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Silver Creek Subwatershed Study 

SUBCATCHMENT 1101 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>10%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>10%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1103 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Low  Low
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Low 
Moderate 
Moderate 
(low flows moderate 
recharge) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Low 
Moderate 
High 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Low 
Moderate 
High 

Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Moderate for 
streamflow volumes, 
 
Low for flood flows 

Moderate 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
Ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Low 
Moderate 
Moderate 
(low flows) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Low 
Moderate 
High 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

  Low
Moderate 
High 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch  
• community representation 
• depth to water table 
 

Moderate 
 
 
 
 
Moderate 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation  
• maintain depth to water table 

 
STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development 

Low – minor aggr. 
 
Low – minor adjust. 
 
Low – minor 
development and 
migr. 

Low No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
 

Ultimate  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
 
Migration/development 

High – incr. sed. 
Transport 
V. High –substantial  
incr. width, depth, 
velocity 
V. High – planform 
change, incr. 
migration rate  
V.High – decrease 
stability, rapid 
erosion 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

 
Same as above 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperature 
and dissolved 
oxygen 
 
Moderate impacts 
to suspended 
solids, total 
phosphorus and 
groundwater 
chloride 
 
High impacts to 
groundwater nitrate 
 

Moderate Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperature 
 
Moderate impacts 
to dissolved 
oxygen and 
groundwater 
chloride 
 
High impacts to 
suspended solids, 
total phosphorus 
and groundwater 
nitrate  

Moderate Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperature 
 
Moderate impacts 
to dissolved 
oxygen and 
groundwater 
chloride 
 
High impacts to 
suspended solids, 
total phosphorus 
and groundwater 
nitrate 

Moderate Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Low   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI >9 
% Oligochaetes >10 and < 30 
% Chironomids >10 and < 40 
% Isopods >1 and < 5 

Ultimate  
 

Benthic community Same as above Medium High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above Medium High Same as above 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>10%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1105 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>10%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium Low - Warmwater Maintain watertable of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>10%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

High for streamflow 
volumes including 
baseflow 
 
Low for flood flows 

High 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
Ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate (wetlands) 
Moderate  
Moderate  (High 
recharge area) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity 
and Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
 
 
Cross-section 
 
Planform 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Med. - minor incr. in 
sed. transport, some 
aggr. 
 
Med. – incr. width 
 
Low – migration and 
development 
Sensitivity in 
wetlands 

Medium No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

Ultimate  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

V. High. – incr. sed. 
Transport, coarsening 
V. High – incr. 
width, depth, velocity 
V. High – incr. migr. 
rate, planform change 
V.High – wetland 
impacts 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Sed.Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

 
Same as above 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature and 
groundwater chloride 
 
Moderate impacts to 
dissolved oxygen  
 
High impacts to 
suspended solids, 
total phosphorus and 
groundwater nitrate 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperature  
 
Moderate impacts 
to dissolved 
oxygen  
 
High impacts to 
suspended solids, 
total phosphorus 
and groundwater 
nitrate and chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperature  
 
Moderate impacts 
to dissolved 
oxygen  
 
High impacts to 
suspended solids, 
total phosphorus 
and groundwater 
nitrate and chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5 mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Medium   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above Medium High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above Medium High Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1107 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

High for streamflow 
volumes including 
baseflow 
 
Low for flood flows 

High 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
Ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate (wetlands) 
Moderate 
Moderate (High 
recharge area) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
•  community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Med – incr. sed.  
Med. – enlargement 
through width 
Med – planform 
development and 
incr. migration rate 
Wetland sensitivity 

Medium No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

Ultimate  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

V. High – incr. sed. 
transport and yield, 
coarsening 
V. High – incr. 
width, depth, velocity 
V. High – incr. migr. 
Rate, planform 
change 
Wetlands, high 
erosion 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

 
Same as above 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts to 
water temperature 
and groundwater 
chloride 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater nitrate 

High Summer Max Water temperature <20 C o

Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

High impacts to all 
indicators 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

High impacts to all 
indicators 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

High   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1109 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow, 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Moderate for 
streamflow volumes 
including baseflow 
 
Low for flood flows 

Moderate 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
Ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate (wetlands) 
Moderate 
Low  (already net 
losing) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Moderate 

Moderate 
Moderate 
Low 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Moderate 

Moderate 
Moderate 
Low 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
•  community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
Moderate - High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch  
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
Moderate - High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch  
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
 
Moderate 

High 
 
 
 
 
High 
 
 
 
 
 
Moderate - High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Low – aggradation 
from road runoff 
Low – widening 
 
Low – planform 
change 
Low – rel. stable 

Low No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
 

Ultimate  
 

Sediment .Transport 
 
 
Cross-section 
 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

V. High – high sed 
cobble transport, 
degrad. 
V. High – 
enlargement through 
width, depth, velocity 
V. High –migr. Rate 
planform change 
V.High – erosion 
rates, stability 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

 
Same as above 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature 
 
Moderate impacts to 
dissolved oxygen and 
groundwater chloride 
 
High impacts to 
suspended solids, 
total phosphorus and 
groundwater nitrate 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts to 
water temperatures 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
chloride and nitrate 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts to 
water temperatures 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
chloride and nitrate 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Medium   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1111 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Moderate for 
streamflow 
volumes including 
baseflow 
 
Low for flood 
flows 

Moderate 
 
(need comment 
about flood plain 
impacts, number of 
buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  Pumping did not 
change impact for 
Ultimate 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

Moderate (wetlands) 
Moderate 
Moderate 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Low 

Moderate 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Low 

Moderate 
Moderate 
Moderate 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

Moderate 
 
 
 
 
Moderate 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Low – incr. in fine 
sed transport 
Low – form 
adjustment 
Low – planform 
changes 
Low - wetland 
sensitivity 
 

Low No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order 
streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Sediment Transport 
 
 
 
Cross-section 
 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
 
Hydraulic geometry and 
enlargement 
 
Migration/development 

V. High – incr. 
rates of gravel and 
sand transport; 
degradation 
V. High – 
enlargement 
through width, 
depth, velocity 
V. High – planform 
development, incr. 
migr. Rates 
V. High – incr. 
erosion rate, 
channel adjustment 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order 
streams 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development 

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order 
streams 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperatures, 
groundwater nitrate 
and chloride 
 
Moderate impacts to 
suspended solids, 
total phosphorus and 
dissolved oxygen 
 

Moderate Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
water temperatures 
 
Moderate impacts 
to groundwater 
nitrate and chloride 
 
High impacts to 
suspended solids, 
total phosphorus 
and dissolved 
oxygen  

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high 
flows and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts 
to water 
temperatures and 
groundwater nitrate 
and chloride 
 
High impacts to 
suspended solids, 
total phosphorus 
and dissolved 
oxygen 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high 
flows and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Low   Low S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above Medium Low Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Benthic community Same as above Medium Low Same as above 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium  Medium -Mixed
Coldwater 

Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-
riffle morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-
riffle morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1113 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-
riffle morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Low  Low
 
(need comment 
about flood plain 
impacts, number of 
buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  High for baseflows No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Moderate 

Moderate (wetlands) 
Moderate 
Moderate (moderate 
recharge) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Moderate 
Moderate 
High 

Moderate 
Moderate 
Moderate 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
 
High 
 

High 
 
 
 
 
High 
 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
High 
 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
 
High 
 

High 
 
 
 
 
High 
 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
 
Cross-section 
 
 
Planform 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Low – natural 
change 
 
Low – natural 
change 
 
Low – gradual 
adjustment 

Low No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order streams 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

Sediment Transport 
 
 
Cross-section 
 
 
 
Planform 
 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
 
Migration/development 

V. High – incr. sed 
transport, 
aggradation 
V. High – 
enlargement 
through width, 
depth, velocity 
V .High – incr. 
migr. Rates, 
planform 
development 
V.High – incr. 
erosion rate, 
channel  adjust., 
sensitive wetland 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order streams 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development 

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of first and second order streams 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to 
suspended solids and 
total phosphorus 
 
Moderate impacts to 
dissolved oxygen, 
and groundwater 
chloride 
 
High impacts to 
water temperature 
and groundwater 
nitrate 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts to 
groundwater chloride 
 
High impacts to 
water temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
nitrate 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Moderate impacts to 
groundwater chloride 
 
High impacts to 
water temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
nitrate 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Medium 
 

High  S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium  Medium -Mixed
Coldwater 

Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1115 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1117 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Low  Low
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  High for baseflows No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
 
Low 
Low 

Moderate (local 
pumping) 
Moderate 
Low (already net 
losing) 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Low 
Low 

High 
High 
Low  

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Moderate 
High 
High 

High 
High 
Low 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1117 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

Low 
 
 
 
 
Low 
 
 
 
 
Low 

High 
 
 
 
 
Low 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Silver Creek Subwatershed Study 

SUBCATCHMENT 1117 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
High 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Low – incr. fine sed 
transport 
Low – enlarge 
through width 
Low – gradual 
change 
Outfall channel 
development 

Medium No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
 

Ultimate  
 

Sediment Transport 
 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
 
Migration/development     

V.High – incr. sed 
transport, degradation 
V.High – 
enlargement, incr. 
width, depth, velocity 
V.High – planform 
change, incr. migr. 
rate 
High – channel 
adjust. & instability 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
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SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
nitrate 
 
High impacts to 
groundwater chloride 

Low  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature and 
groundwater nitrate 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 
 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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SUBCATCHMENT 1117 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 

• Nitrate 

Low impacts to 
groundwater nitrate 
 
High impacts to 
water temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 

High Summer Max Water temperature <20 C o

Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 

Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Low   Medium S > 20 
EPT Taxa > 3 
% EPT > 10 

>
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

 
Same as above High  Medium Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High  Medium Same as above 

• Dissolved oxygen 

• Chloride 

H’  3 Diversity (H’) 

Ultimate  Benthic community 
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SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Low  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Wetland 
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Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High  Medium -Mixed
Coldwater 

 Maintain water table and groundwater contributions in 
spawning and refuge areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <23C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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SUBCATCHMENT 1119 

SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Low for annual 
streamflow, but high 
for flood flows 

High for flood flows 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  High for baseflows No increase in peak flows 

HYDROGEOLOGY 
Interim  Steady-state groundwater 

flow model  
• Water Table Elevation 
• Baseflow/Discharge 

Low 
 
Low 
Low 

Moderate (local 
pumping) 
Moderate 
Moderate 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 

• Baseflow/Discharge 

Low 
Low 
Low 

Moderate 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Moderate 
High 
High 

High 
High 
High 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 

• Groundwater Flow Direction 
 

• Water Table Elevation 
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SCENARIO      TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE

TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
Low 
 
 
 
 
Low 
 

High 
 
 
 
 
Low 
 
 
 
 
Moderate 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
Low 
 
 
 
 
Moderate 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Community Diversity 
and Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
High 

High 
 
 
 
 
Low 
 
 
 
 
Moderate 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
 
Migration/development     

Low – incr. in fine 
sed. transport 
High – enlargement, 
incr. width, velocity, 
erosion 
High – planform 
change, migration 
Outfall erosion, 
incision 

High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
 

Ultimate  
 

Sediment .Transport 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
 
Migration/development     

V. High – incr. sed. 
transport, coarsening 
V.High – 
enlargement, incr. 
width, depth, velocity 
V.High – planform 
change, incr. migr. 
Rates 
V.High – instability, 
channel adjustment 
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Ultimate  
Pumping  
 

Sediment.Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development 

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impact to water 
temperature and 
groundwater nitrate 
 
High impact to 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impact to water 
temperature and 
groundwater nitrate 
 
High impact to 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impact to 
groundwater nitrate 
 
High impact to water 
temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

High   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  

Benthic community Same as above High High Same as above 
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AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20ºC 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

\ 
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HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact 
• >5% to 20% - moderate 
• >20% - high impact 

Low for annual 
streamflow, but high 
for flood flows 

High for flood flows 
 
(need comment about 
flood plain impacts, 
number of buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  High for baseflows No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Low 

Low 
Moderate 
Moderate 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Low 

Low 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

Low 
Moderate 
Moderate 

Moderate 
Moderate 
Moderate 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 
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TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch  
• community representation 
• depth to water table 
 

Moderate 
 
 
 
 
Moderate 
 
 
 
 
Moderate 

Moderate 
 
 
 
 
High 
 
 
 
 
Low 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

Moderate 
 
 
 
 
High 
 
 
 
 
Low 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 
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Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  
• width and quality of 

vegetation 
• changes to hydrologic regime 
Wetland: 
• changes to hydrologic regime 
• size and representation 
• buffer width 
Upland: 
• size and character of patch 
• community representation 
• depth to water table 
 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

Moderate 
 
 
 
 
High 
 
 
 
 
Low 

Riparian: 
• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 
Wetland: 
• maintain hydrologic regime 
• 10% or greater in area 
• maintain community representation 
• maintain or enhance buffer 
Upland: 
• maintain or improve patch metrics 
• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development  

Mod – incision, 
coarsening 
High – enlargement, 
incr. width, velocity, 
depth of channel and 
gully 
High – planform 
change 
High – instability, 
adjustment, gully 
enlargement 

High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of low-order streams 
Protect gullies 
 

Ultimate  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development 

High – incr. sed. 
transport agg 
High – enlargement, 
incr. width, depth, 
velocity 
High – incr. migr. 
rates, planform 
adjustment 
High – instability, 
adjustment, gully 
enlargement 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of low-order streams 
Protect gullies 
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Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform  
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development  

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of low-order streams 
Protect gullies 

WATER QUALITY 
Interim  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature and 
groundwater nitrate 
 
Moderate impacts to 
dissolved oxygen 
 
High impacts to 
suspended solids, 
total phosphorus, and 
groundwater chloride 

Moderate Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

• Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature 
• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 
• Chloride 

Low impacts to water 
temperature and 
groundwater nitrate 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen and 
groundwater chloride 
 

High Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 
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Ultimate  
Pumping  
 

Low impacts to 
groundwater nitrate 
 
High impacts to 
water temperature, 
suspended solids, 
total phosphorus, 
dissolved oxygen 
and groundwater 
chloride 

High  Summer Max Water temperature <25oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 4mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Medium   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 

• Water temperature • Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 

• Chloride dilution 
calculations to account 
for road salting 

• Chloride 
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AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Low - Warmwater Maintain water table of refuge pools and wetlands. 
Maintain seasonality of baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <26C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 30m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to < Low for annual 
streamflow, but high 
for flood flows 

High for flood flows 
 
(need comment about 
flood plain impacts, 
number of buildings) 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

 

Same as above Same as above High  High for baseflows No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

Low 
Low 
Low 

Low 
Low 
Moderate 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

Low 
Low 
Low 

Low 
Moderate 
Moderate 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

Low 
Moderate 
Moderate 

Low 
Moderate 
Moderate 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 

5% - low impact 
• >5% to 20% - moderate 

No increase in peak flows 

• >20% - high impact 

Ultimate  
Pumping  

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 
• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 
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TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  

Wetland: 

Upland: 

 

Moderate 
 
 
 
 
Low 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  

Wetland: 

Upland: 

 

High 
 
 
 
 
Moderate 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

• maintain hydrologic regime • width and quality of 
vegetation • maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime • 10% or greater in area 
• size and representation • maintain community representation 
• buffer width • maintain or enhance buffer 

• size and character of patch • maintain or improve patch metrics 
• community representation 
• depth to water table 

• 30% forest cover 
• maintain or enhance community representation 
• maintain depth to water table 

• maintain hydrologic regime • width and quality of 
vegetation • maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime • 10% or greater in area 
• size and representation • maintain community representation 
• buffer width • maintain or enhance buffer 

• size and character of patch • maintain or improve patch metrics 
• community representation • 30% forest cover 
• depth to water table • maintain or enhance community representation 

• maintain depth to water table 
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Ultimate  
Pumping  
 

Community Diversity 
and Ecological Integrity 

Riparian:  

Wetland: 

Upland: 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
 
 
 
Cross-section 
 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

High – incr. gravel 
mobility, gully 
incision, incr. 
aggradation in main 
channel 
High – channel and 
gully enlargement 
(width, velocity) 
Mod. – planform 
change 
Mod. – instability, 
wetland and gully 
sensitivity 

High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Protect gullies 
 

• width and quality of 
vegetation 

• maintain hydrologic regime 
• maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime • 10% or greater in area 
• size and representation • maintain community representation 
• buffer width • maintain or enhance buffer 

• size and character of patch • maintain or improve patch metrics 
• community representation • 30% forest cover 

• maintain or enhance com• depth to water table 
 

munity representation 
• maintain depth to water table 
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Ultimate  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

enlargement, incr. 
width, depth, velocity 
V.High – planform 
change, incr. migr. 
Rates 
V.High – instability, 
adjustment, wetland 
and gully 
enlargement 

Very High V.High – incr. sed 
transport, aggradation 
V.High – 

No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Protect gullies 
 

Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Protect gullies 
 

Interim  
 

 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

WATER QUALITY 
Low impacts to water 
temperature and 
groundwater nitrate 

High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
chloride 

 • Water temperature • Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride 

• Chloride dilution 
calculations to account 
for road salting 
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Ultimate  
 

Low impacts to water 
temperature and 
groundwater nitrate 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
chloride 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
Pumping  
 

Low impacts to 
groundwater nitrate 
 
Moderate impacts 
to water 
temperature  
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen, 
and groundwater 
chloride 

High  Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 

   

Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

High High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9
% Oligochaetes

 
 > <

% Chironomids > 10 and < 40
% Isopods >

 
 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

• Water temperature • Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 

• Nitrate dilution 
calculations to account 
for septic systems 

• Chloride 

• Chloride dilution 
calculations to account 
for road salting 

• Water temperature • Qualitative assessment 
of runoff, 2-yr high 
flows and loss of base-
flows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Dissolved oxygen 
• Nitrate 

• Chloride dilution 
calculations to account 
for road salting 

• Chloride 

 10 and  30 
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Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

Medium High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Appendix I - Impacts and Management Objectives by Subcatchment           I- 79 



Silver Creek Subwatershed Study 

SUBCATCHMENT 1123 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High High - Coldwater Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>35%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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HYDROLOGY 
Interim  
 

100 year peak flow 
2 year peak flow 
2 year low flow 
Average annual flow 
Average annual runoff 
Baseflow 

• 0% to <5% - low impact Low for annual 
streamflow, but 
moderate for flood 
flows 

Moderate for flood 
flows 
 
(need comment 
about flood plain 
impacts, number of 
buildings) 

No increase in peak flows 

Ultimate  
 

Same as above Same as above High Same as above No increase in peak flows 

Ultimate  
Pumping  
 

Same as above Same as above High  No change over 
Ultimate with no 
pumping 

No increase in peak flows 

HYDROGEOLOGY 
Interim  
 

Steady-state groundwater 
flow model 

Low 
Low 
Low 

Low 
Moderate 
Moderate 

No additional decrease in water table elevation 
No additional decrease in baseflow 
Maintain recharge within and outside subcatchment 
Maintain groundwater flux in/out subcatchment 
No additional degradation of water quality 
No additional increase in groundwater temperature 
Protect areas of upwelling 
Protect areas of high aquifer vulnerability 

Ultimate  
 

Steady-state groundwater 
flow model 

Low 
Low 
Low 

Low 
High 
High 

Same as above 

Ultimate  
Pumping  
 

Steady-state groundwater 
flow model 

Low 
High 
Moderate 

Low 
High 
High 

Same as above; plus plan for required additional water 
volumes needs and locate in areas of least potential 
impact 

• >5% to 20% - moderate 
• >20% - high impact 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 

• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 
• Groundwater Flow Direction 
• Water Table Elevation 
• Baseflow/Discharge 
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TERRESTRIAL 
Interim  
 

Community Diversity and 
Ecological Integrity 

Riparian:  

Wetland: 

 

High 
 
 
 
 
Moderate 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

Ultimate  
 

Community Diversity and 
Ecological Integrity 

Riparian:  

Wetland: 

Upland: 

 

High 
 
 
 
 
High 
 
 
 
 
Low 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

• maintain hydrologic regime • width and quality of 
vegetation • maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime 
• size and representation 

• 10% or greater in area 
• maintain community representation 

• buffer width 
Upland: 

• maintain or enhance buffer 

• size and character of patch 
• community representation 

• maintain or improve patch metrics 
• 30% forest cover 

• depth to water table • maintain or enhance community representation 
• maintain depth to water table 

• maintain hydrologic regime • width and quality of 
vegetation • maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime • 10% or greater in area 
• size and representation • maintain community representation 
• buffer width • maintain or enhance buffer 

• size and character of patch • maintain or improve patch metrics 
• community representation • 30% forest cover 
• depth to water table • maintain or enhance community representation 

• maintain depth to water table 
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Ultimate  
Pumping  
 

Community Diversity and 
Ecological Integrity 

Riparian:  

Wetland: 

Upland: 

 

High 
 
 
 
 
High 
 
 
 
 
Moderate 

High 
 
 
 
 
High 
 
 
 
 
High 

Riparian: 

Wetland: 

Upland: 

STREAM MORPHOLOGY 
Interim  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 
 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

High – incr. gravel 
transport, aggr 
High.– enlargement 
by width, depth, 
velocity 
High – planform 
change, migration 
Gully adjustment, 
incision 

High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Protect gullies 
 

Ultimate  
 

Sediment Transport 
 
Cross-section 
 
 
Planform 
 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

V.High – aggr./degr. 
ctrld by Credit River, 
High – enlargement, 
incr. width, depth, 
velocity 
High – planform 
change, incr. migr. 
Rates 
V.High – instability, 
gully sensitivity 

Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 
Protect gullies 

• maintain hydrologic regime • width and quality of 
vegetation • maintain or enhance buffer (30 to 50m.) 

• changes to hydrologic regime 
• maintain hydrologic regime 

• changes to hydrologic regime • 10% or greater in area 
• size and representation • maintain community representation 
• buffer width • maintain or enhance buffer 

• size and character of patch • maintain or improve patch metrics 
• community representation • 30% forest cover 
• depth to water table • maintain or enhance community representation 

• maintain depth to water table 
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Ultimate  
Pumping  
 

Sediment Transport 
 
Cross-section 
 
Planform 
 
Stability 

Bed – composition 
      aggradation/degradation 
Hydraulic geometry and 
enlargement 
Migration/development     

Same as above Very High No decrease in channel length 
Entrenchment ratio > 2.5 
Define river corridor based on meander belt  
Restore natural form and function 
Preserve function of headwater streams 

WATER QUALITY 
Interim  
 

Low impacts to water 
temperature 
 
Moderate impacts to 
dissolved oxygen 
 
High impacts to 
suspended solids, 
total phosphorus, 
surface water nitrite 
and nitrate, and 
surface water and 
groundwater chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

Ultimate  
 

Low impacts to water 
temperature 
 
Moderate impacts to 
dissolved oxygen 
 
High impacts to 
suspended solids, 
total phosphorus, 
surface water nitrite 
and nitrate, and 
surface water and 
groundwater chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows and 
<5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

• Water temperature 
• Suspended solids 

• Qualitative assessment 
of runoff, 2-yr storm 
event and loss of 
baseflows and riparian 
cover 

• Total phosphorus 
• Chloride 
• Nitrate 

• Chloride dilution 
calculations to account 
for road salting 

• Nitrite 
• Un-ionized ammonia 

• Mass balance 
calculations for 
Georgetown WPCP 

• Dissolved oxygen 
modeling for 
Georgetown WPCP 

• Water temperature • Qualitative assessment 
of runoff, 2-yr storm 
event and loss of 
baseflows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Chloride 
• Nitrate 

• Chloride dilution 
calculations to account 
for road salting 

• Nitrite 
• Un-ionized ammonia 

 

• Mass balance 
calculations for 
Georgetown WPCP 

• Dissolved oxygen 
modeling for 
Georgetown WPCP 
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Ultimate  
Pumping  
 

Moderate impacts 
to water 
temperature 
 
High impacts to 
suspended solids, 
total phosphorus, 
dissolved oxygen 
surface water 
nitrite and nitrate, 
and surface water 
and groundwater 
chloride 

High Summer Max Water temperature <20oC 
Suspended Solids -<25 mg/l increase in high flows 
and <5 mg/l in low flows 
Total phosphorus <30 ug/L 
Dissolved oxygen > 5mg/L 
Nitrate <2.5 mg/L 
Chloride <250 mg/L 

BENTHICS 
Interim  
 

Benthic community Number of Taxa (S) 
Number of EPT taxa 
% EPT 
Diversity (H’) 
Biotic Index 
Water Quality Index 
% Oligochaetes 
% Chironomids 
% Isopods 

Medium   High S > 20 
EPT Taxa > 3 
% EPT > 10 
H’ > 3 
HBI < 6 
WQI > 9 
% Oligochaetes > 10 and < 30 
% Chironomids > 10 and < 40 
% Isopods > 1 and < 5 

Ultimate  
 

Benthic community Same as above High High Same as above 

Ultimate  
Pumping  
 

Benthic community Same as above High High Same as above 

• Water temperature • Qualitative assessment 
of runoff, 2-yr storm 
event and loss of 
baseflows and riparian 
cover 

• Suspended solids 
• Total phosphorus 
• Chloride 
• Nitrate 

• Chloride dilution 
calculations to account 
for road salting 

• Un-ionized ammonia 

• Mass balance 
calculations for 
Georgetown WPCP 

• Dissolved oxygen 
modeling for 
Georgetown WPCP 
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SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

AQUATICS 
Interim  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Medium – Mixed 
Coldwater 

Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

Ultimate  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Medium – Mixed 
Coldwater 

Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 
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SUBCATCHMENT 1125 

SCENARIO TOOL INDICATOR IMPACT SENSITIVITY OBJECTIVE 

Ultimate  
Pumping  
 

Fish Species Composition 
and Abundance or 
Biomass 

Water Table 
Baseflow 
Streamflow 
Fluvial Geomorphology 
Water Temperature 
Total Phosphorous 
Unionized Ammonia 
Riparian 
Wetland 

High Medium – Mixed 
Coldwater 

Maintain water table and upwelling gradient in 
spawning areas. 
Maintain baseflows. 
Maintain ratio of runoff and baseflow (>20%). 
Maintain flow and sediment regime responsible for a 
quasi-equilibrium in channel shape, substrate, pool-riffle 
morphology and sinuosity (no excess erosion or 
sedimentation). 
Summer maximum <20C 
TP < 0.06 mg/l 
N < 2.5 mg/l 
Maintain or enhance buffered stream length and width 
to 60m. 
Maintain wetland hydrology and enhance area to 10% 
catchment. 

 


