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Babine Lake Rd

Hydrology - Annual

The map shows the query and downstream watersheds. The table below provides an overview of hydrology and existing allocations in these

watersheds.
Telkwa
2 km
Query Watershed Downstream Watershed

29.5
0.061
0.006

9.3

Present*

Area (km?)
Mean Annual Discharge (mé/s)
Allocations (m?/s)
Allocations (%)

Reserves & Restrictions

40.4
0.084
0.009

10.6

Present*

1,913,640
178,601

Winter, Summer

Volume Runoff (m3/yr)
Volume Allocations (m3/yr)

Seasonal Flow Sensitivity**

2,662,545
281,261

Winter, Summer

The downstream watershed is defined at the location where the queried drainage meets with another drainage of comparable size. For information further downstream, please generate an additional report at
a location of interest. Predictions for small watersheds (generally smaller than 50 sq. km.) may be less accurate due to the lack of hydrometric data available for watersheds of this size.

* For more information on water reserves or restrictions present in the watershed, please visit the links below or contact FrontCounter BC.

(Z' FrontCounter BC: www.frontcounterbc.ca £ Email: FrontCounterBC@gov.bc.ca & Toll Free: 1-877-855-3222 X Outside North America: ++1-778-372-0729

(Z' Water Reservations: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/water-reservations
(2" Water Restrictions: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/water-allocation-restrictions

**Ptolemy, R. Environmental Flow Protection in British Columbia. Presentation to 2015 IFC Panel, April 29, 2015.
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Hydrology - Monthly round Lake

The chart and table show information on modeled hydrology and existing allocations in the query watershed. Notes are provided at
the bottom on data sources, methods, and interpretation. Environmental flow needs risk levels are as defined in the Province of BC
Environmental Flow Needs Policy.

Monthly Discharge (m3/s)

Legend 02

Risk Management Level 1 S
Risk Management Level 2
Risk Management Level 3
Existing Allocations 1
0.15

Mean Annual Discharge -
(MAD)

MAD ~  =---- 0.061 m¥/s
20%MAD - - - -- 0.012 m¥/s 01
10% MAD 0.006 m*/s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean Monthly Discharge (m3/s) 0.021 0.028 0.029 0.061 0.190 0.149 0.049 0.012 0.036 0.064 0.049 0.039

% of MAD 34.2% 46.5% 47.2% 100.1%  313.2%  245.9% 81.0% 19.3% 58.8% 106.3% 81.1% 64.5%

Flow Sensitivity Low Low Low Low Low Low Low Mod Low Low Low Low

Existing Allocations (m3/s) 0.002 0.002 0.002 0.002 0.002 0.009 0.023 0.013 0.006 0.002 0.002 0.002

Potential Allocation (m3/s, Risk Mgmt 1) 0.001 0.002 0.002 0.007 0.026 0.014 0.000 0.000 0.000 0.008 0.005 0.004
Potential Allocation (m3/s, Risk Mgmt 2) 0.002 0.003 0.004 0.010 0.036 0.021 0.000 0.000 0.001 0.011 0.008 0.006

Potential Allocation (m3/s, Risk Mgmt 3) >0.002 >0.003 >0.004 >0.010 >0.036 >0.021 >0.000 >0.000 >0.001 >0.011 >0.008 >0.006

Methods: Monthly discharge estimates have been generated from a hydrologic model. Existing allocation volumes have been summarized from government water licence and short term approval databases.
Potential allocations are determined using criteria established in the Province of BC Environmental Flow Needs (EFN) Policy. Risk management levels have been calculated assuming the presence of fish. If the
source can be classified as non-fish bearing, this may affect risk management levels. For more information on the EFN policy: https.//wwwZ.gov.bc.ca/gov/content/environment/air-land-water/water/water-
licensing-rights/water-policies/environmental-flow-needs

Risk Management Levels: The Province of BC Environmental Flow Needs Policy establishes risk management levels to be used in the evaluation of applications for water rights. Risk Management Levels and
associated Risk Management Measures are discussed on page 5 of this report.

Error: The query watershed is within the Skeena Region. The hydrologic modeling study conducted in this region employed a water balance approach to estimate runoff in ungauged basins. The model was
calibrated using stream flow measurements from the Water Survey of Canada, and validated using a leave-one-out cross validation. The model used 123 watersheds with hydrometric gauges, and included
detailed information on watershed climate, evapotranspiration, topography, vegetation and land cover. Error metrics calculated for the entire model domain are: Mean error = -2.8%, Median Error = -4.2%, Mean
Absolute Error = 13.9%, Watersheds within +/- 20% = 80.5%.

Allocations: Existing allocation volumes are determined from digital databases and include BC Water Sustainability Act licences and short term approvals. These represent a maximum amount of water
authorized, not actual use. In many cases, licences may have additional terms and conditions to those represented in the digital version which are not represented. This may result in existing allocation volumes
being presented as larger than are actually approved, either in total (on an annual basis) or for individual months. On subsequent pages of this report, information on each licence occurring in the watershed is
provided, along with links to scanned copies of complete water licence information. For more information on specific areas of concern, please contact Water Stewardship Staff via FrontCounter BC. Contact
information for FrontCounter BC is provided on page 2 of this report.
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HYdfOlOgy - Monthly Lacroix Creek

The chart and table show information on modeled hydrology and existing allocations in the downstream watershed, where the
subject drainage meets with another drainage of comparable size. Notes are provided at the bottom on data sources, methods, and
interpretation. Environmental flow needs risk levels are as defined in the Province of BC Environmental Flow Needs Policy.

Monthly Discharge (m3/s)

Legend

Risk Management Level 1 —"
Risk Management Level 2 0.25

Risk Management Level 3

Existing Allocations 1

Mean Annual Discharge ~ °2
(MAD) L]

MAD === 0.084 m3/s

0.15
20% MAD - = - - - 0.017 m?¥/s
10% MAD 0.008 m3/s

0.1

[—]
________________ [———— . - I e mmmm— =
[—]
[——1
0.05
[ —— I ——— |
_ (.
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean Monthly Discharge (m3/s) 0.035 0.042 0.043 0.087 0.263 0.197 0.058 0.015 0.047 0.092 0.074 0.059

% of MAD 41.8% 50.1% 50.5%  102.9%  311.3%  2332%  68.7% 17.9% 55.7%  108.6%  87.4% 70.2%

Flow Sensitivity Low Low Low Low Low Low Low Mod Low Low Low Low

Existing Allocations (m?3/s) 0.002 0.002 0.002 0.002 0.002 0.014 0.041 0.022 0.010 0.002 0.002 0.002

Potential Allocation (m3/s, Risk Mgmt 1) 0.003 0.004 0.004 0.011 0.037 0.015 0.000 0.000 0.000 0.011 0.009 0.007
Potential Allocation (m3/s, Risk Mgmt 2) 0.005 0.006 0.006 0.015 0.050 0.025 0.000 0.000 0.000 0.016 0.012 0.009

Potential Allocation (m3/s, Risk Mgmt 3) >0.005 >0.006 >0.006 >0.015 >0.050 >0.025 >0.000 >0.000 >0.000 >0.016 >0.012 >0.009

Methods: Monthly discharge estimates have been generated from a hydrologic model. Existing allocation volumes have been summarized from government water licence and short term approval databases.
Potential allocations are determined using criteria established in the Province of BC Environmental Flow Needs (EFN) Policy. Risk management levels have been calculated assuming the presence of fish. If the
source can be classified as non-fish bearing, this may affect risk management levels. For more information on the EFN policy: htips.//wwwZ.gov.bc.ca/gov/content/environment/air-land-water/water/water-
licensing-rights/water-policies/environmental-flow-needs

Risk Management Levels: The Province of BC Environmental Flow Needs Policy establishes risk management levels to be used in the evaluation of applications for water rights. Risk Management Levels and
associated Risk Management Measures are discussed on page 5 of this report.

Error: The query watershed is within the Skeena Region. The hydrologic modeling study conducted in this region employed a water balance approach to estimate runoff in ungauged basins. The model was
calibrated using stream flow measurements from the Water Survey of Canada, and validated using a leave-one-out cross validation. The model used 123 watersheds with hydrometric gauges, and included
detailed information on watershed climate, evapotranspiration, topography, vegetation and land cover. Error metrics calculated for the entire model domain are: Mean error = -2.8%, Median Error = -4.2%, Mean
Absolute Error = 13.9%, Watersheds within +/- 20% = 80.5%.

Allocations: Existing allocation volumes are determined from digital databases and include BC Water Sustainability Act licences and short term approvals. These represent a maximum amount of water
authorized, not actual use. In many cases, licences may have additional terms and conditions to those represented in the digital version which are not represented. This may result in existing allocation volumes
being presented as larger than are actually approved, either in total (on an annual basis) or for individual months. On subsequent pages of this report, information on each licence occurring in the watershed is

provided, along with links to scanned copies of complete water licence information. For more information on specific areas of concern, please contact Water Stewardship Staff via FrontCounter BC. Contact
information for FrontCounter BC is provided on page 2 of this report.
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Risk Management Levels and Measures

Guide to interpreting potential allocation amounts in each environmental flow needs risk level as defined in the Province of BC
Environmental Flow Needs Policy.

Water volumes presented as "Potential Allocations" within this report are determined in consideration of the Province of BCEnvironmental Flow Needs Policy.
Within the Policy, risk management measures are suggested to assess or mitigate potential effects of withdrawals from a stream, and provide an ecosystem
perspective on environmental flow needs. The measures are associated with risk levels 1, 2, and 3 and are intended to guide where more caution may be
needed in reviewing an application or making a decision.

Where there are known species or habitat sensitivities, more detailed, site-specific studies may be required. Where detailed assessments or studies exist, they
will supersede policy recommendations.

Risk management levels, for assessing new applications to withdraw water, are determined for each month using the relationship of mean monthly flows to the
mean annual discharge, and also using a stream size threshold based on mean annual flows. The calculations presented within this report assume all streams
are fish-bearing. Where no water is indicated as available under a risk level, the stream may be very flow sensitive during that time, or the stream may have
existing allocations in excess of the relevant threshold.

Inter-annual hydrologic variability may affect the amount of water available in a given year. The impact of this variability on water allocations should be
considered separately from the information presented in this report.

The following risk management measures may be appropriate for consideration before a decision is made, could be completed by regional staff to inform a
decision, or could be a condition of the licence or approval.

Risk management measures may differ for short-term approvals vs. licences and may vary in relation to withdrawal amounts.

Risk Management Level: Risk Management Level: Risk Management Level:
Measures to assess or mitigate Measures to assess or mitigate Measures to assess or mitigate
potential effects on low sensitivity potential effects on moderate potential effects on high sensitivity
flow periods: sensitivity flow periods: flow periods:
1. Assess veracity of information and In addition to Level 1 measures: In addition to Level 2 measures:
iat thod d, ) ) L .
?:surglg;é;;ropna € MELoEs are use 1. Establish adequate baseline 1. Issue limited licence term, allowing for
.g.,. hydrological data before withdrawals review and potential adjustment (e.g., 5
2. Consider downstream users and . .
species/habitats 2. Prepare reconnaissance-level fish and years)
P fish habitat impact assessment (e.g., 2. Prepare detailed habitat assessment
Section 4.1.10.1 in Lewis et al. 2004) (e.g., Lewis et al. 2004; Hatfield et al.
3. Issue seasonal licence, or restrictions 2007)

during low flow periods

4. Development of off-stream storage

5. Inclusion of a daily maximum or inst.
withdrawal e.g., greater consideration
of instantaneous demand over
averages

6. Limit pump intake size

7. Monitor and report water use during
higher risk flow periods, e.g., install flow
gauge

8. Monitor low flows and limit withdrawals
when flows drop below a certain level

9. Ministry staff to conduct audit of basin
use/beneficial use review

10. Refuse application to withdraw water

References

Hatfield, T., A. Lewis, and S. Babakaiff. 2007. Guidelines for the collection and analysis of fish and fish habitat data for the purpose of assessing impacts from small hydropower projects in British Columbia.
Lewis, A., T. Hatfield, B. Chilibeck, and C. Roberts. 2004. Assessment methods for aquatic habitat and instream flow characteristics in support of applications to dam, divert, or extract water from streams in
British Columbia. Prepared for Ministry of Water, Land & Air Protection and Ministry of Sustainable Resource Management.

A. Lewis. 2002. Rationale for Multiple British Columbia Instream Flow Standards to Maintain Ecosystem Function and Biodiversity. Draft for Agency Review. Prepared for Ministry of Water, Land and Air
Protection and Ministry of Sustainable Resource Management.

Resources Information Standards Committee: https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/natural-resource-standards-and-guidance/inventory-standards

Water Policies, including Environmental Flow Needs: https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-licensing-rights/water-policies
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Existing Allocations water Licences

Current approved and active applications for term water licences.

BC Water Sustainability Act - Water Licences - 20 Licences, 134,681.46 m® Total Annual Volume

Licensee

Private Individual Name
Waterworks (other than LP) from Round Lake

Private Individual Name
Domestic from Round Lake

Private Individual Name
Domestic from Brummell Spring

Woodmere Cattle Company Ltd. (15601)
Domestic from Calamity Springs

Woodmere Cattle Company Ltd. (15601)
Domestic from Calamity Springs

Private Individual Name
Domestic from Klick Spring

Van Der Meulen Farms (15627)
Domestic from Round Lake

Private Individual Name
Domestic from Round Lake

Private Individual Name
Irrigation: Private from Lacroix Creek

Private Individual Name
Irrigation: Private from Round Lake

Multiple Licence Holders
Irrigation: Private from Round Lake

Private Individual Name
Lwn, Fairway & Grdn: Res L/G from Round Lake

Multiple Licence Holders
Stream Storage: Non-Power from Lacroix Creek

Multiple Licence Holders
Domestic from Lacroix Creek

Multiple Licence Holders
Irrigation: Private from Round Lake

Multiple Licence Holders
Livestock & Animal from Round Lake

Private Individual Name
Domestic from Lacroix Creek

Number

C031778

C046918

C049236

C049828

C049828

C049829

C052599

C065483

C106867

C125002

C125003

C130081

C133645

C133645

C133648

C133648

F124932

POD.

PD35227

PD35226

PD35463

PD35211

PD35213

PD35464

PD35230

PD35225

PD68030

PD35284

PD35284

PD185263

PD35282

PD35282

PD35229

PD35229

PD35281

Priority Date

1966-06-24

1974-11-19

1976-08-30

1976-08-30

1976-08-30

1977-07-22

1978-08-18

1986-03-10

1993-07-14

1987-08-19

1987-08-19

2012-07-23

1973-11-05

1973-11-05

1987-02-02

1987-02-02

1973-11-05

Quantity (m2/year), Flag

13,283.67 T

830.23 T

1,660.46 T

2,490.69 M

2,490.69 M,N

83023 T

1,660.46 T

830.23 T

24,669.60 T

24,669.60 T

24,669.60 T

415.00 T

678.41 T,N

830.23 T

37,004.40 T

682 T

0.00

Water Licence Flag Description

D : Multiple PODs for PUC/qty at each are known/PODs on different sources
M: Max licenced demand for purpose/multiple PODs/qty at each POD unknown
P : Multiple PODs for PUC/qty at each are known/PODs on same source

T : Total demand one POD

Other

A Active application status

N: Licence volumes not used in calculations

R : Rediversion

For more information on water licences:

Water Licence Query Tool:
Water Rights Databases:

water/water/water-licensing-rights/water-licences-app

http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input
https://www2.gov.bc.ca/gov/content/environment/air-land-

Iwati hts-d.

water-rights-
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Existing Allocations water Licences

Current approved and active applications for term water licences.

BC Water Sustainability Act - Water Licences - 20 Licences, 134,681.46 m® Total Annual Volume

Licensee

Number: Priority Date Quantity (mz/year)
Private Individual Name F124932 PD35281 1973-11-05 678.41 T,N
Stream Storage: Non-Power from Lacroix Creek
Private Individual Name F124932 PD35282 1973-11-05 830.23 T
Domestic from Lacroix Creek
Private Individual Name F124932 PD35282 1973-11-05 0.00 N
Stream Storage: Non-Power from Lacroix Creek
Water Licence Flag Description For more information on water licences:
D : Multiple PODs for PUC/qty at each are known/PODs on different sources Water Licence Query Tool: http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input
M: Max licenced demand for purpose/multiple PODs/qty at each POD unknown Water Rights Databases: https://www2.gov.bc.ca/gov/content/environment/air-land-
P : Multiple PODs for PUC/qty at each are known/PODs on same source water/water/water-licensing-rights/water-licences-app /water-rights-datab
T: Total demand one POD
Other

A Active application status
N': Licence volumes not used in calculations
R : Rediversion
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Existing Allocations short Term Approvals (Section 10)

Current approved applications for temporary use of water, with a maximum term of 24 months.

BC Water Sustainability Act - Short Term Approvals (Section 10) - 1 Licence, 43,830.00 m? Total Annual Volume

Licensee Number POD Start Date  End Date Quantity (m3/year)
Billabong Road & Bridge Maintenance Inc. (71280) 6001932 * PD194240 2018-03-01 2020-02-29 43,830.00
Industrial(transportation & Infrastructure) from Round Lake

Water Licence Flag Description For more information on water licences:

D : Multiple PODs for PUC/qty at each are known/PODs on different sources Water Licence Query Tool: http://a100.gov.bc.ca/pub/wtrwhse/water_licences.input

M: Max licenced demand for purpose/multiple PODs/qty at each POD unknown Water Rights Databases: https://www2.gov.bc.ca/gov/content/environment/air-land-

P : Multiple PODs for PUC/qty at each are known/PODs on same source water/water/water-licensing-rights/water-licences-approvals/water-rights-databases

T: Total demand one POD *BC Ministry of Forests, Lands and Natural Resource Operations and Rural Development is statutory decision maker.

Other

**BC Oil and Gas Commission is statutory decision maker.
A Active application status

N: Licence volumes not used in calculations
R : Rediversion
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Land Cover and Topography

Charact?ristic)s of the query watershed. For more information on watershed characterization in British Columbia please refer to Pike and
Wilford (2013).

Land Cover

The land cover characteristics chart illustrates the composition of vegetation and land cover types in the query watershed. These land cover components are
incorporated in the hydrologic model, to represent the variations in evapotranspiration rates amongst the classes.

Type Area (km?) % of Query Watershed (%)
Il Barren 0.2 0.6
Il Coniferous 1.4 4.6
[ Deciduous 22 7.5
I Developed 0.0 0.1
[] Grassland 12.8 43.4
I Herb 71 24.0
I Mixed 2.2 7.3
] shrub 1.7 5.6
[1 Snow/ Glacier 0.0 0.0
[ water 2.0 6.7
= Wetland 0.1 0.2

The land cover characteristics chart illustrates the composition of vegetation and land cover types in the query watershed. These land cover components are
incorporated in the hydrologic model, to represent the variations in evapotranspiration rates amongst the classes.

Topography

Elevation of the query watershed influences hydrology in a number of ways. The amount, and state of precipitation (as rain or snow) is influenced by elevation
substantially. Likewise, temperatures will vary by elevation in value and also direction of temperature gradient throughout the course of the year.

1,000
900
800
700

600

Elevation (m)

500

400

300

200

100

0 T T T T T T T T T 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Cumulative %

The elevation characteristics of the query watershed are shown using a hypsometric curve, which shows the cumulative distribution of elevation by area in the
watershed. Percent values can be used to identify the percentage of the watershed above a given elevation value.

Reference:
Pike, R.G. and D.J. Wilford. 2013. Desktop watershed characterization methods for British Columbia. Prov. B.C., Victoria, B.C. Tech. Rep. 079. www.for.gov.bc.ca/hfd/pubs/Docs/Tr/Tr079.htm.
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Climate

Historic normal conditions and predicted future change.

The climate of the query watershed has been characterized using ClimateWNA (Wang 2012). In the left hand column, charts are presented for the reference time period
1961-1990. In the right hand column, three illustrative climate change scenarios have been selected to estimate a wide range of potential future change in the query
watershed (Murdock and Spittlehouse 2011).

Scenario A illustrates the UKMO HadGEM A1B run 1 global climate model (GCM), scenario B shows the CGCM3 A2 run 4 GCM and scenario C shows the UKMO HadCM3
B1 run 1 GCM. The combination of these three climate models and emissions scenarios were chosen because, over most of British Columbia, they provide a range of
generally hot/dry, warm/very wet, and moderately warm/wet for HadGEM A1B, CGCM3 A2, and HadCM3 B1 respectively.

Historic and future climate change information has been provided to assist in understanding potential changes in the basin as temperature and precipitation are intricately
related to stream flow. For example, snowpack levels affect many aspects of water resources, from instream flows for fish to community water supplies to soil moisture,
groundwater, and aquifer recharge. Climate studies generally indicate a trend of rising air temperatures for all seasons across BC while precipitation trends vary by season
and region (Pike et al. 2008, Rodenhuis et a/. 2007). Local responses to changing precipitation and temperature will differ due to BC's inherent hydrological diversity as well
as varying climate trends. These charts are intended as a quick glance starting point to basin climate change assessment.

Normal (1961 - 1990) Predicted Change (2041 - 2070)

[ Scenario A [ Scenario B [ Scenario C
Monthly temperatures are presented as averages of the monthly mean temperature for the query basin as a whole. Projected changes in temperature may affect the
hydrology in the watershed by influencing the time of freeze and thaw, evapotranspiration rates, form of precipitation, and vegetation composition, among other factors.

5
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The precipitation in the query watershed is shown as an average unit precipitation for the watershed. Changes in precipitation timing and amount may affect the hydrology
in the watershed by influencing the timing and magnitude of peak and low flow conditions. These changes may affect availability of water for environmental flow needs
and human use, and modify the physical characteristics of river channels and associated needs for engineered structures.
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Precipitation as snow in the query watershed is presented as an average unit precipitation for the query basin as a whole. Changes in the amount of precipitation as snow
may affect winter snowpack volumes and associated melt related hydrology in the spring. An increase in rain-on-snow events may be associated with elevated natural
hazard risk from avalanche or other slope stability failures.
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