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WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29", 2014.



SUMMARY

OVERALL RIVER HEALTH SCORING

Sub-Basin
Basin
Indicator Upper Central Lower
Hydrology Health Category Fair Good Good Fair
Hydrology
Hydrology Score 2 3 3 2
Water Quality Health .
Data Deficient Good Good Good
. Category
Water Quality
Water Quality Health Score | Data Deficient 3 3 3
. Benthic Health Category Very Good Very Good Very Good Very Good
Overall River [ Benthic Macro-Invertebrates
Health Benthic Health Score 4 4 4 4
. Fish Health Category Data Deficient| Data Deficient | Data Deficient]Data Deficient
Fis
Fish Health Score 0 0 0 0
Total Score 6 10 10 9
Total Available Score 12 12 12 12
Percentage of Maximum Score 50.0% 83.3% 83.3% 75.0%
Overall Health Category Data Deficient Good Good Good
OVERALL DATA SUFFICIENCY SCORING
Sub-Basin
Basin
Indicator Upper Central Lower
Data Partially Partially Partially
Sufficienc Partially Sufficient
Catesor ¥ 4 Sufficient Sufficient Sufficient
Hydrology gory
Data
Sufficiency 1 1 1 1
Score
Data
sufficienc Insufficient Partially Partially Partially
Cat y Sufficient Sufficient Sufficient
Water Quality areeory
Data
Sufficiency 0 1 1 1
Score
Data
Partiall Partiall Partiall
Sufficiency [ Partially Sufficient . Y . Y L Y
. . Sufficient Sufficient Sufficient
Overall River Benthic Macro- Category
Health Invertebrates Data
Sufficiency 1 1 1 1
Score
Data
Sufficiency Insufficient Insufficient Insufficient Insufficient
Fish Category
Data
Sufficiency 0 0 0 0
Score
Total Score 2 3 3 3
Total Available Score 12 12 12 12
Percentage of Maximum Score 16.7% 25.0% 25.0% 25.0%
.. Partially Partially Partially
Overall Data Sufficiency Categor, Insufficient
f y gory Sufficient Sufficient Sufficient
1 WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29", 2014.




HYDROLOGY

OVERALL HYDROLOGY RIVER HEALTH SCORING

Hydrology

Basin
Indicator Upper Central Lower
i Period
Average percentage change in eriod of 1930-2011 1951-2012 1962-2011 1930-2012
median monthly flow, Study
measured as the relative Number of ) ) ) 6
Long-Term change in median monthly Stations
Trends in flow per year, reported as an Value 0.27 0.19 0.00 0.15
Monthly Flow average across studied Health
stations and weighted by the | caregory Good Good Very Good Good
median annual flow per
station. Health Score 3 3 4 3
i Period o,
Average percentage change in| ~ Periodof 5005515 | 19500012 | 19622012 | 1980-2012
median monthly flow, Study
measured as the relative Number of 3 6 4 13
Recent-Term | change in median monthly Stations
Trends in flow per year, reported as an Value 0.26 0.06 0 0.09
Monthly Flow average across studied Health
stations and weighted by the Category Good Very Good Very Good Very Good
median annual flow per
station. Health Score 3 4 4 4
Period of
1930-2012 1951-2012 1962-2012 1941-2012
Study
Average percentage change in Number of
median annual flow, reported . 2 2 2 6
Long-Term . Stations
) as an average across studied
Trends in . . Value 0.42 0 0.00 0.1
stations and weighted by the
Annual Flow K Health
median annual flow per Good Very Good Very Good Good
station. Category
Health Score 3 4 4 3
. <=1926-1930] 1951-1954 1962 - 1979
Period of .
stud vs. 1930 - vs. 1955 - vs. 1980 - Various
Percentage of total months, v 2012 1995 2012
f?r ?I.I stat|on? analyzed, 'Wlth Number of ] ] , ,
significantly different variance Stations
in monthly flow pre- vs. post-
) o Value 66.7% 58.3% 62.5% 62.5%
dam operation or for historical
; ; ; Health
vs. Recent time periods in Very Poor Poor Very Poor Very Poor
Pre- vs. Post- undammed systems. Category
Dam or
Health Score 0 1 0 0
Recent vs.
Historical ] <=1926-1930] 1951-1954 | 1962 - 1979
. Period of .
Analysis of vs. 1930 - vs. 1955 - vs. 1980 - Various
Monthly Flow ] Percentage change in median Study 2012 1995 2012
monthly flow p.re—a.nd post- Number of ) ) 3 ,
dam or for historical vs. Stations
Recent time periods in
Value 21.5% 19.0% 17.1% 18.7%
undammed systems, averaged
across studied stations by Health Good Good Good Good
mean annual flow. Category
Health Score 3 3 3 3
Total Score 12 15 15 13
Maximum
Available 20 20 20 20
Score
Percentage of
Hydrology Score Maximum 60.0% 75.0% 75.0% 65.0%
Score
Hydrology
Health Fair Good Good Fair
Category
Hydrolo
yarology 2 3 3 2
Score
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WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29t", 2014.




HYDROLOGY DATA SUFFICIENCY

Sub-Basin
Basin
Data Sufficiency Indicator Upper Central Lower
Total number of sub-sub-basins 4 4 5 13
Total number of dams (>10m) 1 4 0 5
Year of earliest dam operation 1931 1951 - 1912
Year of earliest available continuous
- 1926 1918 1962 1962
flow monitoring
Number of monitoring stations
available for earliest, continuous flow 1 1 1 3
monitoring
Number of sub-sub-basins with
o . 1 1 1 3
monitoring stations
Number of active monitoring stations
. 1 1 - 0
on river downstream of dams
.- - Partially Partially Partially
Data Sufficiency Categor Insufficient
ff y gory Sufficient Sufficient Sufficient
Year of long-term continuous flow
T 1930 1951 1962 1951
monitoring
Number of monitoring stations available 5 5 5 6
for continuous flow monitoring analysis
Number of sub-sub-basins with
o . 2 2 2 6
monitoring stations
Number of monitoring stations on river
1 1 - 2
downstream of dams
Data Sufficiency Category Modt?r.ately ParTU?IIy Parju?IIy Parjuélly
Sufficient Sufficient Sufficient Sufficient
Year of widespread, continuous flow
- 1980 1980 1980 1980
monitoring
Number of monitoring stations available 3 . 4 1
for continuous flow monitoring analysis
Number of sub-sub-basins with
o . 2 4 4 10
monitoring stations
Number of monitoring stations on river
1 1 - 2
downstream of dams
- Partially Partially Partially
Data Sufficiency Categor Partially Sufficient
fficiency Category artially Sulliclent) g tficient Sufficient Sufficient
- Partially Partially Partially
Overall Data Sufficiency Categor Partially Sufficient
v gory artially sutncien Sufficient Sufficient Sufficient
Data Sufficiency Score 1 1 1 1

3 WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29t", 2014.




LONG-TERM TRENDS IN MONTHLY FLOW FOR THE ST. JOHN RIVER

MAP. RESULTS OF A SERIES OF TREND ANALYSES OF MEDIAN MONTHLY FLOW IN THE ST. JOHN RIVER BASIN.

4

Average Percentage Change in Median Monthly Flow for Monitoring Stations in the St John River Basin (1926 - 2011)
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o

Lower

Average percentage change in median monthly
flow for all months, weighted by median annual flow

®0-01 ®o101-1  101-5 @ 501-10 @ 10.01-100

Source: Environment Canada, HYDAT, 2013;
Water Survey of Canada; Canadian Dam Association

WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29'", 2014.



TABLE. RESULTS OF LONG-TERM TREND ANALYSES (1930 - 2011) FOR MEDIAN MONTHLY FLOW IN THE UPPER ST. JOHN RIVER SUB-BASIN.

Upper
01AD002 01AF002
Start Year for Analysis 1930 Start Year for Analysis 1930
Median Annual Flow (m3/s) 140 Median Annual Flow (m3/s) 221
Average Average
Average Percentage Average Percentage
Month Theil-Sen Mann-Kendall Median Changein Theil-Sen | Mann-Kendall Median Changein
on
Slope p-value Monthly Median Slope p-value Monthly Median
Flow Monthly Flow Monthly
Flow* Flow*
October 0.32 0.46 173 0.31 0.67 260
November 0.36 0.53 225 1.2 0.21 342
December 0.69 0.27 150 15 0.00 *x 246 0.61
January 0.32 0.06 90.59 1.1 3.75E-04  *** 158 0.69
February 0.37 0.01 ** 69.88 0.53 0.78 9.54E-04  *¥** 130 0.60
March 0.64 1.56E-04  *** 81.04 0.79 0.75 0.01 ** 162 0.46
April 3.8 0.01 *x 536 0.71 5.2 0.03 * 826 0.63
May -4.42 0.01 ** 821 0.54 -4.99 003  * 1242 0.40
June -1.25 0.00 ** 261 0.48 -0.94 0.18 383
July -0.17 0.57 161 0.12 0.75 246
August 0.00E+00 1.00 124 -0.19 0.56 204
September 0.03 0.89 115 -0.37 0.30 179
Average for all
months, for 0.06 234 0.25 0.37 365 0.28
each station
Average percentage change in median monthly flow for all months, weighted 027
by median annual flow ’

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months
without a significant trend, a value of zero is assigned for calculation of the overall station score.

TABLE. RESULTS OF LONG-TERM TREND ANALYSES (1951 - 2012) FOR MEDIAN MONTHLY FLOW IN THE CENTRAL ST. JOHN RIVER SUB-BASIN.

Central
01AJ001 01AK001
Start Year for Analysis 1951 Start Year for Analysis 1951
Median Annual Flow (m>/s) 377 Median Annual Flow (m>/s) 2.6
Average Average
Average Percentage Average Percentage
Month Theil-Sen | Mann-Kendall Median Changein Theil-Sen SI Mann-Kendall Median Changein
on Slope p-value Monthly Median eli-sen >lope p-value Monthly Median
Flow Monthly Flow Monthly
Flow* Flow*
October 2.9 0.21 438 0.01 0.12 2.29
November 4.4 0.19 549 0.05 0.04 * 4.88 1.04
December 0.00E+00 1.00 417 -3.23E-04 0.97 5.21
January 2.0 0.05 * 276 0.73 -0.01 0.35 3.13
February 1.9 0.06 251 -0.02 0.02 * 2.96 0.76
March 0.81 0.51 278 0.01 0.28 3.55
April 21.0 0.03 * 1377 1.53 -0.01 0.89 14.27
May -12.22 0.30 1986 -0.04 0.17 7.87
June 0.44 0.87 601 0.00 0.84 3.09
July 0.53 0.76 362 0.01 0.29 1.65
August 13 0.38 323 0.00 0.43 1.17
September 0.32 0.94 305 0.00 0.73 0.99
Average for all
months, for 1.95 597 0.19 2.99E-04 4.25 0.15
each station
Average percentage change in median monthly flow for all months,
. . 0.19
weighted by median annual flow

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months
without a significant trend, a value of zero is assigned for calculation of the overall station score.

5 WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29t", 2014.



TABLE. RESULTS OF LONG-TERM TREND ANALYSES (1962 - 2010) FOR MEDIAN MONTHLY FLOW IN THE LOWER ST. JOHN RIVER SUB-BASIN.

Lower
01AMO001 01AP002
Start Year for Analysis 1962 Start Year for Analysis 1962
Median Annual Flow (m3/s) 6.2 Median Annual Flow (m%/s) 6.1
Average Average
Average Percentage Average Percentage
Month Theil-Sen | Mann-Kendall Median Changein Theil-Sen S| Mann-Kendall Median Changein
n R
° Slope p-value Monthly Median eli->en lope p-value Monthly Median
Flow Monthly Flow Monthly
Flow* Flow*
October 0.00 0.95 4.97 0.02 0.72 7.19
November 0.05 0.45 10.13 0.05 0.48 11.25
December 0.00 0.97 9.87 0.00 0.96 9.63
January 0.01 0.64 6.95 0.04 0.34 6.08
February -0.03 0.35 7.16 0.00 0.98 5.62
March 0.14 0.10 11.96 0.15 0.08 10.86
April 0.20 0.12 32.70 0.24 0.13 34.65
May -0.10 0.17 15.30 -0.13 0.07 15.75
June 0.00 0.79 6.29 -0.02 0.39 5.96
July 0.01 0.66 3.15 0.00 0.79 3.04
August -0.01 0.40 2.09 0.00 0.70 2.48
September -0.01 0.11 1.49 -0.01 0.60 237
Average for all
months, for 0.02 9.34 0.00E+00 0.03 9.57 0.00E+00
each station
Average percentage change in median monthly flow for all months,
. . 0.00
weighted by median annual flow

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months
without a significant trend, a value of zero is assigned for calculation of the overall station score.

6 WWHF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29t", 2014.



RECENT-TERM TRENDS IN MONTHLY FLOW FOR THE ST. JOHN RIVER

MAP. RESULTS OF A SERIES OF TREND ANALYSES OF MEDIAN MONTHLY FLOW IN THE ST. JOHN RIVER BASIN FOR THE PERIOD 1980 TO 2011.

Average Percentage Change in Median Monthly Flow for Monitoring Stations in the St John River Basin (1980 - 2011)
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Average percentage change in median monthly
flow for all months, weighted by median annual flow

®0-01 ®o0101-1  101-5 @ 501-10 @ 10.01-100

Source: Environment Canada, HYDAT, 2013;
Water Survey of Canada; Canadian Dam Association
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Disclaimer: This analysis reflects currently available and accessible data as of April 29'", 2014.




TABLE. RESULTS OF RECENT-TERM TREND ANALYSES FOR MEDIAN MONTHLY FLOW IN THE UPPER ST. JOHN RIVER SUB-BASIN.

Upper
01AD002 01AD003 01AF002
Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980
Median Annual Flow (m3/s) 155 Median Annual Flow (m?/s) 13.1 Median Annual Flow (m?/s) 241
Average Average Average
Average Percentage Average Percentage Average Percentage
Month Theil-Sen Mann-Kendall Median Changein Theil-Sen Mann-Kendall Median Changein Theil-Sen Mann-Kendall Median Changein
on
Slope p-value Monthly Median Slope p-value Monthly Median Slope p-value Monthly Median
Flow Monthly Flow Monthly Flow Monthly
Flow* Flow* Flow*
October 0.32 0.46 190 0.05 0.44 14.14 0.31 0.67 272
November 0.36 0.53 252 0.11 0.20 21.42 1.2 0.21 381
December 0.69 0.27 176 0.10 0.05 * 16.88 0.60 15 0.00 *x 286 0.52
January 0.32 0.06 102 0.08 0.01 ok 10.11 0.84 1.1 3.75E-04 *** 183 0.60
February 0.37 0.01 *x 82.30 0.45 0.05 0.04 * 8.10 0.56 0.78 9.54E-04 *** 149 0.52
March 0.64 156E-04 ***| 9835 0.65 0.06 0.01 * 8.57 0.75 0.75 001  ** 163 0.46
April 3.8 0.01 o+ 675 0.56 0.56 0.01  ** 54.66 1.03 5.2 003  * 992 0.52
May -4.42 0.01 ** 625 0.71 -0.69 0.01  ** 67.41 1.02 -4.99 003  * 982 0.51
June -1.25 0.00 ** 230 0.54 -0.15 0.01 *x 20.32 0.72 -0.94 0.18 346
July -0.17 0.57 171 0.04 0.35 14.88 0.12 0.75 272
August 0.00E+00 1.00 132 0.00 0.95 11.95 -0.19 0.56 217
September 0.03 0.89 107 -0.04 0.36 7.84 -0.37 0.30 155
Average for all
months, for 0.06 237 0.24 0.02 21.36 0.46 0.37 367 0.26
each station
Average percentage change in median monthly flow for all months, weighted 0.26
by median annual flow ’

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months without a significant trend, a value of zero is assigned for
calculation of the overall station score.

8 WWEF-Canada Freshwater Health Assessment for the St. John River Basin

Disclaimer: This analysis reflects currently available and accessible data as of April 29", 2014.



TABLE. RESULTS OF RECENT-TERM TREND ANALYSES FOR MEDIAN MONTHLY FLOW IN THE MIDDLE-ST. JOHN SUB-BASIN.

Central
01AG003 01AH002 01AJ003 01AJ004 01AK001 01AK006 01AK007
Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980
Median Annual Flow (m*/s) 59.7 Median Annual Flow (m*/s) 39.0 Median Annual Flow (m?/s) 122 Median Annual Flow (m*/s) 5.0 Median Annual Flow (m?/s) 2.6 Median Annual Flow (m*/s) 0.04 Median Annual Flow (m?/s) 1.9
Average Average Average Average Average Average Average
Average Percentage Average Percentage Average Percentage Average Percentage A Percentage A Percentage A Percentage
Theil-Sen | Mann-Kendall Median Changein Theil-Sen |Mann-Kendall Median Changein X Mann-Kendall Median Changein | Theil-Sen | Mann-Kendall Median Changein Theil-Sen Mann-Kendall ver?ge Changein Theil-Sen | Mann-Kendall ver?ge Changein Theil-Sen Mann-Kendall verége Changein
Month X X Theil-Sen Slope X I Median I Median " Median X
Slope p-value Monthly Median Slope p-value Monthly Median p-value Monthly Median Slope p-value Monthly Median Slope p-value Monthly Fl Median Slope p-value Monthly Fl Median Slope p-value Monthly Fl Median
Flow Monthly Flow Monthly Flow Monthly Flow Monthly onthly How Monthly onthly How Monthly onthly Flow Monthly
Flow* Flow* Flow* Flow* Flow* Flow* Flow*
October 0.05 0.96 72.54 0.00E+00 0.93 28.44 0.05 0.77 13.48 0.01 0.83 5.39 0.03 0.39 2.49 2.50E-04 0.71 0.05 -0.01 0.87 2.52
November 0.85 0.38 107 0.83 0.15 44.67 0.25 0.55 24.05 0.07 0.56 9.33 0.09 0.16 531 0.00 0.10 0.09 0.04 0.43 4.68
December 0.60 0.39 79.06 0.48 0.32 49.17 0.20 0.37 19.67 0.12 0.25 8.44 0.05 0.22 4.98 5.24E-04 0.36 0.06 0.08 0.12 3.21
January 0.65 0.10 48.12 0.42 0.24 49.44 0.20 0.07 10.97 0.07 0.12 4.59 0.04 0.15 2.54 2.40E-04 041 0.03 0.03 0.05 * 1.68 1.64
February 0.27 0.50 47.09 0.48 0.12 46.54 -0.01 0.96 9.50 0.01 0.81 4.09 0.00E+00 1.00 2.30 -5.26E-04 0.20 0.03 -0.01 0.73 133
March 0.84 0.24 59.77 0.85 0.02 * 38.37 2.22 0.17 0.38 16.34 0.06 0.51 6.31 0.07 0.10 3.59 5.00E-04 0.35 0.06 0.05 0.31 3.36
April 1.1 0.61 335 0.11 0.93 74.01 0.02 0.97 76.69 -0.15 0.54 29.67 -0.03 0.83 14.04 0.00 0.77 0.27 0.04 0.95 15.08
May -0.71 0.61 198 0.26 0.55 92.53 0.02 0.92 32.46 0.03 0.77 12.92 -0.01 0.74 6.70 -5.22E-04 0.55 0.10 -0.03 0.45 5.33
June 0.25 0.57 68.93 0.16 0.66 42.44 0.11 0.43 12.35 0.03 0.39 5.33 -0.01 0.80 2.76 -5.56E-05 0.91 0.04 0.00 1.00 1.56
July 0.63 0.15 45.40 0.13 0.50 31.46 0.11 0.22 8.37 0.04 0.20 3.44 0.00 0.88 1.73 3.33E-04 037 0.03 9.33E-04 091 1.05
August -0.39 0.32 37.20 0.08 0.72 26.49 -0.05 0.53 5.48 -0.03 0.35 231 -0.01 0.63 1.12 -3.75E-04 0.20 0.02 -0.01 0.45 0.60
September -0.58 0.10 3233 -0.20 0.21 20.77 -0.04 0.43 4.52 -0.03 0.13 2.20 2.62E-04 0.96 0.78 -1.74E-04 0.35 0.01 0.00 0.45 0.59
Average for all
months, for 0.29 64.73 0.00E+00 0.30 45.36 0.18 0.09 19.49 0.00E+00 0.02 7.83 0.00E+00 0.02 4.03 0.00E+00 2.34E-04 0.07 0.00E+00 0.01 3.42 0.14
each station
Average percentage change in median monthly flow for all months, weighted by median annual flow 0.06

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months without a significant trend, a value of zero is assigned for calculation of the overall station score.
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Disclaimer: This analysis reflects currently available and accessible data as of April 29t, 2014.




TABLE. RESULTS OF RECENT-TERM TREND ANALYSES FOR MEDIAN MONTHLY FLOW IN THE LOWER-ST.JOHN RIVER SUB-BASIN.

Upper
01AL004 01AMO01 01AN002 01AP002
Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980 Start Year for Analysis 1980
Median Annual Flow (m®/s) 0.0 Median Annual Flow (m%/s) 6.1 Median Annual Flow (m/s) 10.5 Median Annual Flow (m®/s) 5.9
Average Average Average Average
. Mann-Kendall |Average Median Percenta'ge . Mann-Kendall [Average Median Percenta.ge . Mann-Kendall [Average Median Percentavge i Mann-Kendall [Average Median Percenta.ge
Month Theil-Sen Slope Changein Theil-Sen Slope Changein Theil-Sen Slope Changein Theil-Sen Slope Changein
p-value Monthly Flow > p-value Monthly Flow > p-value Monthly Flow > p-value Monthly Flow >
Median Median Median Median
Monthly Flow* Monthly Flow* Monthly Flow* Monthly Flow*
October -4.50E-04 0.20 0.05 -0.01 0.79 4.82 -3.13E-04 0.99 10.12 0.01 0.88 6.87
November -4.72E-04 0.13 0.09 -0.02 0.34 10.34 0.01 0.94 18.80 0.01 0.62 11.28
December -3.13E-04 0.27 0.07 -0.02 0.51 9.77 -0.04 0.58 16.38 2.50E-04 0.99 9.82
January -2.32E-04 0.34 0.04 0.00 0.86 6.69 -0.03 0.59 951 0.02 0.61 6.07
February -3.33E-04 0.28 0.03 -3.65E-04 1.00 7.00 -0.02 0.75 8.24 0.01 0.71 6.18
March -3.33E-04 0.15 0.05 -0.02 0.55 12.40 -0.05 0.70 18.03 0.01 0.82 11.22
April -5.00E-04 0.20 0.26 -0.01 0.78 3434 -0.04 0.65 61.45 0.02 0.39 36.84
May -2.78E-04 0.43 0.12 0.01 0.67 13.93 -0.01 0.85 27.58 0.03 0.34 12.98
June -2.69E-04 0.30 0.05 0.01 0.62 5.96 0.01 0.85 11.76 0.02 0.49 536
July -3.08E-04 0.37 0.03 0.01 0.82 3.46 0.03 0.66 7.25 0.02 0.50 2.76
August -3.21E-04 0.26 0.02 0.01 0.71 2.01 0.01 0.88 5.84 0.02 0.45 2.46
September -6.00E-04 0.07 0.02 0.00 0.97 1.34 0.01 0.89 491 0.01 0.73 227
Average for all
months, for -3.67E-04 0.07 0.00E+00 0.00 9.34 0.00E+00 -0.01 16.65 0.00E+00 0.01 9.51 0.00E+00
each station
Average percentage change in median monthly flow for all months, weighted by 0.00
median annual flow ’

* Percentage change in median monthly flow is only calculated for months with a statistically significant trend over time. For months without a significant trend, a value of zero is assigned for calculation of the overall

station score.
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LONG-TERM TRENDS IN ANNUAL FLOW FOR THE ST. JOHN RIVER

TABLE. RESULTS OF LINEAR REGRESSION ANALYSES OF MEDIAN ANNUAL FLOW IN THE ST. JOHN RIVER FOR THE PERIOD,BY SUB-BASIN.

01AMO001 1962 4.8480 46.5958 0.1040 0.9176 0.0007 0.0235 0.0281 0.9777 -0.0213 0.0008 0.9777
rower 01AP002 1962 19.9623 47.4517 0.4207 0.6759 -0.0069 0.0239 -0.2887 0.7740 -0.0191 0.0834 0.7740

01AJO01 1951 -1762.0464 2655.9588 -0.6634 0.5106 1.0841 1.3461 0.8053 0.42507 -0.0081 0.6485 0.4251
central 01AK001 1918 -7.2224 8.4737 -0.8523 0.3962 0.0050 0.0043 1.1676 0.2460 0.0038 1.3632 0.2460

01AD002 1930 -965.5875 438.0946 -2.2041 0.0304 * 0.5612 0.2223 2.5245 0.0136 0.0622 6.3731 0.0136 *
vpper 01AF002 1930 -1649.1842 616.7480 -2.6740 0.0091 ** 0.9506 0.3130 3.0372 0.0032 0.0922 9.2249 0.0032 **

TABLE. RESULTS OF MANN-KENDALL NON-PARAMETRIC TREND ANALYSIS OF MEDIAN ANNUAL FLOW IN THE ST. JOHN RIVER,BY SUB-BASIN.

Weighted
Theil-en |Mann-Kendall| Mann.Kendall | . e pAveratg ; PAverige
- - ann.Kendal
Sub-basin Station Start Year eil->en ann er'1 ? Annual Flow ercen a.ge ercen a.ge
Slope Test Statistic [ Test p-value 3 Change in Change in
(m*/s) Annual Flow Annual Flow
Across Sub-Basin
01AMO001 1962 0.0038 20 0.8699 6.16
Lower 0.00%
01AP002 1962 0.0009 3 0.9867 6.11
01AJ001 1951 1.2710 121 0.2404 376.80
Central 0.00%
01AK001 1918 0.0090 644 0.0387 * 2.63 0.34%
01AD002 1930 0.5750 588 0.0187 * 140.31 0.41%
Upper 0.42%
01AF002 1930 0.9388 692 0.0057 ** 220.86 0.43%
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HYDROLOGICAL ALTERATION DUE TO DAMS IN THE ST. JOHN RIVER BASIN

TABLE. NON-PARAMETRIC COMPARISON OF VARIANCE IN MONTHLY FLOW PRE-AND POST-OPERATION OF THE GRAND FALLS DAM IN 1930 AT UPSTREAM STATION 01ADO002 (ST. JOHN RIVER AT FORT KENT).

Pre-Dam Post-Dam Fligner-Killeen Test Mann-Whitney Test
Median Median Pg;::r;:ai‘e Average _
Station Month Start Year Number of.Year Median M(;nthly D:\l:izc::::\ein Benchmark Year Number of.Year Median Mc;nthly D:\tl’isa‘::::\ein Test Statistic p-value Test Statistic p-value Montly Flow Pe(:::;:;aege An'r:adll:lr:)W
of Sampling Flow (m*/s) Monthly Flow of Sampling Flow (m/s) Monthly Flow Betwee.n the Across (m3/s)
(m?/s) (m3/s) T\';vec:i':(r:;e Months
October 1926 4 85.5 43.37 1930 82 123 101.26 22.9229 0.0000 *** 18999.5 0.0221 * 43.86%
November 1926 4 201 41.51 1930 82 204.5 154.93 6.5737 0.0103 * 27009.5 0.0924 1.74%
December 1926 4 176 151.37 1930 82 159 103.04 0.0625 0.8026 24718 0.5849 9.66%
January 1927 3 125 57.52 1930 82 93.05 45.59 0.0041 0.9492 24053.5 0.0003  *** 25.56%
February 1927 3 77.3 20.39 1930 82 62.3 33.66 4.6672 0.0307 * 18118 0.8153 19.40%
01AD002 March 1927 3 47.15 8.82 1930 82 53.25 27.28 25.3854 0.0000 *** 12131 0.0013 ** 12.94% 1.32% 140.31
April 1927 3 109.5 47.00 1930 82 183 180.43 24.6001 0.0000 *** 13105 0.0080 ** 67.12%
May 1927 3 1550 1219.44 1930 82 1130 652.34 7.4948 0.0062 ** 19608.5 0.2748 27.10%
June 1927 3 616 178.65 1930 82 294 139.36 2.7584 0.0967 30391.5 0.0000 *** 52.27%
July 1927 3 195 125.28 1930 82 164 93.40 0.0736 0.7862 19135 0.4126 15.90%
August 1927 3 98.5 42.40 1930 82 104 70.79 5.0818 0.0242 * 19211.5 0.3879 5.58%
September 1927 3 55.05 22.46 1930 82 84.8 67.01 30.5764 0.0000  *** 11922 0.0009  *** 54.04%

FIGURE. MONTHLY FLOW PRE- AND POST- OPERATION OF THE GRAND FALLS DAM IN 1930 AT UPSTREAM STATION 01AD002 (ST. JOHN
RIVER AT FORT KENT).

FIGURE. PERCENTAGE CHANGE IN MEDIAN MONTHLY FLOW PRE- AND POST- OPERATION OF THE GRAND FALLS DAM IN 1930 FOR
UPSTREAM STATION 01ADO002 (ST. JOHN RIVER AT FORT KENT).

Station’ 01AD002
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ee

BS rost.0am
* Pre-Dam

Monthly Flow (m*3/s)

e

Percent Change in Median Monthly Flow
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Month
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TABLE NON-PARAMETRIC COMPARISON OF VARIANCE IN MONTHLY FLOW PRE-AND POST-OPERATION OF THE BEECHWOOD DAM IN 1955 AT DOWNSTREAM STATION 01AJ001 (ST. JOHN RIVER NEAR EAST FLORENCEVILLE).

1

Pre-Dam Post-Dam Fligner-Killeen Test Mann-Whitney Test
Median Median Percentage
. . . Average .
Number of Median | Absolute Number of Median | Absolute Change in p t Median
. umbero Monthly | Deviation |Benchmark umbero Monthly | Deviation Test Test Montly Flow Creenta | annual
Station Month | StartYear | Yearof . Year of . " p-value L. p-value e Change
) Flow in Monthly Year . Flow in Monthly| Statistic Statistic Between the Flow
Sampling 3 Sampling 3 . Across 3
(m’/s) | Flow (m’/s) | Flow TwoTime | \ronths | (M7/9)
(m*/s) (m3/s) Periods
June 1951 4 544 391.41 1955 40 521 245.37 16.8825 0.0000 *** 71335.5 0.5483 4.23%
July 1951 4 335.5 262.42 1955 40 306 167.53 42.1844 | 0.0000 ***| 87775.5 0.0092  ** 8.79%
August 1951 4 235 201.11 1955 40 243 148.26 19.7142 0.0000 *** 71243.5 0.1778 3.40%
September 1951 4 157.5 147.67 1955 40 260.5 181.62 0.9783 0.3226 55518 0.0000 *** 65.40%
October 1951 4 269.5 255.60 1955 40 334 243.15 0.0115 0.9148 66962.5 0.0177 * 23.93%
November 1951 4 560.5 346.19 1955 40 453.5 327.65 0.0271 0.8692 72844 0.8322 19.09%
01AJ001 19.00% 140.31
December 1951 4 549 209.79 1955 40 362 182.36 3.6880 0.0548 98397.5 0.0000 *** 34.06%
January 1952 3 209 45.96 1955 41 257 109.71 17.9051 0.0000 *** 47027 0.0010 *** 22.97%
February 1952 3 267 44.48 1955 41 215 102.30 32.2176 | 0.0000 ***| 53282 0.2030 19.48%
March 1952 3 351 180.88 1955 41 224 142.33 1.0634 0.3025 83501 0.0000 *** 36.18%
April 1952 3 2115 1593.80 1955 40 1340 1168.29 | 3.8745 | 0.0490 * | 642745 | 0.0026  ** 36.64%
May 1952 3 1780 874.73 1955 40 1735 1074.89 14.0011 0.0002 *** 57348 0.9307 2.53%
FIGURE. MONTHLY FLOW PRE- AND POST-OPERATION OF THE BEECHWOOD DAM IN 1955 AT DOWNSTREAM STATION 01AJ001 FIGURE. PERCENTAGE CHANGE IN MEDIAN MONTHLY FLOW PRE- AND POST- OPERATION OF THE BEECHWOOD DAM IN 1955
(ST. JOHN RIVER NEAR EAST FLORENCEVILLE). AT DOWNSTREAM STATION 01AJ001 (ST. JOHN RIVER NEAR EAST FLORENCEVILLE).
Station 01AJ001 ——
il
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i
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FIGURE. RESULTS OF COMPARISON OF MONTHLY FLOW (HISTORICAL VS. RECENT) FOR THE LOWER ST. JOHN RIVER BASIN.
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TABLE. NON-PARAMETRIC COMPARISON OF VARIANCE IN MONTHLY FLOW (HISTORICAL VS. RECENT) FOR THE LOWER ST. JOHN RIVER BASIN.

Historic Recent Fligner-Killeen Mann-Whitney
Median Median Percentage A Weighted
. . verage
Number of Median Absolute Number of Median Absolute Change in Montly Per entga . Median Annual Average
Station Month Years of Monthly Flow | Deviation in Years of Monthly Flow | Deviation in | Test Statistic p-value Test Statistic p-value Flow Between ch ¢ A 8 Fl 3 Percentage
Sampling (m3/s) Monthly Flow| Sampling (m3/s) Monthly Flow the Two Time al\r;lge t:ross ow (m*/s) Change for Sub-
n
m3/s m3/s Periods onths basin
(m?®/s) (m?®/s)
October 20 4.63 4.72 29 2.66 3.20 16.9503 0.0000  *** 334923 0.0000 *** 42.55%
November 20 9.2 8.55 29 9.805 8.98 1.3498 0.2453 252513 0.2887 6.58%
December 20 8.72 5.73 29 8.2 6.45 2.8977 0.0887 304955 0.0018 ** 5.96%
January 19 6.23 3.44 29 6 5.14 28.4713 0.0000  *** 290315 0.0016  ** 3.69%
February 19 5.52 4.40 29 4.6 3.51 12.7441 0.0004 ***| 246348.5 0.0002 *** 16.67%
March 19 9.04 7.95 29 11 11.53 37.0726 0.0000  *** 240793 0.0031 ** 21.68%
01AMO001 14.8% 6.16

April 19 28.55 17.87 29 31.7 21.79 15.8283 0.0001  *** 220334.5 0.0003 *** 11.03%
May 19 15.7 10.26 29 12.2 8.05 19.6340 0.0000 ***| 3135395 0.0000 *** 22.29%
June 19 5.13 3.48 29 5.2 3.83 1.8717 0.1713 253404 0.4797 1.36%
July 19 231 1.82 29 2.16 1.73 2.0167 0.1556 2647425 0.9988 6.49%
August 19 1.37 1.44 29 1.22 131 6.6040 0.0102 * 290348 0.0016  ** 10.95%

September 19 1.32 1.54 29 0.75 091 67.2055 0.0000  *** 295121.5 0.0000 *** 43.18% 17.07%

. (]
October 20 6.685 7.57 30 4.9 5.54 19.0302 0.0000  *** 323016 0.0001 *** 26.70%
November 20 9.74 7.72 30 10.2 8.61 1.5698 0.2102 263773.5 0.4487 4.72%
December 20 8.72 5.64 30 7.135 6.19 3.2876 0.0698 321987 0.0001 *** 18.18%
January 19 4.87 2.98 30 4.8 4.15 33.3947 0.0000  *** 278868 0.5497 1.44%
February 19 3.82 2.92 30 3.8 3.56 2.3199 0.1277 237092.5 0.1819 0.52%
March 19 7.99 8.17 30 10.2 11.42 32.0094 0.0000  *** 239581 0.0000 *** 27.66%

01AP002 19.3% 6.11
April 19 29.7 21.13 30 35.85 23.28 0.9143 0.3390 221839.5 0.0000 *** 20.71%
May 19 15.1 10.38 30 12.3 10.42 6.9415 0.0084 *x 3314735 0.0000 *** 18.54%
June 19 5.165 4.26 30 4.24 3.83 1.8650 0.1721 286449.5 0.0002 *** 17.91%
July 19 2.61 2.68 30 1.71 148 48.8532 0.0000  *** 309773 0.0000 *** 34.48%
August 19 1.98 2.16 30 1.285 1.27 19.9663 0.0000  *** 295525 0.0094  ** 35.10%
September 19 2.16 2.50 30 1.455 1.49 32.1435 0.0000 ***| 2767245 0.0108 * 32.64%
WWF-Canada Freshwater Health Assessment for the St. John River Basin
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WATER QUALITY

OVERALL WATER QUALITY HEALTH SCORING

Sub-Basin Basin
Indicator Upper Central Lower Value
Year 2008 2008 - 2012 2008 - 2012 2008 - 2012
i Numb
Exceedance of. water quality um .er of 3 1 50 64
thresholds. Weighted average Stations
of exceedances of three Value 0.23 0.24 0.22 0.23
thresholds: water quality
guidelines,90th percentile and |Water Quality
Exceedance off 77th percentile. Expressed as Health Data Deficient Good Good Good
Water Quality § water quality a proportion of total Category
guidelines for I measurements. Reported as a
aquatic life J weighted average for the last .
] Water Quality .
five years. Data Deficient 3 3 3
Health Score
[Signimicant Mann-Kendal t
ignificant Mann-Kendaltime-§ 7,0 perjoq - 1984-2011 | 1971-2012 -
series test to determine
) ) ) ) Negative trend in
directional trend in proportion Trend _ None proportion of _
of exceedance of water guality exceedance
WATER QUALITY DATA SUFFICIENCY
Sub-Basin
Basin
Data Sufficiency Indicator Upper Central Lower
Total number of sub-sub-basins 4 4 5 13
Year of earliest available monitoring 1971 1971 1971 1971
Number of monitoring stations
. . o 4 12 4 20
available for earliest monitoring
Number of sub-sub-basins with earliest
. o . 2 4 3 7
available monitoring stations
= Year of most recently available
= . 2008 2012 2012 2012
© monitoring
g
8
© Number of monitoring stations
= ) e . 1 11 50 61
available within last five years
Number of sub-sub-basins within last
. 1 3 5 8
five years
Percentage of samples with at least 10
L 50% 77% 60% 57%
elements measured within last 5 years.
Number of years of sampling in last 10
4 5 5 5
years
- Partially Partially Partially
Overall Data Sufficiency Categor Insufficient - - -
v gory Sufficient Sufficient Sufficient
Data Sufficiency Score 0 1 1 1

WWHF-Canada Freshwater Health Assessment for the St. John River Basin
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MAP. EXCEEDANCE OF WATER QUALITY THRESHOLDS IN THE ST. JOHN RIVER BASIN FOR THE FIVE MOST RECENT YEAR OF AVAILABLE MONITORING.

Water Quality in the St. John River Basin

New Brunswick

Quebec

Exceedance of Water Quality Thresholds
(Weighted Average of Proportion of Measurements that exceed 75th, 90th Percentiles and Guidelines)

® <0.100 0.101 - 0.300 0.301 - 0.450 0.451-0.600 @ 0.601-1.00
Very Good Good Fair Poor Very Poor
Sources: G of New 2013; Environment Canada, 2013,

2012
201
2010
2008

b EHeo

0 10 20
) km

FIGURE. WATER QUALITY IN THE ST. JOHN RIVER BASIN BASED ON PROPORTION OF EXCEEDANCE OF THREE THRESHOLDS: PROVINCIAL WATER QUALITY
GUIDELINES, 75TH PERCENTILE OF HISTORICAL DISTRIBUTION, AND 90TH PERCENTIEL OF HISTORICAL DISTRIBUTION. REPORTED BY SUB-BASIN AND DATA

SOURCE.
Total Proportion Total Proportion Total Proportion
Number of Total P Number of P Number of P Weighted
Sub- . Number of Number of of of 90th of 75th
Source . Year Contaminants | Number - - 90th R 75th . Average
Basin . Measurements Guidelines Guideline ) Percentile ) Percentile
Measured of Sites Percentile Percentile Exceedance
Exceedances | Exceedance Exceedance Exceedance
Exceedances Exceedances
St. John
New River 2012 15 14 812 71 0.09 164 0.20 246 0.30 0.16
Brunswick Basin
Dept. Of Lower 2012 15 9 481 42 0.09 94 0.20 137 0.28 0.16
Env.
Central 2012 15 5 331 29 0.09 70 0.21 109 0.33 0.17
St. John
New River 2011 16 14 992 89 0.09 197 0.20 293 0.30 0.16
Brunswick Basin
Dept. Of Lower 2011 16 9 526 43 0.08 96 0.18 135 0.26 0.14
Env.
Central 2011 15 5 466 46 0.10 101 0.22 158 0.34 0.18
New St. John
Brunswick River 2010 18 19 1194 99 0.08 231 0.19 352 0.29 0.16
Dept. Of Basin
Env. &
Environment Central 2010 18 6 500 43 0.09 102 0.20 159 0.32 0.16
Canada
Environment | o vl | 2010 13 1 91 9 0.10 24 0.26 40 0.44 0.21
Canada
St. John
New River 2010 16 18 1103 90 0.08 207 0.19 312 0.28 0.15
Brunswick Basin
Dept. Of Lower 2010 16 13 694 56 0.08 129 0.19 193 0.28 0.15
Env.
Central 2010 15 5 409 34 0.08 78 0.19 119 0.29 0.15
New St. John
Brunswick River 2008 18 40 1885 214 0.11 392 0.21 603 0.32 0.18
Dept. Of Basin
Env. & Lower 2008 18 30 1320 156 0.12 266 0.20 386 0.29 0.18
Environment
Canada Central 2008 18 9 551 57 0.10 124 0.23 214 0.39 0.19
St. John
River 2008 14 18 952 144 0.15 231 0.24 367 0.39 0.22
Environment Basin
Canada Lower 2008 14 15 709 108 0.15 162 0.23 237 0.33 0.21
Central 2008 14 3 243 36 0.15 69 0.28 130 0.53 0.26
St. John
River 2008 15 22 933 70 0.08 161 0.17 236 0.25 0.14
New Basin
Brunswick Lower 2008 15 15 611 48 0.08 104 0.17 149 0.24 0.14
Dept. Of
Env. Central 2008 15 6 308 21 0.07 55 0.18 84 0.27 0.14
Upper 2008 14 1 14 1 0.07 2 0.14 3 0.21 0.12
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Arsenic ug/L

FIGURE. ANALYSIS OF VARIANCE IN EXCEEDANCE OF WATER QUALITY THRESHOLDS OVER TIME FOR MONITORING STATIONS IN THE ST. JOHN RIVER BASIN,
BY SUB-BASIN.
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FIGURE. ANALYSIS OF VARIANCE IN EXCEEDANCE OF WATER QUALITY THRESHOLDS OVER TIME FOR MONITORING STATIONS IN THE ST. JOHN RIVER BASIN,
BY CONTAMINANT.
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St. John River Basin
Indicator = Chloride

Lower Middle Upper
*
-
P
100 — .
. i &
. soth . Thresholds
[fee, J * . . i
o i: ? . l;g Yy ¢ i 4L 1S — 75th Percentile
> 1 ™ AL L ik s ST . 90th Percentile
£ o i L WL '.o L TG o
s Wl Rl 91 AT Prov. Gudeine
=
<] R R AR
g (| H ¢T DR m Hﬁﬁ u T W | & Sources
H[ ‘-‘ m[ o [ls % i - Edec
1- 8 '] [ - i g e+ X ] - NB
.|t P - .
. » *
- * -
- *
- *
\7IIH\II\IIIHIHHIHIHHIHIHHI (RN RN R R NN RN R RN R R RN AR RN R RN AR AR RR R AR
Year
St. John River Basin
Indicator = Dissolved oxygen
Lower Middle Upper
*
-
100 -
*
= - Thresholds
[=)]
£ ﬁ éﬁ"ﬁgﬁﬁﬁ#ﬂ * i — 75th Percentile - Lower
5 C = P Bk o 1O AL A T A R M Ko NS, SN A e e 90th Percentile - Lower
o ol '] i iy
b \. - 1 t | [ A === Prov. Guideline
S :
I .
2 . t Sources
2 " Biec
* | L3 re
a ' » ==
* ®
*
*
-
-e
-
IJ.HHHIHHHHIIIHIIIHHIIIH (AR R R R RN AR AN R A R RN R R R N N RN R RN AN
St. John River Basin
Indicator = Lead
Lower Middle Upper
10000 —
Thresholds
7 — 75th Percentile
100 —
= & AU CCCC T -—— 90th Percentile
[=]
B 7 SUH O T Prov. Guideline
he] - LX) L
8 - » .i i »
| i 'l I O Sources
L UESRENN it e
- "ee S0 @ - - o‘ oh. H -
. 1
i | d i ===
1 .
- L]
- :-' L]
I8 kil
slell o . s = .
' | L Il
o .
Year
St. John River Basin
Indicator = Nickel
Lower Middle Upper
L
Thresholds
100~ — 75th Percentile
= S]] ] - 90th Percentile
] L L :
= - Prov. Guideline
T  °
% - [] .
= | e i in® Sources
»
. =l
&4 bl ekl I o, Ly
. =]
1= - t S .
B i s -
Tl ﬁ o I’ I
* Ll Ltd .D_
. ]
L] -

St. John River Basin
Indicator = Copper

Lower Middle Upper
-
-
1000 —
»
Thresholds
. * — 75th Percentile
— !
5 LT R ] -— 90th Percentile
=] - .
._ H --== Prov. Guideline
g . AT F
., .
o o » s
8 10- 0we [(se 5 g ?o‘ *s » 7 . s Sources
. -
M PaPvRL oy -i ”3* -« ‘8 te $ EEC
.- e MR .ty “_e o
-» I'r sen b P ; H.ln TS * NB
N UL I I
L - * H w ¥ | o
gl . + [Lp H o - b
» = »
» -‘C * Ll
»
(RN R R R R R R R R R R R R RN R R R R R R R RN R R R R AR N B
Year
St. John River Basin
Indicator = Iron
Lower Middle Upper
»
L ]
-
» -
L] - d
1000 — [ [ ] %
|| M Jw“ ||J.| H || | Jw | '. : ‘ L] I | Thresholds
11 s 1 AP | T 1 g
H . . — i
. i T, TT i 1 4 - . . i [3 ! 75th Percentile
3 1 | o 1% ] % i 90th Percentile
g X = (i N H a 8 hﬁ | I ?E ---— Prov. Guideline
c T L I
= - * a I L] { » ‘ . -
- . ll® Sources
o . & s
- ol - A * - E EC
10— L .
. -
L]
-» »
- -
R R R R R A AR
St. John River Basin
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TABLE. RESULTS OF MANN-KENDALL NON-PARAMETRIC TREND ANALYSIS OF ANNUAL ADHERENCE TO WATER GUIDELINES OVER TIME FOR IN THE ST. JOHN
RIVER BASIN, BY SUB-BASIN.

. Mann-
Sub- Start End Num-ber.of Theil- Kendall Mann-
Data Source . Monitoring Sen Kendall Test
Basin Year Year . Test
Stations Slope p-value
Score
Lower 1971 2009 78 -0.0036 -171 0.039 *
Central 1971 2010 51 -0.0031 -220 0.011 *
Environment 1971 5 5 1 5
Canada Upper 9 005 59 -0.0020 - 0.299
St. Jo.hn 1971 2010 188 -0.0038 -255 0.003  **
Basin
Lower 2004 2012 22 0.0018 13 0.208
Central 2004 2012 12 -0.0005 -3 0.834
Government of
New Brunswick Upper 2007 2008 2 NA NA NA
St. Jthn 2004 2012 36 0.0007 7 0.525
Basin
Lower 1971 2012 100 -0.0054 -315 0.001  ***
Enviro:;ment Central 1971 2012 63 -0.0037 -243 0.009  **
Canada &
Government of Upper 1971 2008 61 -0.0018 -76 0.345
New Brunswick s;::i:" 1971 | 2012 224 -0.0043 | -295 0001 **
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FISH

OVERALL FISH HEALTH SCORING

Indicator

Sub-Basin

Fish

Period of

Upper

Basin
Central Lower

Change in
Native Fish
Species
Richness

Study

Number of

Data Deficient

Data Deficient | Data Deficient | Data Deficient

Sites
Presence of statistically

significant decline in number

. Trend
of total species observed per

None

None None None

year.

Presence of statistically
significant decline in total Trend

Data Deficient

Data Deficient | Data Deficient | Data Deficient

species richness for the basin.

Fish Health

Data Deficient

Data Deficient | Data Deficient | Data Deficient

Category

Fish Health

Data Deficient

Data Deficient

Data Deficient)Data Deficient

Score

FISH DATA SUFFICIENCY

Data Sufficiency Indicator

Sub-Basin

Fish

Total number of sub-sub-basins

Upper

Central

Basin
Lower

Year of earliest available monitoring

20

Number of sampling locations available
for earliest monitoring

Number of sub-sub-basins with earliest

available sampling locations

Earliest year of continuous monitoring

Number of sampling locations available

for first year of continuous monitoring

Number of sub-sub-basins for first year

of continuous monitoring

Year of most recently available
monitoring

Number of sampling locations available

for most recent monitoring

Number of sub-sub-basins with most

recent available monitoring

Number of years of continuous
monitoring

Overall Data Sufficiency Category

Insufficient

Data Sufficiency Score

Insufficient

Insufficient

Insufficient
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BENTHICS

OVERALL BENTHIC HEALTH SCORING

Sub-Basin Basin
Indicator Upper Central Lower Value
Year 2007-2008 2004-2008 2006-2010 2007 - 2012
Number of
) 2 15 22 39
Sites
Index of Median Hilsenhoff Biotic Index
benthic (HBI) score for the basin. Value 4.16 3.87 3.68 3.84
Benthic Macro- community Reported as a weighted Benthic
Invertebrates composition average for the most recent Health Very Good Very Good Very Good Very Good
based on five years. Category
sensitivity to Benthic
disturbance Health Score 4 4 4 4
Significant Mann-Kendal time-1' ;2 perjog - 20042008 | 2004-2010 | 2004-2010
series test to determine
directional trend in HBI over Trend - None None None
BENTHIC DATA SUFFICIENCY
Sub-Basin
Basin
Data Sufficiency Indicator Upper Central Lower
Total number of sub-sub-basins 4 4 5 13
Year of earliest available monitoring 2007 2004 2004 2004
Number of monitoring stations
. . . 1 7 9 16
b4 available for earliest monitoring
3
g Number of sub-sub-basins with 1 5 3 5
2 earliest available monitoring stations
[3)
z Year of most recently available
X L 2008 2008 2010 2010
) monitoring
o
g Number of monitoring stations
- o . 1 2 11 14
2 available within last five years
% Number of sub-sub-basins within last
@ . 1 2 3 6
five years
Number of years of samplingin last 10
y pling 2 5 4 5
years
Partially Partially Partially Partially
Overall Data Sufficiency Catego
v gory Sufficient | Sufficient | Sufficient | Sufficient
Data Sufficiency Score 1 1 1 1
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MAP. HILSENHOFF'S BIOTIC INDEX SCORES FOR BENTHIC MACRO-INVERTEBRATE COMMUNITIES IN THE ST.JOHN RIVER (2006 - 2010).

Benthic Macro-Invertebrates in the Skeena River Basin, 2006 - 2010

A A . o

T 7?’*»“;:3 Hilsenhoff Biotic Index

: \ [ S, % 5 @ 0000-4.250 @ 4.251-5.000  5001-5.750 @ 5.751-6.500 @ 6.501 - 10.000
L/ J‘{% A g Very Good Good Fair Poor Very Poor

Source: Government of New Brunswick, 2013.
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FIGURE. ANALYSIS OF VARIANCE FOR HILSENHOFF'S BIOTIC INDEX VALUES FOR BENTHIC MACRO-INVERTEBRATE COMMUNITIES SAMPLED IN THE ST.JOHN

RIVER BASIN.
N b 5-Year
umber .
Sub-basin Year . HBI Value | Weighted
of Sites
Average

2010 1 3.88

All 3.84
2008 13 3.84
2010 1 3.88

2008 10 3.65 3.68

Lower

2006 2 3.72
2004 9 3.87
2008 2 4.32
2007 2 3.87

Central 2006 1 4.12 3.87
2005 3 3.65
2004 7 3.79
2008 1 4.75

Upper 4.16
2007 1 3.56

FIGURE. ANALYSIS OF VARIANCE FOR HILSENHOFF'S BIOTIC INDEX VALUES FOR BENTHIC MACRO-INVERTEBRATE COMMUNITIES SAMPLED IN THE ST-JOHN

RIVER BASIN.
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RESULTS OF MANN-KENDALL NON-PARAMETRIC TREND ANALYSIS OF HILSENHOFF'S BIOTIC INDEX OVER TIME IN THE ST. JOHN RIVER BASIN, BY SUB-

TABLE .
BASIN.
Number Theil- Mann- Mann-
Sub- Start End of Sen Kendal Kendal
Basin Year Year | Sampling Test Test p-
. Slope . ..
Sites Statistic value
Lower 2004 2010 21 -0.02691 -6 0.436738
Central | 2004 2008 12 0.157258 8 0.086411
Overall | 404 | 2010 35 |0013207| 2 | 0.879257
Basin

FIGURE. TREND ANALYSIS FOR HILSENHOFF'S BIOTIC INDEX VALUES FOR BENTHIC MACRO-INVERTEBRATE COMMUNITIES SAMPLED IN THE ST. JOHN BASIN.
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