
SOCIOECONOMIC ASPECTS OF WETLANDS

The Role of in Lieu Fee Programs in Wetland/Stream Mitigation
Credit Trading: Illustrations from Virginia and Georgia

Kurt Stephenson1
& Benjamin Tutko2

Received: 12 December 2017 /Accepted: 27 June 2018
# Society of Wetland Scientists 2018

Abstract
In 2008 U.S. regulatory agencies established new rules and priorities for offsetting unavoidable wetland and stream impacts. The
rule establishes a clear preference for off-site compensatory mitigation over on-site mitigation and compensatory mitigation in
advance of permitted impacts by commercial mitigation banks. The rule, however, recognizes that commercial banks may not
always be able to feasibly provide mitigation credits and allows in lieu fee (ILF) programs to serve as a secondary compensatory
mitigation option. ILF programs accept fees for permitted impacts and then construct compensatory mitigation projects after
sufficient fee revenue has been collected. Some stakeholders remain skeptical of ILF programs, charging that the regulatory
preference for commercial mitigation banks is not being followed. This paper examines the extent to which regulatory officials
adhere to compensatory mitigation preferences in Virginia and Georgia and whether ILF programs provide compensatory
mitigation within the confines of the new rule. Examination of ILF transactions indicate that regulatory authorities closely follow
compensatory mitigation preferences. Case study evidence also suggests that ILF programs experience some challenges in
meeting compensatory mitigation time requirements given the financial and regulatory constraints in which they must operate.
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Introduction

The US. Army Corps of Engineers (Corps) operates one of the
longest running water resource credit trading programs in the
United States, the compensatory mitigation credit trading pro-
gram for wetland/stream impacts. In 2008, the Corps and the
U.S. Environmental Protection Agency promulgated federal
regulations (33 CFR Parts §325 and 332 and 40 CFR Part 230
respectively) that established new priorities for how permit-
tees that discharge fill material into wetland and streams offset
their unavoidable impacts. For the first time in the program’s
history, the agencies established clear preferences for off-site
compensatory mitigation provided in advance of permitted
impacts by third-party providers (US Army Corps of

Engineers and EPA 2008). In effect, these preferences favor
compensatory mitigation provided by commercial mitigation
banks (§332.3(b)).On-site, permittee-responsible mitigation is
now the least preferred mitigation alternative. The preference
for off-site compensatory mitigation reflects the goal to offset
multiple small impacts with larger, more ecologically viable
compensatory mitigation projects (National Research Council
2001; US Army Corps of Engineers and EPA 2008).

The rule also retains the use of in lieu fee programs (ILF) as
a secondary compensatory mitigation option to commercial
mitigation banks. ILF programs have been a constant, some-
times controversial, feature of the wetland mitigation program
(Gardner 2000; GAO 2001). ILF programs, generally operat-
ed by government or nonprofit organization, accept fees from
permittees who pay in lieu of conducting the compensatory
mitigation themselves. ILF programs then construct compen-
satory mitigation projects after sufficient fee revenue has been
collected. Like commercial mitigation banks, ILF programs
can consolidate multiple small impacts into larger, more eco-
logically valuable compensatory projects. However, under
ILF programs, there is a temporal lag between impact (&
payment of fee) and compensatory mitigation (Gardner
2000; Gutrich and Hitzhusen 2004).
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Critics argue that ILF programs have limited incentives to
produce Btimely, successful mitigation^ (US Army Corps of
Engineers and EPA 2008, p. 19599). Some investigations re-
port instances of long delays in providing compensatory mit-
igation and incomplete wetland accounting that failed to tight-
ly link fee revenue to timely completion of mitigation projects
(Gardner 2000; GAO 2001; ELI 2002). Some ILF administra-
tors have spent funds on activities that do not directly offset
permitted impacts (Gardner 2000). Given the characteristics
of ILF revenue streams, ILF programs also face the risk that
collected fee revenue would be insufficient to construct an
offsetting amount of mitigation. The commercial mitiga-
tion banking industry also voices concerns that ILF pro-
gram’s incomplete cost accounting (ex. not charging for
overhead costs or not including land costs for projects
built on public land) under prices compensatory mitiga-
tion, creating an implicit subsidy for the permittee and an
unfair playing field for commercial mitigation providers
(Gardner 2000; GAO 2001; ELI 2002; US Army Corps of
Engineers and EPA 2008).

Because of these criticisms, many commentators to the
2008 rule opposed inclusion ILF as a compensatorymitigation
option and earlier drafts of the regulation eliminated the use of
ILFs (US Army Corps of Engineers and EPA 2008). The
agencies, however, elected to retain the ILF option because
commercial banks may not always provide the appropriate
quantity and type of compensatory mitigation credits.
Limited or infrequent permittee demand for mitigation credits
may fail to generate sufficient incentives for investments by
commercial mitigation bankers, prompting a need for alterna-
tive mitigation options. Thin credit demand by regulated
parties is a frequent challenge confronting credit trading pro-
grams in the wetland and related water programs (Shabman
and Scodari 2004, 2005; Stephenson and Shabman 2017).

To address criticisms of ILF programs, the rule establishes
new conditions and limitations on ILF programs. The rule
allows ILF programs to sell a limited number of Badvance
credits^. Advance credits are credits sold to permittees prior
to an approved mitigation project. To reduce temporal losses,
the rule requires ILF programs to begin compensatory projects
within third years of selling an advance credit.1 The rule also
requires ILF programs to operate more like commercial banks,
including rules to fully account for all mitigation costs,
achieve similar levels of regulatory review, and provide equiv-
alent levels of financial assurances against ecological failure

risk. The rule also requires ILF programs to develop a com-
prehensive planning framework that would guide the identifi-
cation, selection, and implement of mitigation activities based
on watershed objectives (§332.8(c)).

Some stakeholders remain skeptical of ILF programs,
charging that regulatory preferences for commercial bank
credits are not being followed (BenDor and Riggsbee 2011;
IWR 2015). The rule grants regulatory officials the authority
to deviate from the regulatory preferences for different com-
pensatory mitigation mechanisms based on the relative eco-
logical advantages of different mitigation options available
(see §332.3(b)). At the same time, the new regulatory require-
ments raise costs and increase requirements for ILF programs,
potentially limiting the ability of ILF programs to succeed in
areas commercial banks are unwilling to serve.

This paper examines how ILF programs are being used
since 2008 to provide off-site compensatory mitigation in
two states, Virginia and Georgia. Both states have well-
developed and active commercial banking sectors and ILF
programs. Virginia supports one the longest running and most
successful ILF programs in the country. Georgia saw the de-
velopment of a new ILF program in response to the rule.
These case studies provide opportunities to examine two im-
portant design and implementation questions for the wetland
credit trading program relating the interplay between these
two mitigation mechanisms: first, how closely do permitting
authorities closely follow the third-party compensatory miti-
gation preferences envisioned in the rule and second, to what
extent are ILF able to successfully fill the compensatory mit-
igation niche within the constraints placed on ILF programs
by the rule?

We first describe the structure and operation of the Virginia
and Georgia ILF programs. Next, we analyze the pattern of
advance ILF credit sales and under what conditions regulators
approve advance credit sales relative to the presence of com-
mercial mitigation credits. Patterns of ILF and commercial
credit sales show that regulatory authorities closely follow
compensatory mitigation preferences and limit the use of ad-
vance credits to situations where commercial bank credits are
unavailable. Lastly, we examine the extent to which ILF pro-
grams have been able to meet regulatory obligations associat-
ed with selling advance credits in areas underserved by com-
mercial banks.

Wetland in Lieu Fee Programs in Virginia
and Georgia

The Virginia Aquatic Resource Trust Fund (VARTF) was
established in 1995 by memorandum of understanding be-
tween the Nature Conservancy and the Corps (Norfolk
District). The Nature Conservancy has operated the program
since its inception and has been the primary ILF program

1 In contrast, commercial mitigation banks cannot sell credits until a mitigation
site and financial assurances have been secured. Regulatory officials, however,
can authorize commercial banks to sell a limited number of credits prior to
actual construction and release additional credits before all mitigation bank
performance criteria are met (fully functional). The timing of commercial bank
credit releases could also create temporal lags between impact and compensa-
tion (Robertson and Hayden 2008).
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within the state.2 The VARTF was originally known as the
Virginia Wetlands Restoration Trust Fund but changed
the name in 2003 when the MOU was amended to
extend the scope of the program to address stream impacts
(VARTF 2012).

In July 2011, the Nature Conservancy and the Corps final-
ized a revised ILF program instrument that outlines the oper-
ation of the program under the 2008 rule. The instrument
defines 14 service areas that generally correspond to major
watershed boundaries (see Fig. 1). The service areas are plan-
ning units that typically contain multiple 8-digit HUC (hydro-
logic unit code) watersheds (see Fig. 1). These planning-level
service areas are typically larger than the service area of an
individual commercial bank or ILF mitigation project.
Virginia state law limits wetland and stream mitigation bank
service areas be within or adjacent to the Bfourth order
subbasin^, which approximates the HUC-8 classification
(see § 62.1–44.15:23A). The VARTF serves all areas of the
state except the Big Sandy service area in far southwestern
Virginia.3 The expressed goal of the VARTF is to compensate
for smaller impacts and the VARTF retains discretion to reject
ILF payments based on impacts greater than 3 wetland acres
or 2000 linear feet of streams (VARTF 2011).

Total advance credit sales available for purchase are spec-
ified for nontidal wetlands, tidal wetlands, and streams in each
of the remaining service areas. The number of advance credit
allowed were determined by, 1) the VARTF’s compensation
planning framework, 2) TNC’s past performance for
implementing compensatory mitigation in the proposed ser-
vice area, as well as other areas, 3) the estimated financing
necessary to begin the planning and implementation of ILF
projects, and 4) the availability of the mitigation bank credits
in each service area (VARTF 2011). The advance credit fees
are determined by the expected costs associated with compen-
satory activities in each specific service area. The expected
costs are derived from the full-cost accounting methods re-
quired in the rule, including land acquisition costs, planning,
construction, monitoring, administration and contingency
costs (§332.8(o)(5)(ii)).

The Norfolk District of the Corps oversees the VARTF.
Although no district level guidance has been published,
Corps regulatory staff are expected to require permittees to
buy released commercial credits before authorizing an

advance credit purchase (Richardson 2016). If commercial
credits are available, permit staff will not approve an advance
credit sale even if released commercial bank credits are more
expensive (Richardson 2016). Once an VARTF mitigation
project has been constructed to satisfy advance credit obliga-
tions, the site may produce surplus released credits that would
be available for sale. The Norfolk District treats ILF released
credits the same as released commercial bank credits. Prior to
2008, the Corps generally gave preference to commercial
bank credits over released ILF credits (Johnson 2016).

The Nature Conservancy maintains a staff with restoration
expertise that oversees the identification and implementation
of mitigation projects.4 The Nature Conservancy utilizes a
network of partners that can help identify sites and projects
(Johnson 2016). While not standard practice, the Nature
Conservancy maintains the option to purchase commercial
bank credits from existing banks within the service area if
those credits become available (VARTF 2011).5

The Georgia Land Trust In Lieu Fee (GLTILF) program
was established November 2013 (GLTILF 2013). The non-
profit Georgia Land Trust operates the GLTILF program with-
in the Corps’ Savannah District. Prior to 2008, Georgia was
served by another ILF program, the Georgia Wetland and
Stream Trust Fund operated by the Georgia Land Trust
Service Center. The original ILF program sponsor elected
not to reauthorize the program under the 2008 rule.

The GLTILF appears to be one of the few approved ILF
programs to explicitly reference the 2008 compensatory mit-
igation preferences in the ILF authorizing program instru-
ment. The program goals for most ILF programs are broadly
defined to provide off-site mitigation options for permittees
and do not directly address the regulatory preference for com-
mercial mitigation banks. In contrast, the GLTILF program
instrument states that goal of the program is to provide com-
pensatory mitigation needs in areas underserved by commer-
cial banks. Specifically,

BGeorgia currently has an extensive commercial mitiga-
tion banking system. However, there are watersheds and
credit types that are underserved or in low supply where
the option for in lieu fee payments may be more likely.
The GLTILF program would generally be considered as
a mitigation option in these circumstances.^ (p.4)

The GLTILF instrument goes on to specify that insufficient
mitigation credit supply may be due either due lack of bank
credits or large impacts that exceed available commercial
credit supply (GLTILF 2013, 8–9).

2 One other ILF program, the Living River Restoration Trust, has been ap-
proved in Virginia. This ILF program was initially approved in 2004 and
serves a small watershed (Elizabeth River) in southeastern Virginia (ELI
2016). Two other in lieu fee programs are under review, the Department of
Environmental Quality Wetland and Stream Replacement Fund and the
Southwest Virginia In Lieu Fee Program.
3 The Nature Conservancy elected not offer advanced credits in the Big Sandy
due to the challenges of locating and gaining approval for appropriate mitiga-
tion sites in the region. The region largely forested and impacted by coal
mining. The land and mineral rights in the region complicates securing miti-
gation sites.

4 Project design work, however, is contracted out.
5 TheVARTF program instrument authorizes such flexibility when cumulative
impacts from advance credits are small (defined as 3 acres of wetland impacts
and 2, 000 linear feet of stream impacts in a given year).

Wetlands



Georgia defines 17 primary service areas in which a per-
mittee my secure offsite compensatory mitigation (see Fig. 2).
Primary service areas generally include multiple HUC-8 level
watersheds, although some service areas correspond to a sin-
gle HUC-8. In Georgia, service areas apply equally to both
commercial mitigation banks and the ILF program. The
Savannah Corps District issued guidelines for permittees eval-
uating commercial mitigation bank options (US Army Corps
of Engineers 2009).6 In general permittees with small impacts
(general permits) may secure compensatory mitigation within
a service area, while permittees with larger impacts must first
seek compensatorymitigation within the HUC-8 of the impact
(US Army Corps of Engineers 2009). If no credits are located
within the primary service area, guidelines then direct permit-
tees to identify existing bank credits within Bsecondary
service^ areas. A commercial bank’s secondary service
area is typically defined as watersheds that are adjacent
to the primary service area. If no commercial bank
credits are available within the primary or secondary service
area, the permit applicant can acquire advance credits from the
GLTILF. Regulators implement this off-site compensatory
preference without regard to the credit price to the permittee
(Robertson 2016).

The GLTILF provides offsite compensatory mitigation for
wetland and stream impacts. The GLTILF does not compen-
sate for tidal wetlands or saltwater marshes impacts. While the
GLTILF is authorized to serve the entire state, the Corps helps
identify the underserved areas based on trend analysis and
allocates advanced credits for stream and/or wetland impacts
in those service areas. To date, advance credits have been
approved in 10 of the 17 service areas. In general, areas ap-
proved for stream advance credits are located in the southern

service areas (Withlacoochee, Satilla, and Lower Flint service
areas), while wetland ILF service areas are confined to the
mountains and piedmont regions.

The GLTILF intends to fulfill advance credit obligations
primarily through a competitive bid process that requests res-
toration proposals based on watershed objectives and priori-
ties (GLTILF 2013, 22). The GLTILF procurement process
issues request for proposals for mitigation projects in areas
where advance credits have been issued. The GLT selects
proposals based on watershed criteria and expectations of pro-
ject success (Robertson 2016). The selected project sponsors
will be responsible for design, constructing and moni-
toring the mitigation project. The Georgia Land Trust
elected to solicit mitigation projects through RFP processes
because the GLT is not staffed with sufficient in-house resto-
ration expertise.

The GLTILF program instrument alsomakes contingencies
in case it proves challenging to secure compensatory mitiga-
tion within three years of an advance credit sale through the
preferred design-build bid process ( GLTILF 2013, 36;
Robertson 2016). GLTILF may purchase existing commercial
bank credits, first within the primary service and then consider
buying or securing credits from a secondary service area
(Robertson 2016). The ILF instrument also allows for discre-
tionary deferment (extension of the 3 years) or securing credits
through the use of preservation credits.

The Use of ILF Advance Credit Sales in Virginia
and Georgia

This section will review the evidence about the extent to
which regulatory authorities follow the compensatory mitiga-
tion preference ((§332.3(b)) by examining all commercial6 The guidelines do not cover in lieu fee purchases.

Fig. 1 Virginia aquatic resource trust fund (VARTF) service areas
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mitigation credit and ILF credit transactions approved since
implementation of the VARTF and GLTILF instruments. We
obtained all third-party wetland and stream credit transactions
through 2015 from the Corps’ BRegulatory In Lieu Fee Bank
Information Tracking System^ (RIBITS).We then identify the
temporal and spatial conditions existing when regulators ap-
prove the sale of in lieu fee advanced credits to identify the
extent to which advance credit sales are approved in the pres-
ence of commercial credit alternatives.

ILF Advance Credit Sales in Virginia

Between July 2011 and 2015, the VARTF received payments
for 111 permitted impacts (advanced credit transactions).7

Almost three quarters of all advance credit transactions in-
volved wetland impacts (74%). Over this period, 26.5 nontidal

wetland and 15,098 advance stream credits were issued (see
Table 1). These credit totals compensate for approximately
19.6 acres of wetland impacts and 17,050 linear feet of stream
impact. Only 0.76 advanced credits (16 permitted impacts) for
tidal wetland were sold, scattered over 7 service areas. In
Virginia advance credits offset small impacts.

VARTF advanced credit sales comprised a small percent-
age of all third-party credit transactions between 2011 and
2015 (see Table 1). Advanced wetland credits made up 3.1%
of all third-party wetland credit transactions. Note that the
majority of all VARTF wetland credit sales during the 2011–
2015 period were advance credit sales. VARTF may also sell
Breleased^ credits. VARTF sold an additional 10 released
credits during 2011–2015. The total portion of total wetland
credit sales from ILF programs [VARTF] (advanced and re-
leased credits) after the 2008 rule (2009–2015) was less than
4% of the over 900 total wetland credits sold. Prior to the rule
(2000–2008), in lieu fee programs (overwhelmingly VARTF)
represented 11% of all third party off-site credit transactions.
For stream impacts, VARTF advanced credits sales averaged
around 3000 per year, representing a little less than 6% of all

7 An advanced credit transaction is defined as any impact that required miti-
gation to offset either a wetland, stream, or tidal wetland impact. In some cases,
a permittee and operating under single permit would have multiple advance
credit purchases for multiple impacts under a single permit. These are recorded
as separate Btransactions^

Fig. 2 Georgia land trust in lieu
fee (GLTILF) service areas
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stream credit sales during the period. Between 2011 and 2015,
commercial banks sold over 206,000 stream credits (Table 1).

Advance credits tend to be concentrated in a relatively small
number of VARTF service areas that are generally underserved
by commercial banks. About 90% of all wetland advance credits
were issued in 6 VARTF service areas: Atlantic Ocean (seaside
of the eastern shore), Chowan, Roanoke, Tennessee, Upper
James, and New River service areas. In 4 of these 6 regions,
VARTF was the only third-party credit provider. For streams,
94% of all VARTF advanced credits issued were located in the
western portion of the state: New River, Roanoke, Tennessee,
Upper James, and Shenandoah service areas (see Table 1).

Like advance credit sales, the distribution of commercial
wetland and stream mitigation credits sales tends to be clus-
tered in specific watersheds. While each commercial mitiga-
tion bank has its own service area, the location of the com-
mercial mitigation bank sites was grouped according to the
broader ILF planning-level service areas (see Table 1).
Nearly 90% of commercial wetland credit sales occurred in
just 4 watersheds: Chowan, Lower and Middle James, and the
Potomac. These generally serve the urban areas in the eastern
coastal areas of Richmond, Northern Virginia, and Norfolk
regions. Nearly 60% of commercial wetland credits were pro-
duced in service areas with no advance nontidal wetland credit
sales. 80% of commercial stream credit sales originate in the
Potomac, Middle James, and Roanoke watersheds. Over 85%
of commercial stream mitigation credits were produced in
regions that did not produce any VARTF advance credit sales.

The spatial distribution of commercial wetland mitigation
credits provides evidence that ILF advance credits are located
in areas underserved by commercial compensatory mitigation
banks. Yet, about half of all VARTF stream and wetland ad-
vance credit sales occurred within major watersheds that also
produced commercial mitigation credits (see grey shading in
Table 1). Closer examination of the pattern of credit sales in
these areas, however, suggest a close adherence to the mitiga-
tion preferences described in the 2008 rule. The data in Table 1
over represents the extent to which the VARTF advance credit
sales overlaps with the availability of commercial mitigation
credits. As noted above, commercial bank service areas typi-
cally cover only a portion of the regions defined above. Second,
commercial banks credits may not be available to permittees
because either the commercial bank may have sold out of all
available credits at the time of impact (advance credit sale), may
not hold sufficient number of credits to cover permittee needs,
or the bank may be holding available credits for another buyer.

To provide a more complete understanding of the pattern of
VARTF advance credit sales, every advance credit transaction
in watersheds also served by commercial bank credits were
examined to identify the spatial and temporal availability of
commercial bank credits. Initially GIS overlays were used to
examine whether any commercial banks served the HUC-8
impact area associated with the advance credit sale. In cases
where banks served only a portion of a HUC-8, transactions
were verified manually using service areas identified in
RIBITS. In some cases, the latitude and longitude of the

Table 1 ILF advance credit sales and commercial bank sales and production, Virginia

Wetlands (nontidal) Stream

Region ILF advance
credit sales
(2011–15)

Commercial
bank credits
sold (2011–15)

Total Commercial
bank credit
production (2000–2015)

ILFAdvance
credit sales
(2011–15)

Commercial
bank credits
sold (2011–15)

Total commercial
bank credit
production
(2000–2015)

Atlantic Ocean 4.68 0 0 0 0 0

Chesapeake Bay 0.93 33.7 52.44 312 0 0

Chowan 4.99 265.1 1939.28 195 4147 24,163

Lower James 0 232.4 1175,33 1690 0 6155

Middle James 0 152.5 492.48 0 51,792 153,875

New River 4.95 0 0 4615 0 0

Potomac 0 139.7 987.06 0 115,680 460,748

Rappahannock 0 27.1 110.9 306 11,583 22,266

Roanoke 4.79 8.5 76.2 3410 18,661 47,081

Shenandoah 1.78 0 56.42 2036 0 9056

Tennessee 2.28 0 0 2534 0 0

Upper James 2.05 0 0 0 600 5586

York 0.05 34.8 300.39 0 3689 66,092

Totals 26.5 893.8 5193.5 15,098 206,152 795,022

Data in italics represent overlap between ILF advanced credit sales and commercial credit production.
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impact was obtained from other permit databases to identify
private credit availability. If commercial banks were serving
the impact area, the date of the availability of released credits
were compared to the date of the advance credit sale.

This analysis confirmed that 96.5 and 97.1% of wetland
(nontidal) and stream advance credits respectively occurred
in situations when no commercial credits were available to
the permittee. In many cases, the commercial banks service
areas did not extend to cover permitted impacts occurring in
the underserved regions of the watershed. The remaining
cases involved commercial banks being temporarily sold out
at the time the permittee needed compensatory mitigation. In
most of these cases, the issuance of advance credits was tem-
porary since new releases of commercial credits were ap-
proved after the advance credit sale. For the unconfirmed
transactions (3.5 and 2.9% of advance credits), commercial
credits could have been listed as available on RIBITS but
the commercial bank was holding remaining credits for anoth-
er permittee (thus unavailable to others). This evidence
strongly indicates that regulatory officials in Virginia
closely adhere to the compensatorymitigation preferences laid
out in the 2008 rule.

ILF Advance Credit Sales in Georgia

During 2014 and 2015, the GLTILF program received fees for
97.7 advanced wetland credits and 19,177 advanced stream
credits (see Table 2). These credit totals cover approximately
37 acres of wetland impacts and 5698 linear feet of stream
impacts.8 The advance credits covered 27 separate permitted
impacts (advanced credit transactions), with the majority of
the advance credit transactions involving wetlands (21 permit-
ted impacts, or 77% of the total). All stream advance credits
occurred in two southern service areas, the Lower Flint and
the Withlacoochee. Recently, the GLTILF requested and re-
ceived permission to expand the number of authorized ad-
vance credit authorizations in the Withlacoochee because of
two large permitted impacts. For wetlands, 83% of all advance
credits occurred in the northern service areas of Upper Coosa,
Upper Savannah, and Upper Oconee.

Similar to Virginia, advance credit sales in Georgia tend to
be concentrated in areas with limited commercial bank sales
and production (see Table 2). For instance, 99.4 and 94.6% of
all total historical stream and wetland credit production is
located in areas without any ILF advance credit sales
(see Table 2). Conversely, wetland service areas with the
lowest historical commercial credit production had the highest
frequency of ILF advance credit sales (Upper Savannah,
Upper Coosa). For streams, the Lower Flint service area never

produced any commercial credits, but had 4201 advance cred-
it transactions.

However, some service areas with advance credit sales in
2014 and 2015 also registered private commercial banks
transactions (see shaded text in Table 2). For wetlands, the
Etowah, Upper Coosa, Upper Ocmulgee, Upper Oconee,
and Upper Savannah accounted for the vast majority of ad-
vance credit sales (95.8 credits), but had recorded commercial
wetland credit sales during the same period.

Using the same procedure used to examine Virginia trans-
actions, an analysis of individual advance credit transaction
was undertaken to examine whether commercial credits were
available at the time of an advance credit transaction. This
analysis confirmed that 100% of advance stream credits and
93% of advance wetland credit sales in Georgia occurred in
situations where no commercial credits were available in ei-
ther the primary or secondary service areas at the date of the
advance credit transaction. One stream bank has been ap-
proved in the Withlacoochee service areas, but this bank did
not have sufficient number of released credits available to
cover permittee mitigation needs at the time of the advance
credit sale. For wetlands, all wetland advance credits sales,
with one exception (Upper Ocmulgee), were confirmed to
have occurred at a time when no released credits were avail-
able. In the unconfirmed cases, the commercial credits may
have been listed as available on the official registry, but were
unavailable for other reasons (e.g. private banker holding
credits for another client).

Meeting Compensatory Mitigation
Obligations of ILF Programs

Virginia and Georgia ILF programs operate largely in areas
unserved or underserved by commercial mitigation banks.
Permitted impacts in these regions tend to be too small or
infrequent to stimulate adequate private investment in mitiga-
tion projects. Regulatory design and implementation assign
ILF programs the role of providing third-party compensatory
mitigation in these areas. This raises questions about the ex-
tent to which ILF programs have been able to provide com-
pensatory mitigation in underserved areas within the regula-
tory constraints placed on ILF programs.

VARTF

Recently, the Environmental Law Institute (ELI) released a
five-year audit of the VARTF (ELI 2016). ELI evaluated
VARTF against numerous requirements of the ILF program
including compliance with the comprehensive planning
framework, content of mitigation plans and projects, financial
assurances, credit accounting and tracking, and compliance
with advance credit requirements. ELI found that the Nature

8 Note that Georgia and Virginia credits are not directly comparable since the
states use different stream and wetland crediting methods.
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Conservancy met nearly all of the regulatory standards laid
out in the 2008 rule.

ELI found, however, that theVARTFwas not able tomeet the
three-year advance credit obligation inmany instances. Based on
ELI’s interpretation of the Bthree full growing seasons^, any
advance credit sales occurring prior to March 2013 would need
offsetting by the end of 2015. ELI identified 5 service areas
where the 3-year time limit had not been met: Atlantic Ocean
(tidal and nontidal wetlands); Chesapeake Bay (tidal and nontid-
al wetlands), Lower James (stream), New River (wetlands) and
the Tennessee (stream). To meet these obligations, the Nature
Conservancy has initiated and received initial approval for 10
projects (ELI 2016) since 2011. Of the 10, site development plan
has been submitted for four projects. Only one project develop-
ment project has been approved for construction.

VARTF staff note that the time requirements to gain miti-
gation project approval through the regulatory process in
Virginia (Interagency Review Team or IRT process) contrib-
utes to these lags. The Nature Conservancy staff report that
gaining approval to proceed with construction of a mitigation
project is taking up to three years (Johnson 2016). Under ideal
conditions, approval of a potential mitigation site could take
approximately 7 to 9 months (U.S. Army Corps of Engineers
2009b, 2011). Commercial bankers also express concern that
approvals take longer in practice (IWR 2015). The ELI audit

suggests that the federal and state regulators in Virginia
Bconsider reviewing their operating procedures and priorities
to ensure that timely review will occur as more plans enter the
review and approval process^ (ELI 2016, p.36).

Recently, the Virginia Department of Environmental Quality
also conducted an evaluation of the VARTFs plans to meet
compensatory mitigation obligations (VDEQ 2016). The
VDEQ compared VARTFs outstanding compensatory obliga-
tions (including those assumed prior to the 2011 VARTF in-
strument) against current projects and submitted proposals for
mitigation projects). VDEQ concluded that existing mitigation
obligations will still be unmet in many service areas and across
wetland, tidal wetlands, and streams mitigation obligations
(VDEQ’s results are reproduced in Table 3). The VDEQ re-
quested the Nature Conservancy focus particular attention on
the Atlantic Ocean and Big Sandy service areas.9 For VARTF
service areas and impacts where no projects are currently being
proposed and where mitigation liabilities exceed three years,
the VADEQ has encouraged VARTF to issue RFPs for mitiga-
tion credits and projects.

9 Note the Big Sandy mitigation liabilities predate the 2011 instrument and in
some cases are quite old. The VARTF has made several past attempts to meet
these obligations but have been confronted with a variety of challenges in
finding acceptable projects.

Table 2 ILF advance credit sales and commercial bank sales and production, Georgia

Service Area Wetlands Stream

ILF advance
credit sales
(2014–15)

Commercial
bank credits
sold (2014–15)

Total commercial
bank credit production
(1992–2015)

ILF advance
credit sales
(2014–15)

Commercial
bank credits
sold (2014–15)

Total commercial
bank credit production
(1996–2015)

Etowah 7.4 24.6 376.6 NA 120,233 480,626

Lower Flint NA 0.0 153.5 4201 0 0

Satilla NA 315.1 4214.6 0 112 1383

Tennessee 1.9 0.0 0.0 0 0 26,229

Upper Chattahoochee 0.0 11.9 76.6 NA 66,188 475,582

Upper Coosa 46.3 3.2 122.0 NA 21,987 392,845

Upper Ocmulgee 7.2 37.1 1105.9 NA 22,202 575,208

Upper Oconee 9.7 56.3 479.8 NA 22,455 492,901

Upper Savannah 25.2 30.2 87.7 NA 35,825 256,035

Withlacoochee NA 1159.3 7630.5 14,976 6647 29,409

Altamaha NA 473.0 7662.1 NA 29,101 716,130

Lower Chattahoochee NA 20.2 1013.3 NA 8830 283,827

Lower Savannah NA 308.8 2282.0 NA 20,877 125,290

Middle Chattahoochee NA 66.4 858.6 NA 57,939 739,369

Ogeechee NA 416.7 5702.8 NA 10,972 50,101

Upper Flint NA 193.9 7361.7 NA 42,771 367,606

Upper Tallapoosa NA 0.0 0.0 NA 0 0

Total 97.7 3116.4 39,127.7 19,177 466,139 5,012,543

Data in italics represent overlap between ILF advanced credit sales and commercial credit production. BNA^means that the GLTILF is Bnot authorized^
to sell advance credits in the identified service area.
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The purchase of released credits seems like a viable option
for VARTF to meet remaining outstanding obligations in a
few areas (for example Middle James and Potomac service
areas). Note, however, that the areas and impacts where
VARTF mitigation liabilities remain are in areas generally
underserved, or have never been served, by commercial banks
(example tidal wetlands and wetlands in the western portions
of the state, and the upper Chowan). In addition, the VARTF
has sold a small number of advance credits and mitigation
obligations in several service areas, including wetlands in
the western service areas and tidal wetland impacts (see
Table 1). In such cases, the VARTF may confront issues of
not having enough cumulative impact to construct effective,
viable mitigation projects. A Corps district official stated that
providing viable compensatory mitigation projects in situa-
tions with small amounts of cumulative impact will be chal-
lenging (Richardson 2016). Representatives of the VARTF,
however, feel that they will be capable of locating viable
smaller compensatory mitigation projects.

GLTILF

Given the age of the program, the GLTILF has yet to accumu-
late extensive experience in fulfilling their advance credit ob-
ligations. In December 2014, GLTILF issued an RFP for
stream mitigation projects in the Withlacoochee service area
(the location of the majority of GLTILF advance credits). The
project, if fully implemented and successful, would generate
approximately 30,000 stream credits. The process to gain ap-
proval for this project took approximately 14 months
(Robertson 2016). The GLTILF also purchased existing wet-
land credits from a commercial mitigation bank to fulfill all the

advance credit obligations in the Etowah service area in
December 2015. The commercial credits were released after
the sale of advance credits. The GLTILF compensatory obli-
gations in the Etowah were relatively small compared other
service areas.

In anticipating future challenges, one GLTILF administra-
tor noted that restrictions on ILF programs might make meet-
ing regulatory requirements difficult in some situations
(Robertson 2016). In particular the 3-year compensatory mit-
igation requirement for advance credits will be challenging in
areas with no commercial bank credits in primary and
secondary service areas and in areas with small amount
of advance credit sales. Limited number of advance
credit sales may make it difficult to identify and implement
economically and ecologically viable compensatory mitiga-
tion projects. No explicit policy currently exists in Georgia
on how to address those situations.

Discussion and Conclusion

The GLTILF and the VARTF both reflect similar patterns of
advance credit sales. Both exist in states with active and well-
established commercial banking sectors. In both states, ad-
vance credits and in lieu fee programs provide a very small
portion of third party compensatory mitigation services and
when approved, are largely confined to areas with no available
released commercial credits. Regulatory authorities closely
adhere to the compensatory mitigation preferences described
in the 2008 rule. These two case study areas provide little
evidence to support the notion that ILF advance credits com-
pete with commercial banks. In addition, Virginia and Georgia

Table 3 Projected remaining
mitigation obligations, VARTF Stream credits Wetland credits Tidal wetland credits

Atlantic Ocean – 1.06 1.19

Big Sandy 647 (plus 1972 lfa) 0.11 –

Chesapeake Bay – – –

Chowan 751 – 0.07

Lower James – – –

Middle James 258 – –

New River 1102 5.04 –

Potomac 2697 – 0.41

Rappahannock 1721 – 0.04

Roanoke – 4.64 –

Shenandoah – 0.21 –

Tennessee – 0.46 –

Upper James – 0.53 –

York 5 – –

Table reproduced with slight editorial modifications from VDEQ letter to Nature Conservancy, dated July 14,
2016.
a Pre-Unified Stream Methodology (USM) stream

Wetlands



experience also suggests there is little evidence ILFs dampen
or diminish the spread of commercial banks in areas being
served by ILF credits. Additional work is needed to examine
the extent to which compensatory mitigation preferences
are followed in other regions of the country.

The Georgia and Virginia ILF programs are expanding
offsite compensatory mitigation to areas otherwise unserved
by commercial banks, as anticipated in the 2008 rule.
However, serving such areas does present unique challenges
to ILF programs. The rule Blevels the playing field^ between
commercial banks and ILF programs by requiring similar fi-
nancial and regulatory standards of all third-party compensato-
ry mitigation providers. The only substantial concession
granted to ILF programs in meeting compensatory mitigation
needs in these underserved areas is a 3-year delay between
impact and compensation. While this requirement helps limit
temporal losses in compensatory mitigation, evidence in
Virginia and Georgia suggests that constraints on ILF programs
can also be problematic in some situations for several reasons:
1) mitigation bank approval times may take up to three years,
and 2) more time may be required to accumulate enough im-
pacts to construct viable compensatory mitigation projects.

The VARTF has experienced some challenges in providing
compensatory mitigation within the three-year regulatory
timeframe. The length of the IRT mitigation project review
and approval process represents an important challenge for
VARTF. It is not unusual for mitigation projects to take 2 to
3 years to get approved in Virginia, one to 2 years longer than
what the GLTILF reports. Both programs face challenges in
some service areas to accumulate sufficient amounts of ad-
vance credits to construct viable compensatory mitigation. In
Virginia the average tidal wetland advance credit sale is 1/20th
of an acre and total accumulated mitigation obligations are
less than a quarter of an acre. In such situations, program
administrators are faced with the trade-off of trying to develop
small compensatory mitigation projects or postponing com-
pensatory mitigation.

A number of options exist for meeting compensatory miti-
gation obligations in situations with small total impacts. Some
suggest that bidding for full service projects or purchase of
existing credits may help (Richardson 2016; Rutlin 2016).
For instance, both Virginia and Georgia ILF programs have
met credit demand when there were temporary shortages of
commercial credits. In those situations, purchasing commercial
credits as they become available is a feasible alternative. This
option maybe less feasible when commercial banks have found
it financially unviable to provide credits in a particular service
area (perhaps due to high approval costs and diseconomies of
scale). Other suggestions would rely on full service bid pro-
grams, but would encourage participants to build larger projects
and retain the surplus credits to meet any future credit demand
(Shabman and Scodari 2004). If ILF programs contracted out
the compensatory mitigation, then the commercial banker

could retain the remaining credits. This would financially com-
pensate the mitigation provider for some or all of the high
upfront costs and reduce some demand side risk (Robertson
2016; Richardson 2016).

Other options would require regulatory flexibility about
what is accepted as compensatory mitigation, including devi-
ating from temporal and/or spatial limitations. For example,
regulatory officials may grant a request to defer the 3-year
limit on advance credits. Regulatory officials could also ex-
pand mitigation bank service areas to expand market supply,
or grant third party providers more options for generating
credits (ex. use of preservation projects or out-of-kind mitiga-
tion) in underserved regions. The case studies states show that
commercial bank credits are often available within the larger
watershed and could be used by permittees if commercial
bank service areas are expanded.

More work is needed to investigate the extent of the chal-
lenges confronted by ILF programs in serving as the backstop
provider of third-party compensatory mitigation. Virginia and
Georgia ILF programs exist within states with extensive reg-
ulatory and technical expertise and experiencewith third-party
compensatory mitigation. Other states and regions may face
steep learning curves in developing ILF programs in regions
with limited experience implementing third-party compensa-
tory mitigation. Furthermore, it is unclear whether the quality
of ILF management and administration in Virginia and
Georgia is representative of other ILF programs operating
around the country.

The 2008 rule asks ILF programs to provide mitigation in
similar ways as commercial banks, but in less favorable eco-
nomic circumstances. Additional detailed case study work can
be extended to investigate how ILF programs and regulatory
authorities respond to these circumstances. Financial
analysis and simulations could investigate the extent to
which the three-year advance credit requirement con-
strains ILF in providing both ecologically and financial-
ly viable compensatory mitigation. Even in states with
active and well developed commercial mitigation pro-
grams, providing third-party mitigation credits in areas with
limited demand will continue to present program implemen-
tation challenges.
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