MOE ESD- Region 2 Information Requirements for WPP Applications (May 26, 2008)

Preliminary Project Description (PPD) Stage

	1. Project Overview
	MOE-ESD interests 
	Relevant guideline

	1. Regional map (1: 250,000) showing location of project watershed and distance from nearest community.
	Proposed project location
	n/a

	2. Watershed overview: 

a) stream name (gazetted &/or local) and SISS watershed code;

b) drainage area & stream order (1:20,000) at intake & powerhouse; 

c) general description of surface materials and topography; 

d) hypsometry and elevation(s) at proposed point(s) of diversion; 

e) glacial and lake coverage;

f) TRIM & NTS map number(s) for project location;

g) forest cover type(s); 

h) proposed project footprint at appropriate scale for relevant detail.
	Proposed project watershed
	n/a

	 3. Topographic maps (on 1:20,000 TRIM base) showing: 

a) all streams & tributaries, affected and identification of any fisheries-sensitive watersheds or temperature-sensitive streams; 

b) all points of diversion; 

c) watershed boundaries to 3rd order; 

d) existing roads and trails;

e) all physical infrastructure required for project construction, operation and maintenance (e.g. dam, diversion weir, penstock,

powerhouse, tailrace, transmission corridor, roads). 
	Proposed project footprint, and potential or cumulative effects.
	Standards for Fish & Fish Habitat Maps V3.0 (RIC, 2001)

	4. Describe proposed infrastructure: 

a) dam structure (type and height), diversion weir, provision for throughput of sediment and LWD past dam, fish passage past dam; 

b) construction timing; 

c) impact area; 

d) project lifespan.
	Proposed project details
	n/a

	5. Describe other industrial activities in watershed (e.g. forestry, mining, other hydroelectric power generation facilities).
	Cumulative effects
	n/a

	2. Biological/Ecological  Information
	MOE-ESD interests 
	Relevant guideline

	6. Compile and map (at appropriate scales) known information (with reference sources) on resident and anadromous fish:

a) utilization; 

b) species presence;

c) distribution; 

d) known upstream distribution limit(s)by species, with confirmed and suspected fish migration barriers/obstacles.  
	Fish presence/absence in the diversion reach
	Province of BC (1997), FPC (1998), RISC (2004), Hatfield et al.  (2007).

	7. Compile and map (at appropriate scales, and as per MOE guidelines, listed at www.sccp.ca) known information within the watershed on:

a) red and blue listed animals; 

b) red and blue listed plants and plant communities; 

c) COSEWIC & SARA listed species; 

d) regionally significant species (see Region 2 list: Mike Willcox).  
	Species presence/ absence in (or adjacent to) the diversion reach and associated infrastructure
	Step 1 of “Working Draft Guidelines for Dealing with Development Effects on Species and Ecosystems at Risk” (Anon,  July 2006)

	8. Compile and map (at appropriate scales) known information on:

a) Wildlife Habitat areas (WHAs): http://www.env.gov.bc.ca/wld/identified/index.html; 

b) Ungulate Winter Ranges (UWR) and other habitats required under the Wildlife Act &Forest and Range Practices Act (see Region 2 list); 

c) Special Resource Management Zones (SRMZ).
	Habitat extent adjacent to the diversion reach and associated infrastructure
	WHAs: contact MOE-ESD Regional staff 

UWRs: contact MAL (Miki Shoji) for ftp site.

	9. Summarize fish stocks and ecotypes in project area; consider the likelihood that stocks are migratory and utilize areas downstream or upstream of the Project.
	Likelihood of healthy fish stocks in diversion reach; adfluvial stock?
	RISC (2001), Hatfield et al.  (2007)

	10. Compile any existing baseflow water chemistry data with emphasis on: low-level macro-nutrient parameters (N, P);alkalinity (mg/L CaCO3); electrical conductivity (µS/cm); known TDS; pH; water temperatures (single point sample or continuous sampling).
	Likelihood of high fish abundance in diversion reach; potential basis for compensation
	RISC (1997b), Table 3 of Lewis et al. (2004)

	3. Hydrological Information
	MOE-ESD interests
	Relevant guideline

	11. Preliminary regional analysis to estimate:

a) mean annual discharge (MAD); 

b) mean monthly discharges (MMD); 

c) 7-day average low flow (mean annual, 5, 20 & 50 years); 

d) 200-year instantaneous peak flow;

e) flow exceedence curves for each month and determine 80% exceedence flow in cms and %MAD;

f) elevations and relative catchments of intake and powerhouse;

g) candidate long-term WSC hydrometric stations in the area of interest showing stations selected for regional hydrology analysis;

h) maximum proposed quantity of water to be diverted.
	Sensitivity of low flows where expressed as a proportion of mean annual flows.  Likelihood of significant changes to hydrology resulting from project operation (e.g. Likelihood of altered flow regime: rain, snow or rain-on-snow dominated).
	LWBC (2005)

	12. Channel confinement, geology and stream type.  One may use large scale air photos or maps to determine the likelihood of the diversion reach containing off-channel habitats in braided sections, fish barriers (partial or complete), or narrow canyonized sections.
	Are sections of the diversion reach likely to be particularly sensitive to reduced flow?
	Stream width is narrower than usual if width<<6*(mad)0.5

	13. Ecosection, ecoregion & ecoprovince of diversion reach: support for proposed unit runoff, seasonal flow regime & fish productivity.
	Does regional (modeled) data support proposed onsite info?
	EcoProvince web link

	4. Geomorphology Information
	MOE-ESD interests 
	Relevant guideline

	14. Length of erodible channel in diversion reach as a proportion of total diversion reach
	Likelihood of channel changing as a result of flow diversion.
	MOF/MOELP (1996) [Channel Assessment Procedure], Lewis et al, 2004.

	15. Gradient of diversion reach, and presence of features that may affect sediment transport (e.g. significant changes in channel gradient, lakes, waterfalls).
	Likelihood of channel changes as a result of flow diversion.
	MOF/MOELP (1996), Lewis et al, 2004.

	5. Proposed Outline for Development Plan
	MOE-ESD interests
	Relevant guideline

	16. Acknowledge MOE information needs for Development Plan.
17. Provide strategy for data collection and analysis, such as sample locations, methods and timing.     
	Assurance that MOE information needs will be met
	As described in guidelines noted above.


Development Plan (DP) Template- (Section 1) Biology/ecology, hydrology & geomorphology

	1. Biological Information 
	MOE-ESD interests
	Relevant guideline

	1. Written report: methods & results of field sampling and discussion of project related impacts to fish and fish habitat, including:

a) completed fish collection forms & site cards per RISC standards; 

b) photos of sampling locations, important stream features (e.g. barriers) and representative fish species;  

c) site & fish data annotated on 1:20,000 TRIM (RISC standards).  

AND Completion of a non-fish bearing status report if non-fish bearing status is being proposed.     
	Fish bearing status.

Identification of all fish species downstream, upstream and within the diversion reach. 
	Province of BC (1997), FPC (1998), RIC (2001), RISC (2006), Hatfield et al.  (2007)

	2. Fish life-history periodicity tables including: 

a) critical timing of life stages by species in the watershed; 

b) habitat preferences;

c) ecological flows (e.g. substrate flushing, channel forming, pre-spawn holding, juvenile & adult rearing, off-channel links, spawning/passage).
	Limiting and critical factors for each species by month and life history stage.  Adoption of highest flow requirement.
	Hatfield et al.  (2007)

	3. Fish abundance by species in diversion reach.
	Understanding of population structure & abundance to compare in a BACI analysis.
	RIC (2001); Hatfield et al.  (2007)

	4. Mesohabitat classification for fish- proportions of diversion reach within each mesohabitat at base flow.
	Interpretation of PHabSim results, and population changes resulting from  habitat changes.
	Johnson & Slaney (1996); Lewis et al. (2004)

	5. Consideration of how project construction and operation will affect fish populations and their instream and riparian habitats.
	Maintenance of fish populations (and other species) and habitats.
	None

	6. Basic seasonal water chemistry data (as per Site Card) with emphasis on low-level macro-nutrient parameters (N, P), total alkalinity, temperature and electrical conductivity (uS/cm).  Any additional baseline water quality data to be included in a monitoring program should be analyzed and summarized.
	Interpretation of fish presence, and prediction of maximum fish abundance.
	RISC (1997); Lewis et al.(2004); Hatfield et al.  (2007)

	7. Assessment of invertebrate production and drift within the diversion reach that is adequate to assess biological productivity and to serve as a meaningful baseline for post-diversion monitoring.
	Biological productivity in diversion reach.
	Hatfield et al.  (2007)

	8. Presence/absence assessment on red and blue listed animals, plants and plant communities, COSEWIC & SARA listed species and regionally significant species as identified in the PPD.
	Prioritization and development of a strategy to maintain biodiversity for protected species.
	Step 2 of Working Draft Guidelines (Anon,  July 2006)

	9. Consideration of how project construction and operation will affect identified red and blue listed animals, plants and plant communities, COSEWIC & SARA listed species and regionally significant species.
	As above
	Step 3 of Working Draft Guidelines (Anon,  July 2006)

	10. Summary of projected impacts to red & blue listed animals, plants and plant communities, COSEWIC & SARA listed species, and regionally significant species.
	As above
	Working Draft Guidelines (Anon,  July 2006)

	11. Consideration of how project construction and operation will affect identified WHAs, UWRs, SRMZs and other habitats required under the Wildlife Act.  Include a detailed proposal of construction activities (timing and duration), and cumulative impacts (e.g. how the project will affect wildlife migration, seasonal movements or undisturbed access to seasonal foods for grizzly bears & ungulates). 
	As above
	As identified under PPD, requires hiring a suitably qualified wildlife biologist..


Development Plan (DP) Template- (Section 1) Biology/ecology, hydrology & geomorphology (cont’d)
	2. Hydrological Information
	MOE-ESD interests
	Relevant guideline

	12. At least one year on-site continuous hydrometric data, including:

a) a description of the monitoring site and equipment used;

b) a minimum of ten discharge measurements, well-distributed in the range of expected post-diversion flows, along with site photos at high & low flow limits of discharge measurements;

c) chronological record of site visits with copies of original gauging notes and level check notes;

d) chronological summary of gauge level checks indicating all applicable gauge corrections;

e) fully documented methods: rating curve generation & flow sets;

f) rating curve & regression ANOVA, including error analysis.
	Assurance that the professional has undertaken due diligence and followed best practices for the collection and documentation of onsite hydrometric data.
	LWBC (2005)

	13. Regional Analysis, including: 

a) map of candidate long-term WSC stations in the area of interest showing stations selected for regional analysis;
b) a regional station table summarizing key basin characteristics and flow statistics for regional WSC stations;
c) description of criteria employed to select candidate stations for regional analysis;
d) description of the methodology used in regional analysis;
e) discussion of error analysis.
	Assurance that the professional has undertaken due diligence and followed best practices for the regional analysis.   
	LWBC (2005)

	14. Discharge estimates, integrating onsite data & regional analysis:

a) plot of collected on-site daily data at intake (extrapolated to intake, if need be), superimposed on concurrent WSC daily flow;
b) regression analysis quantitatively defines relation between data collected on-site and data collected at relevant WSC station(s);
c) stream flow estimates at intake: MAD and MMD, 7-day average low flow and peak flows (mean annual, 5, 20, 50 years for both);
d) formal comparison of the various unit runoff values derived;
e) flow duration curves: mean annual and monthly flow duration curves (both natural and diverted plant flow should be identified) with an explanation of any correction factors;
f) summary table and plot of mean monthly flows for the 5-, 10- and 20-year dry and wet Return periods;
g) discussion and quantitative estimates of error and bias.
	Assurance that the professional has undertaken due diligence and followed best practices in the development of the stream flow estimates.  
	LWBC (2005)

	15. If local inflow to the diversion section exceeds 10% of MAD at the intake, an additional time series of baseline and post-project flow conditions should be calculated at the powerhouse.
	Hydrologic effects of tributaries on stream flow in the diversion reach.
	n/a

	3. Geomorphology information in the diversion reach
	MOE-ESD interests 
	Relevant guideline

	16. Likelihood of flow diversion and dam operation (i.e. reduced or altered substrate/sediment and LWD throughput) resulting in:

a) changes in channel stability (lateral and vertical) within the diversion reach;

b) changes in stream geomorphology, quantified as proportions of the various mesohabitats in the diversion reach.
	Minimizing the likelihood of impacts on key habitats for species of concern (e.g. sufficiency of residual flows given the reduced wetted width).
	MOF/MOELP (1996), Requires hiring a suitably qualified fluvial geomoprhologist.

	17. Terrain Stability as function of projected land use. Identify:

a) social, environmental & economic values at risk of damage from landslides and sedimentation (i.e. important downstream habitats for species of concern, recreational fishing areas, road crossings);
b) modifications to road sections affected by works that will be required to prevent landslides;
c) existing drainage systems and location of drainage divides;
d) probability assessment of dam being over-topped by landslide, using a probabilistic assessment, not qualitative rating 
	Minimizing the likelihood of impacts to important habitats for species of concern.  
	Requires hiring a suitably qualified terrain stability expert.

	4. Recreational info for the diversion reach and adjacent areas
	MOE-ESD interests
	Relevant guideline

	18. Describe impacts on fishing or hunting activities in the diversion reach , or adjacent to the project area during or post construction.
	Minimizing impacts to fishing and hunting activities.
	None


DP Template- (Section 2) Instream flows (this section must integrate all information from DP Section 1)

	5. Instream Flow Assessment
	MOE-ESD interests
	Relevant guideline

	19. Based on steps from Section 4.1.1.10 of Lewis et al. (2004):

a) Identify the species of concern (there may be more than one).  
b) Identify all limiting life stage(s) for the species of concern.
c) Identify habitat parameters critical to species of interest. 
d) Identify the most important habitats for the species of concern by month and highest flow requirement. 
e) Identify critical time periods for species & life history of interest. 
f) Calculate habitat quantity for the life stage/species of concern in the reaches/mesohabitats of importance during the critical period. There may be multiple critical periods (“habitat bottlenecks”).
g) Calculate and plot flow exceedence curves by month for two flow states (natural baseline and post-Project).
h) Calculate the duration and magnitude of low flows by season under baseline and post-Project conditions.
i) Calculate physical habitat as a function of daily flow for each day in the critical period, using the historic flow record under baseline and post-Project conditions. Also consider a comparison of over-wintering habitat requirements versus that of summer habitat.
j) Compare baseline to post-Project conditions (tables, graphs).
k) Use site-specific data, scientific literature & professional opinion to interpret biological significance of estimated changes in habitat 
Implicit in steps a) to k) are the following requirements (#20-26):
	Rationalized minimum instream flows for each week and month; contrast of residual daily flows after diversion and with natural inflows; overlay results on log10 scale. 

The analysis must be done for an average year, a drought year (i.e. year has a 7-day low flow with a return period >10 years), and a wet year (i.e. year includes a flood with a return period > 10 years), with specific time benchmarks (e.g. 1976 as a wet year). Provide clear indication of periods & water year types that no diversions will occur.
	Lewis et al. (2004)

	20. Establish at least five permanent surveyed cross-sections in the diversion reach (at locations deemed by a Professional Biologist to be limiting for fish population maintenance at the proposed instream flows) with at least three discharge measurements per cross-section (spread evenly amongst the range of expected post-diversion flows).
	Post-project audit to confirm if the habitat-flow analysis requires further refinement.
	None

	21. Photographs at several locations within the diversion reach (including the five cross-sections) at a known discharge, preferably near the lowest instream flow proposed by the proponent.  
	Supports lack of onsite agency inspection and as a quick perception check.
	None

	22. Analysis of changes in hydraulic properties at the cross-sections as a function of stream flow.  Methods of analysis may be simple (e.g. Riffle Analysis with approved HSI curves, at-a-station hydraulic geometry) or detailed (PHabSim) but must follow standard protocol.
	Empirical basis specific to diversion reach conditions to determine IFRs.
	Instream Flow Council (2004)

	23. Proposed instream flows tabulated on a monthly (or bi-weekly, if appropriate) basis, expressed in three flow metrics: flow (l/s or m3/s), as a percentage of mean annual discharge (i.e. %MAD) and as the return period of an equivalent 7-day low flow.  Proposed instream flows must also be shown graphically, overlaying fish periodicity and residual flows, completed for average, drought and wet years. 
	Graphical aid to reviewers (and public), supported by the IFR analysis.
	None

	24. Discussion and professional assessment of how proposed instream flows will affect ecological function via six components:

a) Flushing Flows and channel maintenance;

b) Flood Pulse;

c) Connectivity, both within the mainstem and to tributaries & off-channel areas (e.g. sidechannels & wetlands);

d) Source of fish behavioural cues;

e) Passage and spawning flows.
	Likelihood of decreased fish habitat diversity  & connectivity; increased frazil ice formation; increased variation in water temperature in diversion reach .
	Lewis et al. (2004), Hatfield et al.  (2007)

	25. Consideration of how the maximum quantity of water to be diverted will affect post-diversion sediment transport.  Specifically, how will the frequency of channel-forming flows be affected by the proposed maximum flow diversion?
	Post-diversion frequency of channel-forming flows (e.g. flows >400%MAD) versus pre-diversion 
	None

	26. Discussion and professional assessment of how proposed instream flows will affect:

a) fish periodicity, abundance & distribution;

b) abundance & distribution of other species in the Project Area;

c) mesohabitat (proportions & proper function) for fish;

d) stream channel stability (lateral and vertical).
	Integrated effect of proposed flow diversion on biota and associated habitat in Project Area.  
	None


DP Template- (Section 3) Impact assessment, construction and operational monitoring programs (this section must integrate all information from DP Sections 1&2)

	6. Impact Assessment & Proposed Mitigation/Compensation
	MOE-ESD interests
	Relevant guideline

	27. This should include, but is not limited to, the following sections:

instream flow for fish, wildlife and habitat required for non-fish species, instream flow for recreation, flood control, water quality, bridges and ferries, roads (e.g. construction timing, maintenance), transmission lines (e.g. location, length, footprint), Crown owned resources, existing rights (e.g. land tenures), First Nations, aesthetic values, mineral claims, navigation issues, hazard to public, hazard to environment, public access.  Ensure that footprints of all infrastructure required for project construction & operation are considered.  Note that these components (and others) may also need to be considered in a Cumulative Effects Assessment (CEA) under Federal legislation.
	To understand potential impacts and allow formation of appropriate mitigation and compensation plans to ensure ‘no net loss’ of habitat.
	None

	28. Each section should include:

a) Concise statement of impact;
b) Proposed mitigation or compensation of impact;
c) Summary of data on which impact assessment is based, & where a copy of data may be obtained;
d) Standards for the collection of data used to assess impacts;
e) Terms of reference for additional studies if the proponent is unable to fully assess the impact;
f) Sections absent of impacts should still be included, with an explanation justifying of the absence of impacts.
	Professional reliance: encouraging the proponent to undertake due diligence and to restrict provision of technical opinion to qualified professionals.
	None

	7. Monitoring Program 
	MOE-ESD interests
	Relevant guideline

	29. Construction Monitoring Program, including measurement of:

a) water quality (e.g. suspended sediment, water temperature);

b) sediment mobilization on roads and at stream crossings;

c) disturbance to wildlife migration, bird nesting, etc.
	Assurance that environmental impacts during construction will be negligible
	None

	30. Operational Monitoring Program suitable to quantify project impacts on biota and associated habitat.  This could include: 

a) monitoring of flows to ensure sufficient water to maintain fish passage and populations, especially in low flows; 

b) compensation monitoring – compliance & effectiveness; 

c) monitoring to ensure that screening of water intake is effective in preventing entrainment of fish in penstock; 

d) monitoring to ensure that post-construction sediment and erosion control measures are effective;

e) compliance monitoring of instream flows: installation of pressure transducer in diversion reach, and development of rating curve to convert to stream flow.  Data to be submitted to WSD & ESD annually, and monitored continuously by proponent such that any deficiencies in the instream flow are identified, acknowledged and resolved.
	Effectiveness monitoring aims to verify that anticipated impacts are reasonably similar to pre-development predictions.  

Compliance monitoring aims to verify that terms & conditions of approvals (e.g. Water Act, Fisheries Act) are being met.  

Monitoring is a requisite component of adaptive management.
	Hatfield et al. (2007), Waterpower Guidebook (2008)

	31. The operational monitoring program must include pre-diversion collection and analysis of fish species presence and abundance data, and/or baseline data for critical species (e.g. macro invertebrate drift estimates) or habitat likely to be impacted by the proposed project  These may include seasonal impacts to terrestrial species (e.g. ungulate feeding, grizzly bear migration) or to water temperature.
	As above.
	Hatfield et al. (2007), Waterpower Guidebook (2008)

	8. Operational Plans
	MOE-ESD interests
	Relevant guideline

	32. An Operational Management Plan to ensure: 

a) passage of sediment and LWD past the diversion dam;

b) appropriate ramping rates: general and daily operations, maintenance and emergency operations  including fish salvage; 

c) prevention of fish injury and/or mortality at intake (e.g. screens).
	Assurance that regular facility operations do not contribute to unforeseen and avoidable environmental impacts. 
	Incomplete; use relevant literature and see Cathcarte (2005) for ramping
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