 14:35 86 | 974% | 215
PIS8 Parson St 1 i geptnf | 6:28 68 | 733% | 19 1428 | 108 |1235%| 22
Connector
PIS13  |Railroad Trestie| mid depth 6:48 6.9 74.4% 19 14:21 10.8 | 123.5% 22
Little Madawaska River
LM1 Bowles Rd | mid depth 7:03 78 | 817% | 176 14:00 10 {1089% | 195
LM2 Grimes Rd  |mid deplh 6:45 79 | 828% | 17.6 1549 | 1.8 | 130.0% | 201
CS Caribou Stream]mid depth 8:04 85 89.8% 18 13:25 10,2 112.2% 20




Aroostook River Low Fiow Survey

August 30, 2001
Morning Sampling Run Afternoon Sampling Run
Station Codel  Location Depth Time D.O. D.O. T«.:mp Time D.O. D.C. Tgmp
: M) {ppm) ] (% Sal.) C {ppm) | (% Sat) C
ARO Rte 11 Ashland] mid depth 6:30 8.1 85.6% 18 14:10 82 92.5% 21.3
ARQa Ashland below | mid depth 6:10 8.8 92.4% 17.7 14:20 9 101.0% 21
River Rd ) . o
AR1 Washburn mid depth 7:00 8.3 84.3% 16.1 - 1343 8.8 96.8% 20
ARia Crouseville |mid depth 715 7.7 79.7% 17 13:30 8.8 97.7% 20.6
arz | m'f‘:f‘;e Rl mid deptn| | 6:45 88 | 90.1% | 165 1400 | 95 |1086%| 22
AR3 Maysville  [mid depth 717 8.4 86.9% 17 13:38 138 153.3% | 205
0 9.8 106.7% 19.5 i0.8 119.7% 20.4
AR4 McGraw 1 7:49 9.6 104.3% 19.4 14:55 1.6 128.6% | 204
2 9.7 105.4% 19.4 i2.1 133.3% 20.1
0 8.9 97.9% 20 9 100.6% 20.8
, 1 9 89.0% 20 10.5 17.1% 20.7
ARS Ab""ggﬁ“b"“ 2 7:30 o | 992% | 20.1 1445 | 126 |1402% | 206
3 8.9 98.1% 2041 13.2 146.0% 20.3
4 9 89.2% 20.1 12.1 133.3% 1 201
Below Little . . o , "
ARSB Madaw. R mid depth 6:20 7.8 78.5% 15.7 13:48 14.7 164.9% 21
AR7 Goodwin mid depth 7.57 9.4 95.7% 16.7 15:02 15 168.6% | 21.4
0, =7
ARE* | Stevensvils ? 7:31 9.1 | 945% ) 172 1405 | 141 [ 1580% ] 203
Rio 1a 0 12.2 130.2% 185 14.9 166.8% | 20.9
ARS Fort Fairfleld ; 6:43 12 127.8% 18.4 14:12 16.6 174.3% 20.8
0 10.3 111.0% 18 10 110.6% 203
. USA - Canada 1 \ i0.3 111.0% 19 . 10 110.6% | 20.3
AR10 Border 2 823 | o3 |1110%| 19 1342 1 4o | 1102% | 201
3 10.2 110.0% 19
0 12.1 128.9% 18.4
DUP-R |g. . .
(AB9) River Duplicate 1 7:40 12 127.8% | 184
* Tinker Dam Impoundment drawn down 3-4 feet at these sites
Major Tributaries
Presqgue Isle Stream
PiSO Park St mid depth 6:00 7.4 78.2% 18 14:35 87 88.5% 215
PIS8 Parson St | g depth] | 616 | 7.5 | 77e% | 17 1422 | 109 |127.1% | 23
Connector
PISt3 |Raitroad Trestle| mid depth 8:26 7.7 78.8% 16.5 1410 1 128.2% 23
Littte Madawaska River
LM1 Bowles Rd | mid depth 7:00 87 83.9% 13.7 14:08 124 | 1334% | 189
L2 Grimes Rd  [mid depth 6:40 9 86.4% 13.6 13:65 i1z 120.0% 18.7
CS Caribou Stream) mid depth 7:46 8.9 90.2% 16 13:17 104 114.4% 20
DUP-T Tributary 5 o
(CS) buplicate mid depth 7:47 89 90.2% 16




Aroostook River Single Day Surveys
26-Jun S-Jul 12-Jul 8-Aug to 8-Aug
Station C odel Location Depth Time | D.O. | D.O. Teomp Time | D.O. | B.0Q. Tx:mp Tme | D.O. | D.O. Timp Date- | D.O. | D.O. Teomp
(M) {ppm) |(% Sat)] °C {ppm) |(% Sat)] °C {ppm) [(% Sat)] °C Time | {(ppm) |(% Sat)] °C
ARO  |Rte 11 Ashland| Surface 545 | 89 |959%| 19.1 1145 | 9 |955%| 182 606 | 88 |954%]| 193 | |8520! 67 |71.8%] 187
AROa | Ashiand below | Surface 600 | 88 |oa7%]| 189 1180 | 91 |os1%| 18 614 | 88 |956% | 194 | [8530| 57 |e51%| 219
AR V':;"Sfbifn Surtace | | 645 | 89 [es9%| 19 11:00| 88 |[907%] 168 | | 720 | 75 |s2s%| 100 | |se10| 69 |721%} 175
AR1a Crouseville Surface 8:26 8 90.8% | 21.6 9:45 9.5 | 98.3% 17 745 7.8 | 86.6%| 205 86321 641 65.6% | 18.9
ARz |® m'ftl’f“;e Rtel ourtace | | 838 | 76 |s7.8%| 225 o18 | 96 |go3z%l 17 755 | 7.8 |e63%| 203 | |e6a7| 55 |ezon| 22
AR3 Maysvile | Surface o0 | 86 | 102% | 239 830 | 94 |o52%| 18 840 | 89 [o85%| 203 | 9745 7 |80.4%] 222
AR4 McGraw | Surface 927 | 86 | 103% | 243 806 | 89 |os9%| 19 855 | 84 |931%| 204 | |9728] 76 |852%| 21
AR5 Ab°“g:n‘jl‘"b°“ Surface 943 | 87 | 105% | 25 740 | 8 |eson| 194 035 | 7.8 |870%} 207 | |9716| 7 |s22%| 234
ARG Bh‘:zj";;'“ée surface | | 10115 | 10.8 | 125% | 226 648 | o |o27%| 168 | | 1038 | o6 | 10s% | 196 | |o658] s |ssan| 202
ART7 Goodwin | Surface | | 10:38 | 11 | 128% | 23 620 | 88 |80.9%| 164 1050 10 |112% | 207 | |9643| 75 |lss0%| 215
ARS8 Stevensville | Surface | | 1050 | 10.0 | 126% | 226 610 | 89 |91.1%| 165 1138 | 98 | 100% | 205
AR9 Rteta | oitace | | 1115 | o7 | 114% | 232 558 | 96 |983%| 165 | | 1100 | e8 |9sewn| 211 | |9o630| 7 |so2n| 221
Fort Fairfield
AR10 USAB;E;aer:ada Surface | | 1200 | 7.8 |92.1%| 237 530 | 92 |954%] 17.1 1120 | 96 | 109% | 216 9618 73 |835%| 22
Major Tributaries
Presque Isle Stream
PISO Park St | Surface 830 | 79 |916%| 227 12:40 | 95 | 106% | 209 809 | 79 |87.4%| 203
Parson St .
PIS8 oo o | surface 820 | 7.8 |892%| 22 1230 | 103 | 114% | 205 g02 | 9 |992%| 201 g710] 65 |723%| 206
PIS13 |Railroad Trestie] Surface 8:40 7.9 | 90.7%| 222 12:40 81 89.3% | 2041 7:55 9.2 101% | 19.9
Little Madawaska River
M1 BowlesRd | Surtace | | 10140 | 88 |96.4%| 19.8 620 | 95 |ozen| 142 1025 | 96 | 102% | 184 | |9oe52) 7.2 |781%] 193
M2 Grimes Rd | Surface | | 1059 | 86 [927%]| 19 648 | 96 {os2n| 155 10:10 | 9.8 | 104% | 182
CS  |caribou Stream|mid depth 0.0% 0.0% 0.0% o7:10| 68 |760%| 208




Aroostook River Single Day Surveys

Minor Tributaries
26-Jun 3-Jul 12-Jul 8-Aug to 9-Aug
Station Codd  Location Depth Time | D.O. | D.O. Teomp Time | D.O. | D.O. Tgmp Time | D.O. | D.O. Timp D?te- D.0. | D.O. Timp
M) (opm) |(% sat)} °C topm) {(% Sat)| °c (opm) |(% Sat)| °C Time | (pom) |(% Sat)] °C
1-5CS S*;:";‘TS“ middepth| | 600 | 61 |650%)| 184 11:38 | 96 |983%| 165 520 | 76 |79.9%| 178
t-SPS Sq“;f:ﬁ‘ S Imiddeptn| | 620 | 82 |852%| 172 | | 1120 10 | 108% | 191 537 | 87 |908%| 174
t-MR g':;;‘l‘gsnz middepth| | 639 | 7.9 |s8s5.9%| 194 1105} 10 {101%| 16 553 | 84 |889%| 181
+LMR LMC’C“;C;S R RS iddeptn| | 650 | 7.8 | 837% | 188 1049 | o5 |o8a%| 17 550 | 7.9 |sssn| 182
Alder Brook N . o, . o . o,
1-AB oo ook Imiddeptn| | 7:30 | & |s19%| 165 1028 | 81 |783%| 128 623 | 85 |e62%| 155
+-GAB G°"§',C§;Be‘°°k' middepth| | 810 | 82 | sa% | 164 036 | 86 |ese%| 158 740 | 85 |es8%| 158
t-5B S%";‘;Q&f:k middepth] | 750 | 7.8 | 84% | 188 915 | 88 |80.0%| 15.9 781 | 78 |s26%| 181 8620| 46 |504%| 19.8
Clayton Brock . . : . .
+-CB ovior Brook Imid depth| | 8110 | 7.1 7] 72% [ 1611 1226 | 75 |198%] 152 715 | 9 |902%| 155
North Branch P, | . . i .
ENBP | e on| mid depthf | 5:16 | 59 | e5% | 20.1 12210 | 84 |es51%| 16 643 | 7.4 | 75% | 177
+MB MerittBrook |mid depth| | 500 | &5 | 9% | 181 1248 | 87 |887%| 183 440 | 8 | 76% | 132 | {o540] 81 |so7%| 152
t-HB H°"§A‘"$‘:fjng°°“ mid depth] | 1000 | 89 | 94% | 18 g15 | 9 |se64%| 135 830 | 105 | 107% | 162 | |9741| 76 |77.8%{ 165
t-PB P’eé’gﬁbaéz"k mid depth| | 10:29 | 91 | 8% | 179 7:55 | 101 | 967% | 13.4 920 | 95 |o6.9%]| 163
Caribou Str . . o . : N i g
+CS ooouS Imiddeptn| | 10:48 | 82 |e45%| 224 720 | 9 |904%| 156 945 | 86 | 93% | 193 | |9710] 68 |760%| 208
+0B ngrﬂgfj“ middepth| | 11:12 | 76 |s26%]| 104 635 | 95 |89.0%| 124 954 | 92 | 94% | 166
Gray Brook . X o .
tGRE | W EOOC Imiddepth| | 11:48 | 104 | 99.6% | 13.4 600 | 112 | o8% | o5 10:48 | 111 | 105% | 13 ot | 9 [s2o0%| 112
Hackenhull Bk, . ’
tHHB [ MO Imid gepth| | 12110 | 108 | 117% [ 192 545 | 108 | 112% | 17.3 11110 | 102 | 102% | 152




A3- BOD Analysis



Ultimate BOD Aroostook River 16-Ju! Indicates reaeration of sample occurred

Location Effl Vol | Seed Vol Date| 17-Jul | 20-Jul | 23-Jul | 26-Jul | 30-Jul | 2-Aug | 6-Aug | 13-Aug | 20-Aug] 27-Aug| 4-Sep | 10-8ep
(ml} {ml) Day[ 0 3 3 g 13 16 20 27 34 E5] 4G 55
Unseeded 0 0 DO1| 7.53 | 7.35 | 788 | 741 | 731 | 721 1 728 | 721 | 715 | 7.2 | 7.5 | 7.29 | 7.09
) 0 D02 74 | 745 | 743 | 749 | 746 | 795 | 788 | 741 | 741 | 734 ] 73 | 7.56 | 7.53
Blanks 3 0 (003 T3 T7m [ 72 | 72 | 7B | 71a ] 72 76 [ a2 | 71 | 702 | 7.23 | 7.04
Average Blank Depletion ® [ -004} 000 | 0.06] 0.01 | 0.11 | 0.03 | 0.09 | 0.12 | 0.13 | 0.19 | -002 | 0.19
o 3 DO.| 741 | 745 | 738 | 7.34 | 728 | 719 | 7.24 | 6868 | 6.7 | 667 | 652 | 6.68 | 645
Boo|l 0 | -004) 003|007 ]| 013]o022|017)o053] 071|074 088} 0.73] 0.96
sseded Borks 0 3 DOV 737 | 742 | 733 | 732 | r23 | 718 | 722 | 6.77 | 665 | 668 | 6.55 | 6.76 | 6.54
BoD] o0 |-005| 004} 005|014l 023]os]| 06 jo72] 069 082 061 | 083
3 DO.| 7331 745 | 720 | 741 | 745 | 733 | 738 | 709 [ 687 | 69 | 6.76 | 6.01 | 6.60
0 BoDl o |-012| 004 |-008|-012] 0 |-005|024a] 048] 043 | 057 ] 0421 064
Ave Seeded Blank Depletion 0.00 | -0.07 | 0.04 | 0.01 | 0.05 | 0.15 | 0.09 | 0.46 | 0.63 | 0.62 | 0.76 | 058 | 0.81 |
- Bottle TROD TBOD
Day 27 34 «r3-13 49 55 632 Reaer 1|Recer 2| Recer 3|Recer 4] Kd Final
D.O. 359 | 328 | 81 313 | 3.7
renang S0 ®  I'Bop 35 | a7 | 39 | a7 | 28 | 38 abiad Iaiadl [
100 3 D.0. 120|358 [[B045| 602 | 592 [ 535 | 708 [ 755 | 683 [ 63 |4 00| a1.1
BOD 37 38 40 40 41 42 : :
D.O. 347 2| 656 | 6.07 | 603 | 568 | 695
wosnoun | ° I'sop s {752 56 | &1 | &1 | 65 o023| 8B4 |
10 0 D.0. 677 | 6.42 | 6.31 { 6.16 |- 6.27 | 6.03 0.0261 88.4
BOD 47 57 61 65 62 69 ) )
D.O. 5.83 | 5.47 | 5.21 | 497 | 5.1 | 4.8
100 0 ISob 58 | 60 | 77 | 84 | s0 | 89 0.023| 11.8
Prosque isie 11.8
200 0o 2L
222 354 | 327 | 525 | 298 | 305 | 276
D.O. . 3 3 } - 3
T 3. I'BoD 66 | 6o [ 70| 72 ) 73 | 76 0.061f 7.7 0
100 2 D.0. 303 | 4.76 | 462 | 444 | 459 | 433 o053| 88 -
BOD 75 | 7.7 | 84 84 | 83 | 86 : .
D.O. 489 | 46 | 435 | 403 | 4.08 | 3.78
oo 30 ° I'sop 28 | 31 | a3 | a7 | 36 | 38 0.041) 41.6 .
100 o D.0. 345 | 489 [ 389 6.17 | 586 | 5.16 | 666 | 68 | 6.25 | 6.54 0.061| 52.9
80D 42 46 49 50 51 | 53 - -
D.O. 498 | 408 | 485 | 4.74 | 49 | 467
Loring 100 S o) 74 V70| 73| 75 73 | 76 0.151) 7.4 68
200 3 D.C. . X ) ) ; 5 30 | 373 | 372 | 355 [ 366 | 335 0415| 62 -
Bop| 00 | 19| 30 | 42 | 48 { 51 53 | 581 60 | 60 | 62 ] 61.] 65 : -
20 5 D.O.| 751 | 553 | 422 | 3.4 | 2.76 |{186 | 640 | 6562 | 5.2 | 493 | 461 | 475 | 442 | 6.96 0.088] 73.3
For Fofield BOD| O 20 33 41 47 55 60 66 68 71 73 73 75 : aall I
10 3 D.O.}] 766 | 681 { 612 | 50 | 660 | 645 | 527 | 466 | 438 | 43 | 48 | 433 | 4.17 o110 817
BOD| © 28 45 52 58 62 69 80 80 83 82 83 81 . .
20 0 D.O.1 834 | 798 | 753 | 721 [ 637 | 513 | 437 |oQ2:] 549 | 5.06 | 4.66 | 466 | 429 | 6.21 0006 918
Effhiont DUP BOD| © 4 8 11 22 32 40 51 59 53 67 | 67 71 . .
e s |DO.| 838 | 82T | 804 | 738 |76 |73 |75 | 677 [ 642 | 631 | 636 | 627 | 6.3 5020 saa 0
BOD| 0 4 9 12 22 31 35 47 57 61 65 62 69 : .




Ultimate BOD Aroostook River 13-Aug

i Indicates reaeration of sample occurred

Location Effl Voi | Seed Vol | Date| 13-aug| 15-Aug | 17-Aug | 20-Aug| 23-Aug| 20-Aug| 30-Aug] 5-5ep | 17-5ep | 28-8ep{ 5-0ct | 15-Oct
(ml) {ml) Dayl © 2 7 7 10 16 77 23 35 46 53 63 |
o, ) ) DO 1] 8.32 | 642 | 545 | 633 | 8.29 32 | 822 | 832 | 827 | 818 | 813
B 0 0___|DO2| 828 | 844 [ 341 | 832 | B33 826 | 821 | 839 | 831 | 825 | 8.16
Blanks 0 0 DO 3} 8.20 | 844 | 8.38 | 8.2 | 8.31 825 | 826 | 639 | 8.2 | 8.25 | 8.19
Average Blank Depletion 0 | 0.1a | -0.08 | -0.63 | -0.01 0.06 | 007 | 007 | 0.00 | 0.07 | 0.4
o 2 DO 8221816 | 6801 | 7.84 | 766 725 | 76 | 639 | 6.06 | 5.55 | 5.7
Bob| o | oos | 021 | 038 | 056 093 | 106 | 1.83 | 216 | 220 | 2.41
Soaded Banks o s DO | 533 |62 | 8.3 [ 341799 787 | 782 | 761 [ 896 | 6.77 | 674
ececsan BOD| O [ 001 | 01 {019 | 034 046 | 051 | 072 | 1.37 | 156 | 159
5 3 DO.| 83 | 834 | 828 | 814 | 8.0 788 | 787 | 764 | 699 | 660 | 6.84
BOD| © | -0.04| 0.02 | 016 | 0.29 047 | 049 | 065 | 1.31 | 1.41 | 148
ve Seeded Blank Depletion O [ 0.01 | 0.17 | 0.24 | 0.40 062 [ 063 | 107 [ 767 [ 1.75 | 1.82
Reaer 1|Recer 2{ Recer 5] Bottle 180D TBOD
Day][ 0 16 17 23 35 45 | 53 B3 |Reder 3| Recer 4[Recer 6| Kd Firal
B.0. | 526 536 | 452 | 334 [[248[ 597 | 556 | 6.41
oo 80 0 BoD| 0 29 | a7 | 49 |75 | &0 | &2 0.023 | 84.9 o
" 5 D.0.| 82 753 | 6.05 | 671 ] 653 | 636 | 6.2 os | o0z
BOD| 0 23 | a0 | a7 | 53 | 57 | 2 - -
D.O.| 6.18 527 | 479 | 406 | 357 |35 [ 3
—_ 200 0 BOD| 0.0 44 | 51 | 62 | 70| 74 | 78 0.044| 81 54
resque s 00 o D.O.| 8.26 5.84 | 661 | 6.9 | 587 | 5.74 | 5.81 0038 | 87 -
BOD| 0.0 54.3 50 | 59 | 72| 76 | 80 : - :
D.0.] 805 BT | 329 [1280| 641 | 505 | 554 | 7.
200 3 560| 0.0 61 | 68 |80 | 85 | 100 | 105 0.058 | 10
D.O.| 812 523 | 4.85 | 4.45 | 408 | 3.01 | 377
MeCiains 100 S BoD| 0.0 74 | 83 68.9 3;3_ 91 | 94 0.1111. 83 | 10
D.0.| 8.19 528 | 6.16 | 6.056 | 6487 | 5.7 | 565
30 3 BOD| 0.0 135 | 141 | 118 | 87 | 85 | 90 0.197) 11.2
D.O.] 82 302 | 375 | 338 [[231; 667 | 631 | 6.8
30 0 Bob| o0 a2 | a5 | 48 |33 | 56 | &0 0.086 | 55.3
D.0.| 827 580 | 650 | 630 | 6051307 | 5.01
Carloou 10 0 BoD| 0 41 | s0 | 58 | &7 | 66 | 71 0.06 | 69.1 | 60
D.O.] 7.0 BT 573 | 42 [L305| 642 | 567 | 665 | 754
100 0 BoD| © 4 | 4o | 5 [57 | 58 | 61 | 62 | 7 6.92 | 0.108 | 56.9
5.0, ] 333 ry 307 | 366 | 33 | 331 | 325
Lering 200 3 BOD| 0.0 55 | 61 | 65 | 87 | 67 | &7 0083 69 -
DO.| 528 555 ] 535 | 5.2 | 483 | 485 | .78 "
100 ®  I'sop| 0o 6.9 68 | 638 0.084 | 7.3
20 3 D.0. 8.6".2 4.5 673 | 64 | 7.03 0002 | 308
Fort Falrtiela BOD 34 38 40 44
o 3 D.O.| 623 2eri| 649 553 | 502 | 7.02 | 665 009 | 255
. BOD| © 37| 37 a9 | 50 | 694 717 - -




Ultimate BOD Aroostook River 14-Aug 1% Indicates reaeration of sample occurred
Location Sta Code Date| 14-Aug | 20-Aug | 23-Aug | 27-Aug | 29-Aug | 31-Aug| 4-Sep | 10Sep| 18-Sep | 24-8ep| 1-Oct | 9-Oct | 17-Oct jRecer 1] Bottle

T8OD
Day| © 5 g 13 15 17 21 27 35 41 48 56 64 Kd
Do [ B3 1 70a [ 795 | 7.1 | 605 [ 667 1 645 | 603 [ 566 | 54 [ 531 [ 292 [ 3.89
Rletn. asniona | ARO [mEREt To | 28 | 147 | 122 | 138 | 171 | 187 | 220 | 266 | 202 | 301 | 24 | 343 0.034 | 3.87
Bo 1 830 [ 605 [ 623508 [ 581 | 542 522 35| 42 | 386 |32 [ 353 293
AsniandBelow | AROa el "o | oqs | 216 | 241 | 288 | 297 | 347 | 364 | 439 | a5z | 477 | 506 | 546 0.047] 5.41
Do B85 T 70T 1 798 T o8a [ 860 [ 627 [ 678 | 562 | 524 | 382 [ a8 (357|427
River R, wasnoun| - AR =i o | glag | 117 | 148 | 161 | 203 | 217 | 268 | 306 | 348 | 362 | 390 | 403 003 | 47
Dol 5T 665674 62 [ 607 [ 587 [ 559 [ 486 | 443 [ 406 1 305 [ 3a2 | 357
Crowsovile | ARTa EEEY o [ 141 | 136 | 1.9 | 203 | 243 [ 251 | 324 [ 3.67 | 404 | 447 | 448 | 453 0037 5.06
VI Ton |y |D:0.] 803 [ 6.78 | 68 | 6.74 [ 685 [ 624 | 6.11 | 588 | 519 | 493 | 484 | 45 | 4.4 00331 207
). Presaue ke 5651 0 | 125|123 | 120 | 188 ] 179 | 192 | 239 | 284 | 31 | 319 | as3 | 357 ' -
o 7or T & [aa 55 T 608 15071543 | a5z [ 226 | a7 283 | 38 | 82
Molo | ARS 'sop| o0 | 1.94 479 | 533 7.44 | 777 | 781 0081 7.98
o e [DO.] 9E [ 73| 78 | 722 | 697 [ 645 2.96 | 461 | 456

47 | 505 | 5.1 0.053| 5.2
5T 255 [ 293 | 82

BOD} © 1.93 1 2.06 | 234 | 269 | 3.21
Aoove Carbou ARS D.O.| 882 | 664 [152491] 7.6 72 | 653

pam Bob] o | 218 | 358 | 419 | 459 | 526 718 | 754 | 7.66 0.062| 7.64
Adcoent Grmes 55 1850 | 633 | 6341552 [ 52 | 375 334 | 303 [ 300
winrg,caroou | A7 [Bop| o | 226 | 245 | 307 | 339 | 382 525 | 556 | 558 0.066 | 5.54
Goodwin AR7 2O 876 | 6.57 | 64 | 6.1 | 5.75 | 5.25 3.79 | 3.45 | 3.35

497 | 531 | 5.4 0.061 5.39
537 | 493 | 381 | 7.66

Bob| 0 | 219|236 | 265 | 301 ] 351 |3
D.O.| 927 | 637 | 63 | 535 | 491 | 452 |34

Stevensvile ARS8

BoD] 0 | 29 475 | 849 | 893 | 9.05 0.044 | 9.82
votnorrored ARe [RO.| 95 | 52 505 537525 [S06 [T [ [ 517
e | ARt 2B % | 506 2:;3__ 504 | 545 | 59 | 618 g:;; 575 | aoa 0.069 | 6.66
owsitisee | TPIS0 [BR) "5" | s rot || omt | o | cae | s | oaa | Sas | T [owse] 7ee
owosmsse | T-Pi58 |58 0" | 5o 557 | 619 | 6o | 757 | 7oz | 806 | ase | ss | . |005¢] 898
ressoaieno | TAIS13 565 "o | goo 516 | 656 | 760 | 825 | oz | ass | 4 | oo | | 00| 982
cmesnss | UMt 385 % | 17 224 | 25 | 296 | 322 | 351 | 350 | 394 | 398 0048 | 412
oreommes) T2 [BE5] %5 | Tae 243 | 263 | 300 | 305 | 319 | 3ot | 351 | a7 | | 008|347
comossroon | 708 13551 °0% | 558 20 | 311 | a8 | 57 | ass | ooz | 421 | 410 0071 | 412
worouwicos | DUPR B} °0% | o %6 | 102 | 238 | 574 | a0t | a0s | 541 | 343 0036 | 384
wetoy ouscoe| DUPT [505)  | 57 545 | 614 | 705 | 773 | 521 | ase | ass | sp | | 0048| o6

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO,



Ultimate BOD Aroostook River 14-Aug | Indicates reaeration of sample occurred

Location Effl Vol {Seed Vol| Date] 14-Aug| 17-Aug| 20-aug | 23-Aug | 29-Aug| 30-Aug| 58ep | 17-Sep | 28-5ep| 5-Oct | 15-Oct
{ml) {ml) Day[ O 3 6 ] i5 16 22 34 45 52 62 |
Unoooded 0 0 D01 822 [ 814 | 807 | 701 785 | 783 | 793 | 7068 | 7.74 | 7.59
g? 5 0 0 |[DOZ[ 824 | 825 | 815 | 8.06 $11 | 5.00 | 825 | 601 | 8.09 | 7.98
anks 0 0 DO 3| 824 | 629 | 8.25 | 8.4 B19 | 8.9 | 833 | 81 | 818 | 8.05
Average Blank Depletion 0 [ 0.01] 0.10 | 0.20 0.78 | 0.20 | 0.06 | 0.30 | 0.23 | 0.36
5 s |DO.| 828 | 831 | 8.17 | 802 798 | 788 | 747 71 | 71 | 692
BoD| O |-008| 006l 021 | 0231025035 ]| 076] 113f1.13] 129
sontos Bors 0 5 |D:0.] 828 | 834 [B6 | 797 783 | 775 | 729 | 692 | 696 | 6.53
ee B Bobo| 0 |-006] 012 031|035 [ 039053 099|136 132 | 145
5 5 |DO.j 82|85z [ 821 [ 605 788 [ 775 | 724 | 60 | 6841876
Bop|] 0 |-008]| 003|019 ]| 023|o026) 04| 1 | 134] 13 | 148
Ave Seeded Blank Depletion 0 | -0.07] 007 | 0.2a | 027 | 0.30 | 6.46 | 092 | 1.28 | 1.25 | 1.41
Bottie TBOD TBOD
Day [¥] 3 6 22 34 45 52 62 |Recer 1|Reqer 2|Recer 3|Recer 4|Recer 5| Kd Finct
B.0.1 826 | 769 | 7.45 527 | 485 | 445 | 445 | 4.26
- S0 S TBop|] o 6 7 26 | 26 | 27 | 27 | o7 0072 284 2
Astlan 100 5 |D.0.[ 827 | 637 | 511 5335 [Z8| 647 | 585 | 671 | 6.92 o053 | 35
BoD| 0 8 9 25 | 29 [[31 | 33 | 34 -
5ol 825 | 779 72 232 [ 28T 58 1527 [ 445 | 752
_— 30 O I®ool o | 5 | 11 39 | s | 71 | 77| s _ ool 0|,
L 0 o |DO.| 826 [ 859 [ 797 523 | 554 | 5.08 | 3.94 | 367 oon | 155
Bonl © 5 9 61 | 82 | o5 | 100 | 108 ‘
DO.| 788 | 7135 | 653 478 | 407 | 352 | 337 | 3.08
s o 200 O T8opl 00 | 11 | 20 47 | 57 1 65 | 68 | 72 0.048) 7.4 -8
resque s 100 o | DO | 806 [ 7.76 | 751 664 | 6.32 [ 502 [ 588 | 564 o0os ] 81 ‘
Bop| 00 | 09 | 17 ] 43 | 52 | 64 | 85 | 73 : -
D.O.| 795 | 696 | 542 | 4.39 [ D84 651 | 574 | 482 | 408 | 373 | 223 | 693
vecaine 200 3 TFob] 00 | 15 | 37 { 52 {1051 110 | 122 | 134 | 144 | 148 | 155 0.057 | 15.9 6
100 5 [20. - 564 | 5.17 | 505 | 4.96 | 6.68 007 | 157
. BOD 13.9 14g 150 | 155 . :
D.0O. 407 1373 | 3.66 | 347
Corbou > ° Isoo 41 | a5 | a5 | a7 0.093| 45 s
00 P Y02 360 [[254 [ 578 [ 608 | 73 [ 715 | 709 | 7.39 0.095 | 51
BOD a7 |51 | 52 | 54 .
D.0. a57 1 225 | 417 | 402
oo 200 ® I'sop 52 | 55 | 56 | 57 071 8 1 s
D.0. 567 | 538 | 538 | 5.15 -
100 S B3 60 | 62 | 62 | &8 0.061| 6.8
a0 5 12O 284 6.85 | 6.81 | 647 | 741 oose| 53
Fort Fairfleld BOD 48 48 50 50
100 s |22 T80 | 302 [ 378|333 | 663 [ 720 | 7.13 P
BOD 2 | 4 | aa | 25 -
B.0. 451 | 305 | 38 | 38 | 6.27
Susiicate %0 0 [®op 76 | 82 | 83 | s oo7e| 8 |
Fort Faitieid D.0. 576 { 543 | 542 | 53
10 0 BOD 75 a5 85 89 0.047]| 94




Ultimate BOD Aroostook River 15-Aug Indicates reaeration of sampie occurred
Sample Location |Sta Code D;Et“e{ 15—31.19 20~ng 23—ng 27;/;ug 29-1):ug 31:1/2.19 Aigp ‘iozssep ls;ffp 24foep lgc’r 9—505<:f I76~<gcf Reqer 1|Recer 2|Reaer 3 B?(:!e TBOD
e [ BaE Lo [ e [ e e e e e e
sonsaon | AR0a 13| %% | 757 1 a0 | 151 | 130 | 208 seo | 390 | 400 0038 | 435
e [ PR R TR R IR
coseas | anta [BS °0% | T4 | 56 | 158 | vot | o1s 374 | a1t | 4o 0039 | 453
| e T AT o R
vewto | AR3 1B °5" | 201 | 221 | aoe | ot | 2o 425 | 453 | a5 0058 | 448
e e e R e e FTETE
moscamosoon | ans [BOISO¥| BT 1 O] 50 | 5 | aos 566 | 500 | 61 0089 | 593
Ao Gmes IR | prg | DO-| 946 | 709 | 6.85 | 657 | 628 | 5.72 r O R MR Py g
Conbo BoD] o0 | 257 | 263 | 289 | 318 | 374 529 | 5563 { 5.74
coonn | a7 RS P0% | 57 | 504 | 330 | a7z | 428 501 | 635 | 651 007 | 629
soerno | ane [BSS ST 0501 200 | 526 | 3% | aor 550 | 59 | 604 0075 | s
womroriortos | are B0 O0% | 070 | J5s | os | e | 408 55 | 585 | 5a5 0078| 573
USA / Conada Border AR10 %80 10609 ggg 625 56 509 ; 469 sgj_ ggg ggg 6.94 0.072] 8.4
okt Brdge T-piso |22 &8 oe o R B e R 0.061 | 10.67
Bypass Sridgo T-PIS8 %gb 866 2}142 ﬂ? efés o ‘;’:g; 747 0.051 | 7.63
Rotcoatieste | TPIST3 {2 T8 [ o — 2%,33 235:‘.”124 T BT 78 407 | 2500
Grimes i R T-LM1 53'86 ST IR I el 0.081 | 4.67
e | T2 {38 G | 27 G iz | aei | ip 0104 434
e | e oo T 1 i SRR
e o [T T ABIFRIREIRRE
o ouptoos | DUPT B8] 5T | 3% 457 | 57 | 16 | osa | 745 | 784 | 814 | 568 | 629 | 0056 | 908

BOD Bottles - 72 came from EMRO (Augusta's}; 48 came from HETL (Augusta's); and 48 came from SMRO,




Ultimate BOD Aroostook River 15-Aug

Indicates reaeration of sample occurred

Location Effl Vol | Seed Vol| Date| 15-Aug| 17-Aug | 20-Aug | 24-Aug | 30-Aug| 6-Sep | 17-8ep | 28-8ep| 5-0ct | 15-0ct
(ml) {(ml) bay] © 2 5 8 15 22 33 44 51 1
Uncoodd 0 0 |DO1| 82 | 835 831 | 827 | 821 | 83 | 83 | 8os [ 813 | 782
;faenks 0 0 |po2| 824 | 838 | 827 | 827 | 824 | 838 | 832 | 816 | 8.19 | 7.94
0 0 Joos| so0s [ 828 | 832|828 | 823|838 842 823 824 708
Average Biank Deplation 0 [ -0.16 | 0.3 [ 00 [ -0.05] 038 | 037 [ 0.03 | 007 | 0.3
o — [DO.| 824 | 832 [ 812 | 81 | 781 | 806 | 756 [ 783 | 77 | 747
Bob| 0 | 012 | 012 | 0.14 | 0.43 [ 018 | 028 | 0.61 | 054 | 077
- 5 00| 819 [ 819 [ 804 [ 7T | 7T [ TE | TE | 74T | 725 [ 703
Seeded Bien Bob| 0 o o5 o022 o042| 03 | 039 078| 09 | 1.16
5 —|DO.| 827 [ 533 829 [ 828 818 [ 827 | 828 | 8 | 808 [ 784
Bob| 0 | -008| -002]-001]| 009 | o |-001] 027 019 | 043 |
Ave Seeded Biank Depletion 0.00 | 0.02 | 008 | 042 031 [ 016 [ 022 | 055 | 054 | 0.79
5o | 1900 | 80D
Day 4] 61 |Recer 1{Reaer 2{Recer 3|Reger 4jRecer 5]  Kd Finct
o | 1 BS Y b 0.057 | st
Ashione 100 T [D0.[ 518 N L PN 3
BOB} 0.0 293 -
30 0 |28
Washburn BOD 296
0 P PYON I E BT T65 | 583 708 Py R
BOD| © 160 | 177 | 197 -
200 0 |RL 86101 %9; 2‘2 37315 0037} 78
Presgue lsie BOD - “ - 8.9
100 o RO &1 521 | 633 | 572 pyve npons ke
BOD| 0.0 58 | 60 | 73 : :
20 | 1 (B G0 o1 | 64 | oo 0034 78
MeCalrs BOD ! . y L 8
100 . [DO.] 808 585 1577 [ 542 omz| 74
BOD| 0.0 55 | 58 | 64 : :
" PR XN [ 35 3!.5105 2&._25 2é656 soor | o1
Carbou BOD 51
100 5 [D.0.] 508 306 | Sas 257 [ 647 [ 697 [ 725 [ 678 o001 | =1
BOD| O 49 | 51 | 54 :
DO.] 526 53 524 | 496
e 200 I o) Y 22 | 43 | 48 b M R
100 T |D.O.| &35 526 | 6231 6 ey e B
BOD| 0.0 43 | 44 | 486 . .
20 . [D.O.| 895 799 | 488 | 455 | 6.65 P
ot Feirtel BOB| 0 s7 | sa | so s
100 L Do 797 A B 35 (33|62 [ 62 [ 716|693 Py
BOD| O 56 58 59 -
D.O.| 83 32 | 3851335
Effluent DUP 200 1 BOD| 0.0 6.2 6.6 7.4 0.023( 9.7 9
(MeCalng) D.O.| 8.05 6.26 | 6.23 [
100 ' I'Bop| 00 54 | 55 | 62 0.029 | 7.4




Ultimate BOD Aroostook River 16-Aug

= Indicates reaeration of sample occurred

Sample Location |Sta Code D;:; lé-OAug 20~iug 23~¢ug 27:1/?;ug 29-1gug 31-1A5ug Afgp Ioéssep 18:-3839;'3 2désgep Reaer 1 _B?;lie TROD
merancns | ar0 [BOF S ) TRT T[0T | 2on | 24 | 35 | 36 | 315 00s3 38
snonsooew | anoa |BELH % | 00T | 15 | 750 | e | 2 | 205 | 259 | 204 | 325 0038 | 422
e R R AR I IR E: 0042 | 405
cosene | Anta (385 ®% | P | g | Vet | vos | o1s | 25 | oe | 508 | 52 0051 | 374
" emems | AR [BE5 0 | Te1 | 157 | 15 | 1os | 225 | 21 | 207 | 301 | 504 0053 | 325

vowis | ARS [BGS] ®5T 1 Yo | °2' | 2va | 23 | 29 | sos | a4s | 580 | a7 0083 | 445
vesew | ana RS 900 | 00T | 23 | ov2 | 3 | 36 | 570 | 428 | 460 | 480 0066 | 535

soowcarcovoom | AR5 1R8O0 | 270 | 55 | 2o | 307 | 26 | 397 | 459 | 509 | 592 0061 | 593

Adjacent Srimes MIIRd, | e | D.O.| 886 [ 6.78 | 6.69 1 6.45 6.14 | 548 | 523 | 4.75 | 436 | 417 00611 52
Carlbou BOD 0 208 | 217 | 2.41 2.72 3.3_8 3.63 | 411 4.5 4.69
soomn | ar7 |30 %01 | 55 | 227 | 252 | 270 | sas | 07 | az2 | 464 | 4o7 0059 | 545
sowste | ane [BO B0 | BT | Ot | oo | 50 | oy | Som | 459 | 4to | ase 061 | 575

wonroeranos | ane [BOITOF| T T8 [ T8 7201 516 | oat | 407 | se | ase 0072| 59
sascanosonoser | aRto RS 80 | D50 | 578 | G5 | %o | a0 | sz | see | ods | 652 001 | 758
ronsioncge | Ts0 RO SXT | S20 ) SR | 058 | Goa | don | aoe | eer | voe | vee "7 ooe | 925
spesnoss | rise (OO 0T | 28T 1 0 | 30 [55e o2 | set | oo | 3 | voe "7 Joost | a7s
rcsarests | TPi813 [ B8] 7% | 235 | o0 | aa | 55 | ase [ash| 55 | ods | es " | oos | 7es
emesirs | Tamt [RSs) %% | 755 | 170 | 175 | roa | 24s | 24s | 3 | sav | a7 0059 | 391
Above Greaniaw Brock T-LM2 D.O.| 946 | 772 778 | 782 { 774 } 712 | 703 | 6.71 637 | 6.21 0.065| 35
Cenfluence BOD| O 174 | 168 | 164 | 172 | 234 | 243 | 275 | 3.09 | 325
cawouoreom | 105 [BE5| °° | 155 | 59 | 22 | 507 | 372 | 402 | 4os | 4se | 508 0078 | 535
eoucoe | DUPR 1B "0 | 74g | 2o | 2as | 525 | 390 | ani | 466 | 543 | 54t 0064 | 592
oweomeos | oupt [BNSGT 1T T T OF | T8 | 228 | o | 27s | oor | 522 0055 | 567

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.



Ultimate BOD Aroostook River 27-Aug | Indicates reaeration of sample occurred
Location | Effl Vol | Seed Vol| Date| 27-Aug) 29-Aug| 31-Aug| 4Sep | 12-Sep | 17-Sep | 24-5ep| 28-Sep| 5-Oct | 17-Oct] 29-Oct
() (m) | Day[ O ; Z | 8 ® 1 21| 2 | 32 1 3 |51 | &3
Unseaded 0 ] DOI| 838 | 845 | 8.4 | 824 | 84 73 | 801 | 7.88 | 7.82 | 7.76 | 7.63 |
nse ) 0 DOZ| 846 | 853 | 8.45 | 8.24 | 8.24 | 8.13 | 83 | 8.16 | 8.19 | 821 | 8.16
Blanks 5 0 TD03 843 | 853 | 6.45 | 835 | 84 | 821 | 844 | 633 | 839 | 84 | 8.21
Average Blark Deplstion 61008 | -0.61 ] 0.5 | 0.21 | 034 | 0.17 | 0.30 | 029 | 0.30 | 0.42
o 5 | DO.| 835 | 837 | 817 [ 781 | 7.58 | 725 | 6.93 | 6.71 | 653 | 6.44 [ 641
Bopl o0 | -0o2| o1 | ose | o081 | 14 | 142 | 184|182 ] 191 | 194
S o 5 ~ |DO.| 836 835 | 810|778 | 742 | 7.1 | 664 | 65 ] 631 | 63 | 627
Goded Bon Bo0] 0 | -003| 017 | 063 ] 094 | 128 [ 172 | 186 | 205 [ 206 | 2.09
5 5 |DO.| 84 | 838 | 82 | 7.76 [ 743 [ 7.07 | 67 | 659 | 641 | 641 [ 637
goo] 0 |002]| o2 | o064 | 097|133 | 1.7 | 181 | 1.09 | 1.99 | 208
Ave Seeded Blank Depletion 000 | -0.01 [ 038 | 0.60 | 057 | 1.23 | 187 | 177 | 1.95 | 7.99 | 2.02
) Botfie | -~ [ 760D
Dayl] © 2 4 8 Reaer [|Reger 2{Reger 3] Recer 4|Reqer 5] Kd Final
0 o |DO.| 822 | 805 | 767 | 705 005 | 2
o Bop| 00 | 19 | 85 | 117 a5
Ashian - o D.O.| 810 | 750 | 685 | 5.75 6.01 o057 | =2
gop| 00 | 30 | 63 | 118 -
D.O.| 83 | 822 788 | 7.15
_— 30 0 BoD| 0.0 0.3 42 115 0.014 103 125
oseum 50 o |RO-| 83 { 77 [696 | 551 7.22 | 602 | 6.44 001 | 147
gop| 00 | 30 | 67 | 140 .
DO.| 787 | 656 | 581 | 485 755
broscue o 200 O Eon6] oo | 20 | 21 | a5 00741 9.4 oo
4 100 5 [DO] B0 [Tz [ 7 [ 673 0.069| 85 '
BoD| 00 | 1.4 | 26 | 44 ] - -
100 - 0 [;((JDD 8.(())7 7.:.9 6.529 4ﬁ3 22| 5.87 | 7.56 0034 | a4
MeCains p” 5 |DO.| 819 [ 78 T2 [ &1 | 458 517 o | = 39
Bop] 00 | 18 | 50 | 105 | 178 -
D.O.| 832 | 795 | 7.36 ] 6.11 | 4.77 5.01
60 O [Bopl o 2 5 11 | 18 0.053} 30
D.0.
Carlbou 30 0 BOD a2
DO.| 82 | 743 23 | 545 | 484 | 408 [1255)| 584 | 7.5 | 685
100 ° IBop| o 2 20 | 22 _324 27 7307 = 0.043 | 33
‘ D.O.| 7.64 | 7.11 363 | 333 | 312 | 2.92 | 26| 5.9/ | 6.77
Lorin 200 O [Bep| 00 | o5 40 | 43 | 45 | a7 [“50°] 58 0.057| 55 s
° 200 o IRQ.] 781 | 757 533 | 5.6 | 493 1 386 | .65 | 4.40 s | s :
BOD| 0.0 | 04 37 | 40 | 42 | 44 | a7 | s0 -
DO. | 831 [ 753 38 | 359 | 346 | 326 | 298 | 277
o ot ® Ieool o | 7 3 | 33 | 33 | 33| 35 | 37 il Bl
00 s |RO.| 827 | 633 338 [ 397 [ 363 | 328 [[ 287 626 { 707 | 685 5097 | 38
BOD| O 7 31 | 32 | 33 | 34 [ | 30 g
200 0 ?386
Effluent DUP —
100 5 Do
BOD




Ultimate BOD Aroostook River

st Indicates reaeration of sample occurred

Sample Location {Sta Code D[;t:; za-gug 31—§ug 24;79;3 1-§4cf 9—?2& 19;)2:? 25;‘.gct Wégcf Reger 1|Reger 2| Recer 3 Bc:(gle TBOD
wennos | ar0 (DO TEIOS 291 | 513 | 3es | 358 | a7o | 304 0089 | 428
el o B 242 | oot | 500 | 506 | 5on | 3 oo 338
merkavasoon | ARY {RRd) %07 | 05 226 | 23 | 260 | 274 | 302 | 500 005 | 34
coseds | ARt 1355 % | ose 215 | 228 | 275 | 2ep | 29 | 200 0047 | 305
P eame | AR 13851 %57 | o5 55 | 322 | 5o | 4 | ase| 435 0037 | 473

vamas | ans [RS8 | T 521 | 501 | a7 | 376 | 597 | a0s 0oss| ¢
weeor | ana [DOL S 007 203 | 4o | aoo | 478 | 409 | ase 0065 | 436

roovocaouoom | AR5 B51 °5" | 0o 377 | 402 | 457 | 454 | a5t | 400 005 | 453

e s | AR [BSH “o | oes 350 | 570 | 410 | 421 | 442 | ase 0054 | 443
soccun | aR7_ B85 °5° | 07 547 | so8 | a1t | 414 | 430 | 4% 0065 | 433
soemt | ame (DOJ ST 21 | o0 | 45 | «on | sag | 40 o0se | 466

ronrarronss | ARS 1B °5° | o7 36 | gon | 430 | 4o | dus | aar 0064 | 441
USA. / Canacio Bordler AR10 %gD 9‘32 ?:gg 631: ig: iﬁ; 5‘;.362 45?22 ; :2 0.054] 516
rsooge | TPIS0 [RS8 %" | o7 351 | 523 | ora | eor| 744 | 7en | 0037 | 7.79
seostnoe | TPISs [BS T° | 1o 557 | 604 | 650 | ose | 730 | 747 | 0047 | 775
Ralroad Trestle T-PIS13 gg[) 8'(()) 1 43é L%Z%:I 1%,?737 _15-53?2 155;:_3323 145'_83?2 1467:6 746 | 789 | 773 0.075 | 16.26
stz | Tom [R5 %50 | G5 255 | 271 | 511 | 295 | 526 | 320 00se | 327
o o | T2 [BES] 0T | o 54 | 245 | 251 | 238 | 29 | 260 0083 | 288
comossam | 08 |28 %6 | 75 378 | 51 | 427 | 428 | by | 449 o072 | 444
wowess | DUPT B85 75" | Ve 5a5 | 027 | 60 | 716 | 700 | 779 | ooss|
rewoyoecs | DUPT [BRST 0% | 0 241 | 25 | 238 | 271 | 299 | 290 0055 | 305

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.




Ultimate BOD Aroostook River

&

28-Aug ,,éﬂi Indicates reaeration of sample occurred
Location | EM Vol Seed Vol Datel 28-Aug| 30-Aug| 4-Sep | 17-Sep | 245ep | 28-Sep | 17-Oct } 29-Oct
{ml) (i) Day] 0 2 7 20 57 3 50 B2
Unsecded 0 0 DO 823 | 816 | 818 | 832 | 82 | 801 | 818 | 811
nseece 0 5 |D02 824 | 835 | 82 | 809 | 6.19 | 801 | 8.44 | 8.13
Blanks ) 0__|DOS| 821 | 8.16 | 8.19 | 811 | 8.4 | 805 | 81 | .06
Average Blank Depletion 0 ] 006 | 004 ] 012 | 0.05 [ 0.21 | 0.09 | 0.13
5 , | DO.] 815 | 803 | 7.62 | 7.28 | 7.25 | 689 | 658 | 651
Bop| 0 | o012 033|087 | 09 | 128 157 | 1.64
DO.| 822 | 832 | 803 | 783 | 782 | 72 | 697 | 6.89
Seededlonks | 0 2 rEopl 0 | 01 |o19]ose| 07 | 102 125] 1.33
0 ,  |DO.| 82 [ B2 (7805 | 762 [ 768 | 741 | 742 | 7.1
BOD| 0 | 008 | 015]| 058 ) 052|079} 1.08 | 1.1 |
Ave Seeded BIank Depietion 000 | 0.10 | 022 | 0.71 | 0.71 | 1.02 [ 1.30 | 1.36
BOM | aom | 80D
Day] © Reoer 1|Reqer 2| Reaer 3|Recer 4] Recar5|  Kd Finat
20 o [RO] 18 0.056 | 43
BOD] O
Ashlond B.0.] 5.19 775 43
* ° BOD| O 0.058| 43
30 0 Es);gb S'gg 689 0.01 | 166
Washbum - 166
0 P X
BOD|
800 0 35 5o [ A 0.052| 115
Prescue lsde 150 & 44 =5 11.0
200 0 =351 0.0 0.056 | 10.4
200 0o |29 815 0.75 0.04 | 136
BOD] 0.0
MeCains D.0.| 538 14
100 a 55| 0.0 0.034 | 14.7
D.0.| 5.6
10 0 == "0 0.035| 40
D.O.| &3
Cerloou 30 0 == 0 0.038]| 39 | 40
B.0.
100 0 =55 o
DO.| 641 | 784 | 693 | 401 | 348 | 424 | 354 | 328
o %0 | 9 666} 0o | o6 | 15 | 35 | 38 | a2 | a9 | 54 oosty 83 |,
N 00 o |D.O.| 838 [ 806 | 757 | 63 | 64 | 69 | 546 | 524 oaa| 5 -
Bop| 00 | 05 | 12 | 31 ) 34 | 37 | 44 | a7 .
DO.| 826 | 764 | 637 | & | 368 | 351 | 292 | 265 7Y
ot remos | 2 I®opl 0 | 5 | 17 | 36 | 30 | 88 | 42 | 4 0.075 "
60 5 IRO.| 83 {714 | 478 [1243]| 61 | 5.7 | 482 | 442 | 676 oors|
BOD| © 5 17 | 267} 30 | 30 | 34 | 38 .




Ultimate BOD Aroostook River 29-Au

Indicates reaeration of sample occcurred
Sample Location |Sta Code Dg‘;? 2‘?*9“9 3"2U9 4%99 7-5;@ wfaep 253:? Reaer 1{Reaer 2 a?(rge 180D
e [ o [ s T T =
woirosion | AR02 1885 | o | ose | ve | vt 527 0036 | 369
wonsworn | AR B! 0" | G5 | gos | 118 | 17 321 0035 | 355
covede | ARt (B %5 | G2 | ooz | 111 | 1o sa1 003 | 41
e e [ 2R T i
vamis | AR3 1B5] %5 | o%1 | vas | 178 | 208 420 005 | 441
[ R e e =
Aoove Caooutom | ARS |20 S RAEARE 255 e 0.053 | 4.97
Adjccen:: Sr[:gis MRS, | 4o %86 9-037 g:;g 17757 72127 33 ::gg 0.063 | 4.78
soosn | A7 1B 5 | Gen | v7a | o2 | 2er 20 005¢ | 496
R FAPAE i
Rtg 1A, Fort Falrfield ARY %gb g_g'g 3:;? ?:}:3 Z:.z, 2?'59 ::gi 0054 541
USA/ CanodaBorder | AR10 %gb S A EAN A e 0.056 | 5.75
Pocsipioge | T-Piso [0 Bad [ BT 528 1 250 [ 4% 2 791 0.054 | 84
smosscge | T-pis |22 7% | 80 N R 73 757 | oo7s | 1134
Ramoodeste | T-PIST {20 &5 1 Fe8 1 B0 | S-S0 ) A07 2o 7 0.043 | .09
e [ron [ e S TS AR AR e
Asove Greenlow Blook | - an | D.O. | 945 | 907 | 7804 | 7.75 [ 744 [ 736 | 689 | 656 | 652 | 6.08 | 6.18 | 5.92 0.067 | 551
Corfluence Boo| o | 038 | 141 | 17 | 201 | 207 | 256 | 289 | 293 | 337 | 327 | 353
comovswoan | T-08 [BE] *0% | 055 | Tap | Ton | a7 | 2ed | sna | ane | 4| 46 | 4o1 | con 0046 529
worown 33| DUPR 153 57 | 55 | 771 | 206 | adn | 275 | a1 | 304 | 360 | 436 | 441 | 48 0059 | 474
worowe 0| 0UPR {5551 %" | Gob | 108 | 295 | 25 | a4 | o4 | s | azr | as8 | 08 | 57 i

BOD Bottles - 72 came from EMRO (Augusta's); 48 came from HETL (Augusta's); and 48 came from SMRO.



Ultimate BOD Aroostook River

29-Aug e éilndicates reaeration of sample occurred
Location Effl Vol |Seed Vol| Date| 29-aug| 31-Aug| 4-Sep | 17-8ep | 25-5ep | 28-Sep ]| 17-0Oct | 29-Cct
(mi) (m) { Day[_ O 2 6 19 | 27 | 30 | 49 | &i
Unseeded 0 0 DO} 826 | 8.24 | 824 | 795 | 824 | 812 | &1 | 815
’I‘; ; ) o DO 822 832 ] 83 | 5.05 | 836 | 819 | 8.03 | 828
ans 0 0 D03 82 | 829 | 629 | 8.01 | 8.39 | 8.18 | 824 | 823
Average Blank Depletion 0 -0.06 | -0.05} 0.22 | -0.10{ 0.06 | 0.04 | 0.01
o > |DO.| 516 | 808 [ 7.03 | 7.57 | 742 | 708 | 68
Bopl 0 |o007 )| 023|050 074 ) 108 | 1.36
DO.l 822 | 803 | 792 | 738 | 7.19 | 6.83 | 657 | 6.54
Seececsonis | 0 2 TBop| o |o19]| 03 | 084 108 | 139 | 1.65 | 1.68
5 , | DO.| 816 | 807 | 787 | 748 | 7.25 | 694 | 668 | 6.63 |
BoD| 0 | 009} 029 | 068 | 091 | 122 | 1.48 | 1.53
Ave Seeded BIank Depletion 0.00 | 032 | 027 | 0.70 | 0.89 | 1.23 | 150 | 1.61
Botle 180D BOD
Day[ 0 2 Reaer 1] Reaer 2|Reqer 3] Reqer 4|Recer 5]  Kd Final
%0 5 |D0.] 825 [ 75 P
sehiond BoD| O 3 "
80 0 [D.O. | 847 | 743 7.05 0053 | 39
Bop| o | 4 . '
0 5 %.8[.) 863 3.:(3)2 772 | 648 o01e | 108
Washbum 164
60 0o RS
BOD -
DO.| 825 | 801 | 758 | 6. 8551607 | 549 | 5.5
rosae o 100 ° I&opl 00 | 07| 27 | 56 | 61 | 67 | 83 | a8 0.0461 9.2 o7
* 200 o |D.O.| 82T | 75 [ 606 | 413 | 357 | 328 |22 598 | 665 voss| 1021 =
ool 00 | 11 | 32 | 61 | 74| 74 | 90 | 100 '
D01 546 | 602 { 68T [ 455 | 374 | 34 [ 202|556 | 624
veceins 200 ¢ ool 00 | o7 | 25 | 59 | 74 | 76 |67 | 107 ooss) 121 |,
"100 o |D.O.| 84T | B2F | 7.72 | 656 | 6.8 | 5.99 | 526 | 502 o005 | 121
Bop} 00 | 05 | 21 | 56 | 64 | 73 | 95 | 102 - -
DO.1 845795 [ 704 | 306 | 44 | 211 | 3.03 | 248
60 % TEop|l o 3 7 18 | 20 | 22 | 27 | 30 0.039) 32
DO.| 830 | 816 | 7.8 | 663 | 658 | 63 | 556 [ 5.18
Corboy, 80 O TIsop] o 2 6 | 18| 18| 21 | 28 | 32 0.027| 39 | 35
D.O.| 658 | 766 | 5.91 [[228,| 555 | 5.06 | 212 | 232 | 651
100 O IE3p] o 3 g | 19| 21 | 23 | 20 | 31 00417 33
D.O.| 887 | 837 | 747 1507 1356 428345132
Lo 800 ° 865 oo | o5 | 14 | 38 ] 43| 45 | 54 | 57 0042 6 | 5o
° 00 o DO 877 | 848 | 792 | 641 | 61 | 585 | 534 | 5.13 ooms | ss -
BoD| 00 { 04 | 13 | 35 | 40 | 44 | 51 | s5 . -
D.O.| 836 | 749 | 606 |55, 675 | 645 | 558 | 52 | 722
. 30 2 IBop| o 8 | 21 [Tas ] a9 | 40 | 55 | =8 0.077| 57
ort Falrfield 57
50 . |[DO.
BOD
DO 837 | 797 | 727 [ 637 | 6.15 ] 5288 53
soprore bd | © I'B60] 00 | 06 | 27 | 56 | 61 | 69 86 oos) 88 |
200 o DO.| 81 | 743 | 6.05 | 413 | 36 | 3.96 6.04 | 6.68 0049 | o7
Bob| 00 | 1.0 | 31 | 60 | 68 | 741 9.6 : -




Ultimate BOD Aroostook River 30-Aug

ndicates reaeration of sample o

Sample Location ISta Code DS;§ SG-OAug d-Ssep 7\$8ep 10;S1ep 13;Sfp 18;89@;9 24%@;) 1—302c'r 9-4(();? 19;(80‘: 25%(6)c’r 29é_cgc'r Reqéri Reaer 2| Recer 3 B?('f;le TBOD
wov.nens | ARO [B] %6 | Y17 | vas | 1es | 17 | 292 | 24a | 253 | 507 | s0a | 33 | a1 0050 | 328
swwraseo | anoa [BO 0% | SO T TR T 1758 | 272 | 580 | oo 0058 | 344
mortaweson | AR B0 %0 | T3 | Taa | vee | 11 | o1t | 2es | 2k 06 | a27
casmwe | Anta [BET ST 1T | Ta1 | va | reg | 2o | 55 | ove 0088 | 338
oemmne | AR 555l %o | s | tas | 171 | 172 | 513 | 5as | 2 0054 | 823

womie | ars [BS ST | 15 | Tas | 51 | 5o | oee | sos | are 0073 | 353
vesow | aRe [BS5 0 | T30 | om0 | 260 | 206 | 55 | 308 | ate 0073 | 443

pwoocewooan | aps [905] %% [ T [ 50 | 70 | 536 | oo | aen | 478 o6t 876

s | A {885 °0" | Ten | son | sss | wen | oz | s | o7 007 | 43
s | a7 [ B O [ T T 7o | or | 51 | 5 | oon | 308 0078 | 459
sownans | aps RG] | 1701 571 | 264 | 505 | 308 | 577 | a07 0077 | 452

wornonromas | o[BS O] 45 | 525 | 295 | 208 | 267 | soe | ato 0075 | 478
s carasososer | anto (RS 9% | TN TN 0 [ 500 | Son | S0d | a2e 0075 | 495
ronsrrcee | 150 [BEY OO | 0o oo | 54k | 572 | 4ot | ase | oo 56| od | o7a | 0083 | 647
soosewse | T-Piss (B! %% | oy | 550 | 2ae | 51 | 56 | 410 | a7 | 406 | 21 | 599 | 500 0085 | 539
rowoeavese | 1513 BE] ¥ | 751 576 | 578 | 500 | ss0 | 4op | 404 | 306 | 505 | 524 | 86 00ss | 527
sesars | T [R5 | 530 | o1 | oo | 0 | vao | 18 | 175 | 5 | sam | s | ore 0038 | 245
Above Greeniaw Brook T-LM2 p.0. [ 9.81 857 | 827 | 799 | 792 | 746 | 747 | 72 | 6.76 | 6.91 6.77 | 6.77 0.083 | 3.02
Cordluence BOD| O 1.24 | 1.54 | 1.82 | 1.89 | 235 | 264 | 2.69 | 3.05 2.9 3.04 | 3.04
cowovsrem | 08 13551 0" | 230 | 555 | ass | 41a | 479 | 5q2 | 528 | 568 | 560 | 576 | 575 o114 58

wow | et [BO O | T ] 7ot | oo | oen | oer | e | are | asa | sos | a2t | 320 008 | 414
woows | oupt [ORTY] °% | 550 | son | azs | om0 | 450 | 504 | 508 | 5o | 64 | ave 0057 | 5:2¢

BOD Bottles - 72 came from EMRO {Augusta's); 48 came from HETL (Augusta's); and 48 ¢came from SMRO.



Ad4- Flow Data



Provisional USGS Data for River Fiow in CFS for Summer 2001

Note: All flows provided by USGS are provisional data subject to revision.
Washburn Masardis Washburn Masardis Washburn Masardis

Gage Gage Gage Gage Gage Gage




AS5- Transects
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Location: 046.8254372°
Caption: Aroostook River Project

Scale: 1 inch equals 2000 fest

Name: GOODWIN
BDate: 9/18/2001

Copyright (C) 1997, Maplech, Inc.




Site Number | Distance Bearing | West Edge Coordinates | East Edge Coordinates
AR3-1 435.751t | 71°42'06"T 46.801947735°N 46.802324604°N
67.968760670°W 67.967101295°W
AR3-2 352454 { 39°37'371"T 46.8047479334°N 46.805493644°N
67.971553463°W 67.970655874°W
AR3-3 446.13ft | 49°18'43"T 46.809326177°N 46.810123892°N
67.980854805°W 67.979503842°W
AR3-4 423.19ft | 69°02'17"T 46.818726316°N 46.812349547°N
67.983415440°W 67.982177214°W
AR4 477.03ft | 75°08'36"T 46.813774288°N 46.814109604°N
67.985852207°W 67.983993808°W
AR4-1 458911t | 69°02'17"T 46.818726316°N 46.819176188°N
67.990276108°W 67.988564708°W
AR4-2 486,791t | 80°57'50"T 46.824644963°N 46.824854612°N
67.991693592°W 67.989773251°W
AR4-3 417.001t { 79°19'37"T 46.830108620°N 46.830320491°N
67.992480060°W 67.990842977°W
AR4-4 461.311t | 69°47'51"T 46.833420231°N 46.833856971°N
67.993816342°W 67.992086810°W
AR4-5 590.44ft | 62°37'45"T 46.836506907°N 46.837251418°N
67.996059120°W 67.993963746°W
AR4-6 550.074t | 71°35'42"T 46.844485335°N 46.844961472°N
68.001325890°W 67.999240214°W
ARS 568.354t | 74°01'23"T 46.846693951°N 46.847123350°N
68.002421578°W 68.000238621°W




ARO Rte 11 Ashland
Area 17 i
Width 128 ft
Ave Depth 1701

78

85 92 100 W7 114 21 128

Widith ¢ft)

Dapth (ft)

[/

AROQOa Below Ashland
Area 228
Width 148
Ave Depih 1.54 1t

o

3

F-3

28

3 42 49 & 6 0 718

Width (1)

85 92 99 W06 13 120 127 134 4

ARObD Sheridan East
Area 214 {2
Width 165 #
Ave Depth 1.30#

14 22 29 3 43 50 &7 65 72

% 8 93
Width ()

100 108 N5 122 129 136 143 151 188 165

AROc Upstream Gardner Brook
Areq 189 1
Widith 145 ft
Ave Depth 1,14 f

15 23 30 38 45 53 60 48

w83 90 %8
Width (f)

195 113 120 128 135 143 150 168 1465




Flow at Washburn USGS Gage'=151cfs’

AROd Below Donnelly island
Area 160 12
Width 400 #
Ave Depth 0.40#

0 22 44 o5 87 109 131 153 174 196 218 240 262 283 303 327 349 371 392 414 436 458
Width ¢ft)

AR1 River Rd Washburn
Area 280 (£
Wigth 171 ft
Ave Depth 1.64 4

-

Dapin ()
N

0 7 14 21 27 34 41 48 55 62 &8 75 82 B89 96 103 109 116 123 130 137 144 150 167 164 171
Width {ft)

ARia Crouseville
Area 523 2
Wicth 475 ft
Ave Bapth 1.10

Widih (fty

AR2 0.5 Miles Up From Rte 1, Presque Isfe
Area 384 i
widtn 2128
Ave Depth 172t

€
£
o
]
o

G 7 15 22 29 37 44 51 58 66 73 80 83 95 102 110 117 124 132 139 146 154 161 148 175 183 190 197 205 212
width (1)




AR3 Maysville
Areq 196 i
Widity 131 ft

Ave Depth 1.50ft

0 7 BOo20 260 33 3¢ 4 52 69 66 72 79 8 92 98 105 1 18 124
Wiith (ft)

AR6 Adjacent Grimes Rd
Areq 280
Width 167 f
Ave Depth 1.68 ft

O 8 15 23 30 33 46 53 61 68 76 84 91 99 106 114 121 129 137 144 152 159 167
width ¢

AR7 Goodwin
Areq 258 ft?
Width 218 ft

Ave Depth 1.18 f

0
£ 05
€5
£ .
215 4
a 24
25
O 8 16 23 31 39 47 55 62 70 78 86 93 101 109 117 125 132 140 148 156 164 171 179 187 195 202 210 218
’ Width (ff)
ARS8 Stevensville
Area 227 1
Width 3951t

Ave Depth 0.57 ft

0 16 31 47 63 79 94 110126 141 167 173 189 204 220 234 251 267 283 299 314 330 345 361 377 303 409 424 440 456 471 487
width (f)




AR1b Railroad Trestie below Crouseville

Area 186 11
Width 215t
Ave Dapth 087t

Depth (f)

¢} 13 27 40 54 &7 81 94 108 21 134 148 161 175 188 202 215
Width (ft)

AR4 McGraw
Area 3079 2
Width 477 ft

Ave Depth 645t

Cepth (1)

0 20 40 60 BO 99 119 139 157 179 199 219 23¢ 258 278 298 318 338 358 378 398 417 437 457 477
Width (ft)

AR4-1 Powerlines
Areq 3829 12
Widith 459 ft

Ave Depth 8.34

Depth ¢ft)

D 16 33 49 66 82 98 115 131 148 164 180 197 213 230 246 262 279 205 311 328 344 361 377 393 410 426 443 459
' Widlth ¢ty

AR4-2
Area 4334 1F
Widith 487 i

Ave Depth 890 ft

T O

=3

Depth (ft)

o

G 19 39 58 78 97 117 136 156 175 195 214 234 253 273 292 312 33 351 370 390 409 429 448 458 487
Width ¢H)




Depth ()
B&8wo

Area 4138 fi?
Width 417 &t
Ave Depth 992 1

0 25 49 74 8 123 147 172 196 22y 245 2700 294 319 " 343 a8 392 47
Width (ft)

Depth (ft)

AR4-4
Areqa 5280 1
Width 461 ft

Ave Depth 11.45t

0 19 33 58 77 95 115 134 154 173 192 211 231 250 269 288 307 327 345 3465 384 403 423 442 46)
Width (i)

Depth (f1)

AR4-5
Areq 6514 f?
Width 590 f
Ave Depth 11.04

0 22 44 66 87 109 13} 153 175 197 219 240 262 284 306 328 350 371 393 415 437 459 481 503 524 544 568 590
Width {ff)

Cepth (1)
5=

¥

o ;o

AR4-6 Boat Launch
Area 7031 f?
Width 580 ft

Ave Depth 1278 ft

23 46 49 92 116 138 1D 183 206 229 262 275 298 321 344 367 390 413 435 458 481 504 527 550
Widih ()




roostook River-

ARS Above Caribou Dam
Areq 7670 fi*
Width 568 ft
Ave Depth 13.51ft

0 26 4 74 99 123 148 173 198 222 247 272 296 321 346 70 395 420 445 469 494 519 543 BB
Width (ft)

w at Washbum.

AR3-2
Area 1944 2
Width 352 ft

Ave Depih 5521

0
g2
£49
86
8
0 16 32 48 64 80 95 12 128 144 140 176 192 208 224 240 256 272 288 304 320 336 352
Width (i)
AR3-3
Area 2249 12
Width 446 ft
Ave Depth 5.04 it
0
€21
£4
36
8
0 21 42 64 85 106 127 149 170 191 212 234 255 276 297 319 340 3561 382 404 426 446
Wigth ()
AR3-4
Areq 2657 12
Width 4231

Ave Depth 6281

26 53 79 06 132 189 185 212 238 264 291 337 344 370 397 423
Wicth (59




A6 — Map of Sample Locations
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A7 - Responses to Comments



Presque Isle Sewer District

Appendix 2 — Water Quality Data

1. Comment: The boldface entries for TP indicating data from PISD’s facility on 8/28 is in error, since
they did not provide any TP information on that day,
Response: This data is actually data provided by the intensive survey and should not be boldface. This
correction will be made in the final data report.

2, Comment: The PO4-P value of 5.1 ppb for station PIS13 on 8/28/01 is inconsistent with PISD’s
sampling results (35 ppb) at that focation for the same date and also inconsistent with the result
obtained in the intensive survey at PIS8 on 8/28/01.

Response: DEP agrees that the 5.1 ppb result for PO4-P is inconsistent with other sampling results for
that day. However phosphorus data is often variable, in particular, below a wastewater treatment plant
and there is no reason to reject this data. This data point will be relied on less in the modeling effort.

McCain Foods (Woodard and Curran)

Comment: Page 1, para. 4 — McCain flow rate in error, no reference made to whether flows cited for
treatment plants are actual flows or licensed flows.

Response: Text will be added in the Introduction section to explain that the flows c1ted are licensed flows
and the McCains flow will be corrected.

Comment; Page 4 — Hydrologic Data — Absence of time-of travel data will make velocity determmatlons
difficult. Include old USGS time of flow study in report.

Response: There is adequate transect data to determine velocity, which can be directly calculated at each
transect by dividing flow by cross sectional area. An old time of flow dye study undertaken by DEP will
provide additional information. The data report is limited to data collected in 2001, Information pertaining
to the dye study could be summarized in the modeling report.

Comment: Page 8, Para. 3 — Diurnal DO also affected by diurnal temperature changes.
Response: This may be true, but the data report was not intended to interpret the data in detail. The
statement that diurnal DO changes are primarily due to algae is correct.

Comment: Page 8 - Use of word major to define point sources ambiguous.

Response: The following text will be added to the Introduction section:

“The influence upon downstrearn water quality from the first two point sources is minor due to their low
flow volume. The last four point sources have more flow volume and result in a noticeable difference in
downstream water quality. Hence throughout the report, references to major point source discharges
includes Presque Iste, McCain Foods, Caribou, and Fort Fairfield.”

Comment: The data report provides no review of ammonia or organic nitrogen. There is not sufficient
ammonia to reflect the NBOD estimates in the BOD test. The total nitrogen observed below McCain’s are
due to nitrate nitrogen.

Response: Once again it should be realized that the data report was not intended to interpret the data in
detail. Nutrient assessments were limited to total nitrogen and phosphorus and do not include the various
components of total nutrients. Ammonia nitrogen should not be used as a check on available nitrogen for
NBOD estimates in the BOD test. TKN, which includes both organic nifrogen and ammonia, should be
used, since over a period of 60 days, hydrolosis of organic nitrogen to ammonia should occur, A check of
the total oxidizable nitrogen available (TKN) should be muttiplied by 4,33 and this product should not
exceed the reported NBOD value. All NBOD values passed this check,

The following text will be added to the Nutrients section of the data report:

“The majority of the nitrogen increase observed here is nitrate nitrogen, and hence most of the ammonia
nitrogen has already been oxidized within McCain’s ireatment plant before being discharged to the
Aroostook River,”



Comment: Were chlorophyll a values corrected for dead algae cells?
Response: Yes. There wasn’t much difference between corrected and uncorrected chlorophyll a.

Comment: Page 20 — Why did the North Branch of Presque Isle Stream have high TSS and TP in both the
dry and wet weather sampling.

Response: The intent of the data report is to report the trends and not necessarily interpret that data in detail
and find reasons for trends, except in situations with an obvious answer.

Comment: Appendix 2 — DO % saturation value (19.8%) reported for ARS on 7/3 for the Single Days
Surveys table appears to be in error.
Response: Agreed. This will be corrected.

Comment: Appendix 4 Flow Rates — Some flow rates are different from the ones listed on USGS’s website. -
Response: The flow rates are provisional data subject to charige. The flow reported may have been reported
last summer on USGS’s website. This information will be rechecked and updated and will be flagged as
provisional data. The text within the Flow section of the report wil! also be updated as necessary.



To: Paul Mitnik, MDEP & o
From: Stephen Freeman, PISD%"W

Subject: Aroostook River Draft Data Report
Date: March 25, 2002

Comments on the Aroostook River Draft Data Report are listed
below:

1. Concerning the effluent data for the Presque Isle STP
shown as part of the Aroostook River intensive survey
for August 26-30, 2001:

The Presque Isle Sewer District did not provide any
facility data for TP as indicated in boldface numbers
for August 26-28, 2001.

2. Concerning the Presque Isle Stream data shown as part
of the Aroostook River intensive survey for August 26-30, 2001.

The PO4-P value of 5.1 ppb for station PIS13 on 08/28/01

is very inconsistent with the PO4-P value of 35 ppb for station
PI1S8 on the same day. The PO4-P value of 5.1 ppb is also very
inconsistent with the PISD sampling result of 36 ppb for the same
day.



March 29, 2002

Mr. Paul Mitnik, P.E.

Maine Department of Environmental Protection
17 State House Station

Augusta, ME 04333-0017

RE: McCain Foods, Easton, Maine
Aroostook River Draft Data Report comments

Dear Mr. Mitnik:

The content of your Aroostook River Draft Data Report is clear proof that a tremendous effort by many
individuals went into preparation and execution of the water quality data collection. The Maine
Department of Environmental Protection (MDEP) has done an outstanding job of organizing this huge
. quantity of information into presentation form. Overall, we are encouraged to have high quality data to
engage the next step of water quality model development. The successive comments are not to detract
from the great work completed so far, but are intended to further improve upon the content of the report.

McCain Foods and Woodard & Curran as their consultant offers the following comments referenced to
locations in the draft Report:

Page 1, para. 4 — Point source discharge flow rates are presented. The reader is not informed if these
flows are licensed daily maximum, a licensed monthly average, or a historic mean. I would speculate that
none of these facilities actually discharge at the flow rates cited. Similarly, McCain Foods has been
licensed for a monthly average flow of 2.5mgd, not 3.0 mgd, and is in process of rehcensmg the allowable
discharge to 4.0 mgd. Perhaps other flows are in error too.

Page 4 Hydrologic Data — A general comment is the absence of time-of-travel data. We have flow rates
and cross sections, however without water surface slopes or dye study information it will be difficult to
estimate how fast or slow pollutants move down river. There was rumor of an old USGS time-of-travel
study. If this study exists, incorporating it into the data report would be valuable.

Page 8, para. 3 — A statement is made that the observed dissolved oxygen diurnal fluctuations are due to
significant growth of both bottom attached and floating algae. Missing here is the correlation to diurnal
water temperature changes. Diumnal temperature changes as large as 5°C referenced in the preceding
paragraph effect oxygen solubility. Temperature changes are a factor working opposite the diurnal DO
effect caused by plants. This temperature change effect would be most apparent if comparing percent
saturation changes.

Page 8 — the phrase “major point source” appears at least five times on this page. There is no numeric
standard nor common definition of “major”. Suggestions to improve clarity of this esoteric term: name
the sources; define major; or delete the word.
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Page 8-15 Nutrients — No review of ammonia nitrogen or organic nitrogen is provided. Although there
are point sources of ammonia nitrogen, the in-stream concentrations are almost always below the
detection limits. Also, there does not appear to be sufficient ammonia to reflect the difference between
initial and final nitrate measurements made in the BOD bottle. This may be the hydrolysis of organic
nitrogen in the BOD bottle, Lastly, the total nitrogen increases observed down stream of the McCain’s
discharge are primarily in the form of nitrate nitrogen, not ammonia or organic nitrogen.

Page 15, Chlorophyll a — Have the reported chlorophyll a values been corrected to account for the
possible presence of pheophorbide a and pheophytin a?

Page 20, Wet and Dry Weather Tributary Sampling — What conditions exist to explain why the North
Branch of Presque Isle Stream is not expected to have lower TSS and TP in dry weather?

Table, Aroostook River Single Day Surveys ~For station ARS, on July 3, D.O. percent saturation is
shown as 19.8%. This appears to be an error in typing or calculation.

Appendix 4 Flow Rates — Some flow rates listed are slightly different than the preliminary information
available from the USGS via the internet. Are these final USGS flow rates from the yet unpublished
report, or another form of preliminary data?

Again, thank you for the opportunity to comment. If you have questions about the above comments,
please do not hesitate to call.

Very truly yours,

WOODARD & CURRAN, INC.

- Paul Porada, P.E.
Senior Project Engineer

PIP/
203049.10

cc: Dick Haines, McCain Foods
Doug Hahn, McCain Foods
Sarah Nicholson, W&C





