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Introduction
Wildlife managers involved in BPA Columbia River Wildlife Mitigation as well as the Northwest Power Conservation Council all agree that there is a need to increase the number of habitat units above those reported in the original loss assessments. Wildlife managers have proposed several reasons to justify this action including the following points:

1. The original losses did not include “annualization
2. Tenets of HEP were violated when BPA received “full credit” for acquiring/protecting habitat (HEP protocols do not allow for credit of existing baseline values; however, wildlife managers agreed to this change)

3. Original HEP documents likely underestimated the actual losses

Point 1

The original losses did not include “annualization” because annualization was not widely understood at the time loss assessments were written and, those who did understand annualization recognized it as the “double edged sword” it is (S. Judd, pers. comm.). That is to say, that there is no guarantee that annualized losses would be greater than those listed in the original loss statements. Especially when one considers that if losses are “annualized”, the gains from mitigation projects must also be annualized.
Point 2

HEP protocols do not provide for allowing credit for existing baseline (protection) HU values. As a result, HEP authors suggest that compensation occur on the lowest value (from a HU perspective) property available that has the potential to reach habitat goals (HU gains are the result of increased habitat value realized through enhancement efforts).  Property with existing low habitat value is generally also less expensive to acquire than habitat in good condition. It could be argued, however, that enhancement/maintenance costs could easily compensate for lower acquisition costs.

In any event, wildlife managers and BPA agreed early on to acquire/protect at risk habitats that were in good condition. Ecologically, it only makes sense to protect as much “intact” habitat as possible before protecting less suitable habitat. Following this strategy required that BPA and wildlife managers both recognize the added cost inherent with acquiring higher quality habitat. BPA agreed to pay more to acquire “upgraded” mitigation lands if wildlife managers agreed to award BPA full credit for said properties, which wildlife managers agreed to do. 

Dick Stiehl (USGS, pers. comm.) stated that, it is acceptable to modify some aspects of HEP to meet the needs of organizations as long as all participants agree to the modifications.” Dick also stated that it may be unwise in the long term, because at some point HEP morphs into something else following a certain amount of compromising HEP principles.
Point 3

Most hydro facility loss assessments were drafted long after hydro facilities were constructed. Therefore, loss assessment authors did not have the advantage of pre-construction reconnaissance or current technology, but had to determine habitat loss based mainly on whatever aerial photographs were available at the time. 
In addition to aerial photographs, pre construction habitat quality was also estimated based on interviews with area “old timers”, management entity staff opinion, other anecdotal evidence, and habitat conditions present on sites adjacent to pool areas that were similar to what was lost (also note that habitat variables generally were not measured on these “reference” sites, but were ocular estimates, or based on professional judgment). As a result, it could easily be argued that HUs losses were largely underestimated for most cover types; however, we should also recognize that some cover type/HU losses were likely overstated as well.

In this paper I have attempted to describe two alternatives for increasing the number of mitigation habitat units available to wildlife managers i.e., the Lower Snake River Precedent (Alternative 1) and Back Cast Crediting (Alternative 2). Neither alternative considers applying the nebulous concept of post HEP annalization to losses and/or increasing the number of HUs lost by some unsupported arbitrary factor. More important, both concepts do not further dilute HEP principles. Both alternatives are considered equal in this document.
Assumptions

1. The underlying concerns of wildlife managers are:

a. That loss assessments under reported actual losses

b. BPA receives too much “protection credit”
2. That all parties agree there is a need to develop a rational basis for increasing the number of habitat units available to wildlife managers
3.  That HU numbers will be modified
Alternative 1 – Lower Snake River Precedent
Decrease the number of protection habitat units (HUs) BPA receives for land acquisitions, leases, and/or easements dedicated to wildlife mitigation.
Background
The precedent for awarding less than 1:1 protection credit for funding mitigation acquisitions, leases, and/or easements was established in the early 1980s for Lower Snake River hydro facilities. Agreements between the US Army Corps of Engineers (USACOE), Washington Department of Fish and Wildlife (WDFW), and the US Fish and Wildlife Service (USFWS) outlined a compromise which allowed USACOE to receive 50 percent credit for wildlife values present on private lands purchased by USACOE as wildlife mitigation/compensation for losses caused by Lower Snake River Dams (Giger 1991). 

Agreement participants further recognized that not all mitigation/compensation lands were “equal” regarding protection permanence and associated habitat unit credit. Therefore, mitigation lands were categorized based on protection permanence; percent credit awarded to USACOE varied accordingly (Giger 1991). Mitigation categories and crediting for each category are described below.
Category 1: Lands that have a higher degree of permanence and wildlife management control, and acquired by USACOE specifically for wildlife purposes were given a 50 percent credit for existing (baseline)
 habitat values.

Category 2: Lands that are less secure, acquired by USACOE for primary project purposes, but made available to wildlife agencies on a periodic lease or agreement basis are given a 25 percent credit for extant initial values. 
Category 3: These lands are similar to Category 2 lands except they are under full management control of USACOE. Wildlife management agencies are not generally in a position to direct management activities or to specify that activities meet specific wildlife objectives. These lands were also given a 25 percent credit for baseline habitat values.

Category 4: Lands under the control of entities other than the USACOE or wildlife agencies e. g., cities are provided a 25 percent credit for initial wildlife values.
Discussion
Columbia Basin fish and wildlife managers advocate doubling habitat unit losses identified in hydro facility loss assessments. Although this option is consistent with NPCC recommendations, there are other less arbitrary ways to reach the same goal without further eroding HEP principles. 
First and foremost, arbitrarily doubling the losses without a solid rational basis for doing so further exacerbates and weakens the habitat evaluation procedures (HEP) process, which has been severely criticized by wildlife managers for years and has already been compromised in several areas. Although HEP may not be the most robust tool, it is at least based on science and provides repeatable procedures for estimating habitat losses. 

For example, any “qualified” HEP Team should come to very similar conclusions if the same HEP models and habitat variable measurement techniques are used to determine habitat suitability and habitat units for a specific project area and cover type. This is possible because HEP models list the habitat variables that must be measured, the models describe measurement techniques, and the models provide mathematical aggregations to determine habitat suitability and associated habitat units. The result is a “number” of habitat unit credits that were obtained through a repeatable process that can be scrutinized at any point in the process. 

I am not arguing whether or not the habitat suitability index (HSI), which defines habitat quality for a given species, is absolutely correct. Rather, I am arguing that the HSI was obtained through a process based on science rather than “plucked” from the air. So, instead of arbitrarily doubling the losses e. g., increase the losses at Chief Joseph Dam (Berger and Kuehn 1992) from 8,832 HUs to 17,664 HUs without HEP data to support the action, I suggest it is better to leave the hydro facility losses intact and consider crediting mitigation projects at the 50% rate as was done with USACOE for Lower Snake River hydro facilities. 
Obviously, the net result is the same as doubling the losses. There are several factors, however, that make this potential solution different. These include:       

1. Loss assessment results were based on an accepted process. If losses were arbitrarily doubled, why not make a political decision to triple or quadruple them, or choose some other number? Wouldn’t this make the entire HEP process meaningless? 
2. USACOE crediting for Lower Snake River hydro facilities has set a precedent for crediting habitat units at the 50 percent level that does not thwart the HEP process. HEP results are reported as determined; however, the number credited to BPA is reduced by 50 percent. This does not further compromise HEP processes and protocols. 
3. Crediting wildlife mitigation projects associated with Columbia River and Lower Snake River hydro facilities would be consistent for fully protected mitigation lands.
This section presupposes that the previous crediting scenario is adopted and is of secondary importance relative to the previous section.
The second issue concerns how much credit should be awarded for non permanent mitigation projects including leases, easements, and agreements with management agencies and/or non-government organizations (NGOs). As with USACOE, should non permanent mitigation projects be credited at the 25 percent level? 
Crediting mitigation projects at the 25 percent level may act as a disincentive regarding BPA’s willingness to fund such an action. In addition, lease/easement expenditures may approach fee title acquisition costs depending on how restrictive the lease/easement is. 
Having recognized potential funding resistance, I suggest that leases, easements, and land management agreements be long term i.e. ≥ 25 years to best benefit wildlife and to provide the minimum time needed for protected and/or restored habitat to reach at least partial functionality.  This temporal goal, however, may be unrealistic as previous experience suggests most landowners are unwilling to “tie up” family land for periods greater than 10 to 15 years. 
Even though “buyer resistance” may be high, I suggest the best use of available mitigation funds is to acquire leases and easements, or enter into management agreements that provide habitat protection for ≥15 years.  I recommend these projects be credited at the 50 percent level while leases, easements, and management agreements <15 years in duration would be credited at the 25 percent level. 
Alternative 2 – Back Cast Crediting

Increase the original number of habitat unit losses at each hydro facility by a percentage derived from the number of years mitigation did not occur at a given dam (i.e., 1992 is the example base year for initiation of mitigation activities in this paper).

Background
HEP HU results, as applied in the Columbia River wildlife mitigation arena, are based on a single “snapshot” in time and have not been subjected to a futures analysis (annualized). Similarly, the period extending from when hydro facility construction began to when mitigation took place was also not considered relative to HU losses. This alternative recognizes lost mitigation opportunity and potential resulting from initiating mitigation so late relative to dam construction and subsequent habitat loss.
Discussion

Mitigation did no occur for as long as 50 years after a dam was placed “in service” e.g., Grand Coulee Dam. As a result, most wildlife managers assume and agree (M. Berger, pers. comm.) that it is highly probable that mitigation opportunities were lost and that, had mitigation occurred early on, habitat recovery in many areas would have had as much as a 50 year “head-start.” Thus, potentially fewer and less significant long term negative impacts on some wildlife species. 
Although not included as part of Columbia River wildlife mitigation, the tenets of HEP allow for inclusion of pre-“in service” impacts (construction) in loss assessments and the concept of “back casting” losses as well. Therefore, I propose that increasing the number of habitat units associated with each hydro facility based on the number of years that mitigation did not occur prior to 1992, is a defensible, viable alternative when compared to arbitrarily doubling the losses.

The concept is simple. Hydro facility losses would be adjusted based on the amount of time that transpired between the time the dam was built and when actual mitigation took place.  As illustrated in Table 1, Grand Coulee Dam was placed in service in 1942. I assumed that construction and disturbance in the inundated pool area took approximately five years. Therefore, the five year “construction lag time” was subtracted from the in service date of 1942 to make the “adjusted impact date” 1937.

 The adjusted impact date (1937) was then subtracted from the “mitigation start date” of 1992 resulting in a 55 year “unmitigated period.” The 55 year unmitigated period is converted to a “HU correction coefficient” (1.55). “Listed HU losses” of 111,785 were multiplied by 1.55 to obtain “modified HU losses” of 173,216 habitat units at Grand Coulee Dam (an increase of 61,482 HUs). Examples of applying this methodology to other main-stem Columbia River hydro facilities are depicted in Table 1.
Habitat units added after implementing this alternative could easily be divided between HEP species within a given loss assessment based on percentage allocations listed in extant loss assessments. Similarly, additional habitat units could be awarded to specific entities in the same percentages as the original loss assessments (this applies only to WDFW, STOI, and CCT at Grand Coulee and/or Chief Joseph Dams).
Table 1. Modified habitat unit loss assessment table for Columbia River hydro facilities.

	Hydro Facility
	In Service Date1
	Construction Lag Time2 (yrs)
	Adjusted Impact Year3
	Life of Project4
	Mitigation Start Date5
	Unmitigated Period6 (yrs)
	HU Correction Coefficient7
	Listed HU Losses8
	Modified HU Losses9
	HU Increase10
	Percent HU Increase11

	Grand Coulee Dam
	1942
	5
	1937
	100
	1992
	55
	1.55
	111,785
	173,267
	61,482
	55%

	Chief Joseph Dam
	1958
	5
	1953
	100
	1992
	39
	1.39
	8,833
	12,278
	3,445
	39%

	McNary Dam 
	1952
	5
	1947
	100
	1992
	45
	1.45
	23,544
	34,139
	10,595
	45%

	John Day Dam
	1971
	5
	1966
	100
	1992
	26
	1.26
	36,560
	46,066
	9,506
	26%

	The Dalles Dam
	1957
	5
	1952
	100
	1992
	40
	1.40
	2,330
	3,262
	932
	40%

	Bonneville Dam
	1938
	5
	1933
	100
	1992
	59
	1.59
	12,318
	19,586
	7,268
	59%

	Total
	 
	 
	 
	 
	 
	 
	 
	195,370
	288,597
	93,227
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Average
	1953
	 
	1948
	 
	 
	44
	1.44
	32,562
	48,099
	15,538
	44%

	1 The year the hydro facility was placed in service (source: BPA Fast Facts - 2006)

	2 Construction lag time (CLT) is the physical construction of the dam and associated pool area activities including land clearing, road/rail relocation, and other associated disturbance factors. The listed CLT was estimated and averaged for all projects on the main-stem Columbia River.

	

	3 The Adjusted Impact Year is derived by subtracting "Construction Lag Time" years from the "In Service Date”.  The result is the year that impacts start for HU computation purposes.

	4 One hundred (100) years is the generally accepted mitigation standard for hydro type projects. 

	5 Mitigation Start Date is the year that "on the ground" mitigation first occurred in Washington State (1992 applies to WDFW, the date may vary for different management entities).

	6 Unmitigated Period is the number of years mitigation did not occur prior to the Mitigation Start Date ("1992" minus the "Adjusted Impact Year")

	7 HU Correction Coefficient is the multiplier, based on the "unmitigated period", used to determine "modified HU losses."

	8 Listed HU losses are those listed in loss assessment documents. Losses listed for Lower Columbia River dams include both Oregon and Washington losses (source: BPA Dam Crediting Summary).

	9 Modified HU Losses are derived by multiplying the "listed HU losses" by the "HU correction coefficient." This product includes "listed HU losses" and back-casted HUs.

	10 HU Increase is the additional number of HU's to be mitigated (based on the number of years mitigation did not take place at a given hydro facility).

	11 Percent HU Increase is the percentage above the "listed HU losses" to be mitigated if this alternative is adopted.
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� “Baseline” was added by Ashley.





