EXECUTIVE DIRECTOR’'S MESSAGE
Duane D. Baumann

The potential savings through demand management analysis is a an embryonic stage of
realization in part because of the constraints on supply augmentation through engineering structures,
and in part because of the absence of a comprehensive consideration concerning the power of the
economic marketplace. Recent attention on the enormous savings available through water marketing,
with a subsequent shift from lower to higher valued uses, has indirectly augmented supplies. This has
forced new perspectives and approaches in the planning and management of our Nation's water
resources.

Thus, the theme of this issue of Water Resources Update is water marketing/water transfer.
We are indebted to the authors who found time from their very busy schedules to share with us the
emerging applications and implications regarding this topic.

The value of Water Resources Update in future issues will be greatly enhanced with your
participation. Please share with us any information you consider relevant to the water resources
community. Send me reprints/abstracts of recent publications, commentary on water issues, etc. Y our
ideas are vital to this organization, and Water Resour ces Update can be the vehicle of communication.

I look forward to hearing from you.



CONTENTS

"Friends of UCOWR” IFC
Executive Director’s Message 1
UCOWR Board of Directors 3
1988-1989 UCOWR Committee Management Groups 4
U.S.G.S. Water Resources Research Program Proposals 5
Water Resources | ssues: 8

The Economic and Political Evolution of Water Markets in California

by Timothy H. Quinn 8
Water Marketing and the Bureau of Reclamation

by Richard W. Wahi 12
The Increasing Importance of Water Transfers and the Need for Institutional Reforms

by CharlesW. Howe 16
Recent Developments in Water Marketing and Water Transfers

by Lawrence J. MacDonnell 19
The Tyranny of Non-Decision and Small Decisions

by Jody Emel and Elizabeth Webb 22
News and Notes 29
Upcoming Events 32
Callsfor Papers 33
UCOWR Annual Meeting Announcement 34
Registration Forms for Annual Meeting 35

Membership List IBC



U.S.G.S. WATER RESOURCES RESEARCH
PROGRAM PROPOSALS

In response to the request for proposals
for fiscal year 1989 Water Resources Research
Program, Section 105 of Public Law 98-242,
120 public and private ingtitutions submitted
260 proposals requesting over $28,673,000 in
federal funds (see Table 1).

Table 1.
USGS Water Resources Research Proposals:
Analysis of Federal Funds Requested

Federal Funds Number of Percent
Requested ($): Proposals

0-9,999 2 0.8
10,000 - 49,999 20 7.7
50,000 - 69,999 52 20.0
70,000 - 129,999 45 17.3
130,000 - 159,999 46 17.7
160,000 - 189,999 40 154
190,000 - 199,999 52 20.0
200,000 - 670,000 3 11

Total Number of Proposals = 260

Total Federal Funds Requested = $28, 673, 840
Mean = $110,284

Medi an = $111,000

Standard Dev.= 60, 050

Minimum Requested = $7,000

Maximum Requested =$669, 524

This is a substantial increase in the
number of institutions, proposals, and funds
requested during the FY 1988 program. Sixty-
six public and private ingtitutions participated
last year by sending in 238 proposals. Table 2
presents the institutions submitting proposals
for FY 1989. The University of Arizona
submitted the most proposals (14), followed
closely by North Carolina State University and
the University of Florida (9 proposals each).
The top 28 institutions (Table 2) submitted
over 50 percent of the proposals in 1989.
These ingtitutions were located in 47 states
indicating that the interest and need for water
resources research is widespread.

Table2.
Top USGS Water Resources Research Proposals:
By Ingtitution
Institution Number of
Proposals
University of Arizona 14

North Carolina State University

University of Florida

University of Maryland

Oklahoma State University

New Mexico State University

University of California

University of Minnesota

University of Texas.Austin

Utah State University

Louisiana State University

Pennsylvania State University

University of Oklahoma

Colorado State University

Massachusetts Institute of Technology
Southern Illinois University .Carbondale

University of Hawalii

University of Virginia

Virginia Polytechnic Institute

Texas A & M University

University of Alaska

University of Arkansas

University of Colorado .Boulder

University of Delaware

Cornell University

University of lllinois

University of Massachusetts

University of Wyoming

WWWWWWwWwWwhrhhAA,EAREARAMMNIIOOONMNUVOOOOONOWOWOWO

- dl other ingtitutions submitted 2 or 1 proposals.

However, even though more institutions
participated this year over last, the USGS
reported that the federal funding would remain
the same at approximately $4.3 million. Thisis
not encouraging when the Nation's water
resources problems are becomming more
urgent. Table 3 presents the proposals
submitted by state. The top 14 states submitted
over 58 percent of the proposas. Texas
submitted 19 proposals, Arizona 15, followed
closely by Illinois and Oklahoma with 12
proposals each.



Table 3.

USGS Water Resour ces Research

State

Texas
Arizona
Illinois
Oklahoma
Pennsylvania
Cdifornia
Florida
Maryland
Massachusetts
North Carolina
Colorado
Virginia
Louisiana
New Mexico
Georgia
Minnesota
New York
Tennessee
Utah
Arkansas
Michigan
New Jersey
Ohio

Hawaii
Oregon

South Carolina
Alabama
Alaska
Delaware
Missouri
Wisconsin
Wyoming
Idaho

Indiana
Kansas
Kentucky
Nebraska
Nevada
South Dakota
Washington

Proposals:
By State

District of Columbia (DC)

Connecticut
New Hampshire
North Dakota
Puerto Rico
Rhode Island

Number of Proposals

19
15
12
12
11
10
10
10
10
10
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Types of Resear ch

The research proposals were organized
into four major disciplines. (1) biological
sciences;, (2) engineering sciences;, (3)
physical sciences;, and (4) social sciences.
Table 4 presents the distribution of the four
major disciplines and the amount of federa
funds requested. The physical sciences had
the largest mean request at $115,472, while the
social sciences had the lowest mean at

$94,967.
Table4
Federal Funds by Discipline
Number of  Percen Reguested Mean
Discipline Proposals t Funds Funds
Physical Sciences 149 573  $17,205,328 $115,472
Engineering Sciences 47 181  $5,074,778 $107,974
Social Sciences 36 138  $3418812 $94,967
Biological Sciences 28 108  $2,975,000 $106,250

Total Number of proposals = 260
Total Federal Funds Requested $28,673,840

Each discipline was further classified
into subdisciplines (see Table 5). As with last
year, the overwhelming majority of the
proposals came from the physical sciences.
However, only 25 proposals (9.5 percent)
dealing with climate variability and the
hydrologic cycle were submitted. Last year,
27 proposals (11.3 percent) were submitted
from this subdiscipline. In addition, there was
no increase in the number of proposals from
the social sciences (actually representing a
one percent decrease from last year). This is
suprising since so many of our critical water
resource problems are related to institutional
and managment issues.

One wonders why? Are there fewer
qualified researchers in the area of water
management and policy? Or is the USGS
perceived as favoring research in the physical
and biological sciences? Nevertheless, it is
astonishing that in the light of the nature of
the Nation's water resource problems which
cry out for research in the socioeconomic



and institutional sector, less than 15 percent of
the proposals are from the social sciences! The
USGS might consider giving the highest
priority to proposals which address issues
directly relating to the socioeconomic, legal,
and institutional importance of water resources
planning and management.

Tableb.
USGS Water Resour ces Resear ch Proposals:
Analysis by Discipline

No.of %of

Discipline Proposals Total
BIOLOGICAL SCIENCES 28 10.7
Ecology/Wildlife 8 31
Microbiology 4 15
Plant/Soil Science 2 0.8
Zoology/Physiology 7 2.7
Public Health 7 2.7
ENGINEERING SCIENCES 47 18.1
Agricultural Engineering 15 5.8
Civil/Urban Engineering 15 5.8

Environmental/Sanitary 17 63

PHY SICAL SCIENCES 149 57.3
Chemistry/Geochemistry 24 9.2
Water/Groundwater Quality 77 29.6

Groundwater Hydrology 19 73
Climate/Hydrologic Processes 25 9.6
Geomorphology/Fluvial 4 15
SOCIAL SCIENCES 36 13.8
Ingtitutional/Policy Anal. 13 5.0
Economics/Planning 20 7.7
| ssue-Specific Management 3 11

Total Number of Proposals =260

Table 6 presents the proposals by the
focus of their research. This focus was whether
the proposal was dealing with water resources
research or just simply water research. Over 88
percent of the proposals were dealing with

water resources research issues, rather than just
water research.

Table 6
USGS Water Resources Research Proposals:
Analysis by Research
Research Bio. Engr. Phys. Sodial
Classification Sdi. Sd. sd. Sdi. Total %
Type of Research
Water Research 8 3 20 0 31 119
Water Resources
Research 20 4 129 36 229 88.1
Area of Research Impact
National 20 40 107 25 192 73.8
Regiona 7 2 22 11 42 16.2
Loca 1 5 20 0 26 100
Totd 28 47 149 36 260

The Water Resources Research Program
clearly calls for research involving any aspect
relating to water resources problems, not
research simply involving water. The Program
also states that proposals with a national or
regional scope will be given top priority in the
selection process. About 73 percent of the
proposals were of a national scope, while 10
percent were local.

Conclusions

As with last year, there seems to be a
striking imbalance between what is proposed
and what is needed. The federal involvement
(by way of financia support) in water
resources research is pitifully inadequate, while
the need for research is at an all time high.
Without an enormous increase in federal
financial support, the Nation’s water resource
problems will continue to take their toll.



Thus what we observe is a large number of
small water transfers accompanied by a few
more eye-catching large transfers, dominated
by agricultural to non-agricultural uses. Many
of these are irrigation to stock-watering and
rural domestic uses or transfers to small rural
subdivisions. The public’'s awareness of
transfers is limited to the large ones such as
the transfer of 40,000 acre-feet of Colorado
Canal Water (Arkansas River Valley) to the
City of Colorado Springs or the still-to-be
effected transfer of 52% of the Rocky Ford
Ditch (9,300 af.) to the City of Aurora.

While the small water transfers appear to
conform to the economists model of a
smoothly operating water market, the large
transfers certainly do not: they involve large
volumes of water from a single location; they
typically involve very senior (reliable) water
rights; and they frequently represent water that
has been applied to the better soils, growing at
least some valuable crops. What is wrong with
the model?

The need for urban areas and industry to
obtain reliable water every few years is not
attractive to urban users. These senior rights
were (by definition) developed early and
typically applied to the best bottom lands as
regional development progressed. Naturaly,
the fact that these rights are transferred out of
agriculture doesn’t necessarily imply that the
crops they irrigated will stop being produced.
It islikely (and evidence to date indicates) that
high-valued crops that are market-limited in
guantity, will be picked up by other farmersin
the area. The crops that are forfeited are
generally forage crops, smal grains, and
irrigated pasture.

The large volume of water involved in
these big transfers at first glance appears to be
explainable by economies of scale, both in
physical transfer systems and in transaction
costs. Some transfers require the construction
of pipelines, tunnels, or canals--structures that
exhibit great economies of scae in
construction costs. If a city proposes to
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transfer some water, why not a large volume
that will reduce the unit costs of physical
transfer.

The issue of transaction costs is not so
simple. These costs include search costs for a
buyer or seller; application costs to the court or
state engineer; costs of hydrologic,
engineering, and agronomic studies, court
costs;, and costs of countering or meeting
objections to the transfer. At first glance, it
would appear that these costs also would
exhibit substantial economies of scale, i.e. that
some of them would be fixed or at best would
increase less than in proportion to the size of
the transfer.. Preliminary analysis of Colorado
data indicates that, while this is true for some
of the minor cost items, the costs occasioned
by opposition to the transfer increase rapidly
as the size of transfer increases (Boggs,
unpublished). Every sizeable transfer has
opponents, sometimes dozens. Large water
rights owners (cities and ditch companies)
frequently retain counsel to oppose every
proposed transfer as a matter of course. Thus,
there appear to be (at least under the Colorado
system) substantial diseconomies of scale in
transaction costs.

| mpacts of Water Transfers

If all water transfers were economically
efficient from, say, a state accounting stance,
then state income would increase as a result of
the transfer--at least in a present value sense.
Can we expect transfers to be efficient? There
are severa reasons to expect at least some
transfers to be inefficient from state or national
accounting stances. First, certain important
public values are not protected by
administrative criteria in the approval process.
Especially water quality, instream values, fish
and wildlife, and other recreational values are
variously omitted from state criteria. Of
course, there could be net increases in these
values as well as decreases, but frequently no
protection is provided, so these values are
likely to be ignored by the transferors of water.



Secondly, cities frequently accumulate water
supplies far in excess of current needs, either in
anticipation of future growth or to have “super
safe” systems. While some of this excess water
may be leased back to the agricultural sector until
it is needed, a higher level of risk is introduced
for the user, precluding higher valued uses. Since
urban water costs are frequently hidden from
urban water users (because of inappropriate
pricing), urban managers adopt an excessively
risk-averse attitude, making the accumulation of
raw water supplies excessively large.

Even if water transfers are economically
efficient from state or national points of view,
there is no guarantee--indeed little likelihood--
that the area or basin of origin will gain from the
transfer. Most transfers are out of the basin of
origin, so the benefits to the new user do not
accrue to the basin of origin. Since many of the
basins of origin are depressed or declining
regions to begin with, the likelihood that the
proceeds from the sale of water will be reinvested
in that basin is small. Thus the phasing-out of
agriculture will be accompanied by various
negative local multiplier effects (forward or
backward linkages) that are unlikely to be offset
by new activities. Finadly, the environmental
effects on the basin of origin are amost aways
negative.

I nstitutional Reforms Needed to M aximize Net
Benefitsfrom Transfers

It should be clear from the discussion above
that unfettered free market transfers are unlikely
to be economically efficient. What is needed is
the protection of or accounting for public values
that are not taken into account by buyers and
sellers nor, in some states, incorporated in the
water law. Since appropriations doctrine
everywhere protects other water diverters, what is
needed is an expansion of state water laws to
recognize and protect the wider set of instream,
recreational, and aesthetic values. The states of
Idaho, Utah, Wyoming, and New Mexico have
incorporated in their water law such criteria as
non-degradation of water quality, protection of
fish and wildlife, and even (Idaho) impacts on the
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local economy and on family farming. The
“public trust doctrine” that has been invoked in
Cdifornia in the Mono Lake case serves to
protect an undefined set of public vaues-
probably not a desirable policy development
because of the uncertainty of the criteria being
used.

Governance structures for irrigation and
conservancy districts that are more representative
of the populations affected by water systems
would help in the introduction of broader social
values in water management. Many irrigation or
conservancy districts today incorporate towns
and industries, yet continue to be governed by
“old water boy” groups that have too little
appreciation of the changing values of water to
society. These districts often have excellent
technical management and do what they do very
well; it's just that they are doing, in part, the
wrong things.

Included among the issues is the need to
make district boundaries and alowable water
uses flexible. Districts typically distribute project
water within specified boundaries that had
significance historically but that grow out of
date. Failure to allow water to be sold outside
historical boundaries can introduce substantial
inefficiencies in water alocation. An example is
found in the contrasting water prices found in the
Northern Colorado Water Conservancy District--
about $1,000 per acre-foot in perpetuity--and
prices for comparable non-project water in the
northern Denver suburban area--up to $4,500 per
acre-foot. While the Northern District’'s
management feels an obligation to keep
Colorado-Big Thompson project water in the
Digtrict, the farmers who still own most of the
water see their water wealth diminished by a
factor of 3 or 4, while Denver suburbs pay
unnecessarily high prices for water or are backed
into supporting unneeded new projects like the
Two Forks Dam.

Other small federa and state policy
changes could greatly facilitate socialy
responsible water transfers. Federal projects,
originally authorized



voluntary, incentives-based mechanism for
facilitating necessary reallocation of water
resources.

Water Marketing

The most common form of water
marketing in the West involves the sale and
transfer of an appropriative water right or a share
in such a water right. Simple change in
ownership generaly occurs without state
supervision. Transfers involving changes in the
point of diversion, the place of use, or the type of
use typically are subject to review to ensure that
no injury to other water users will occur.

Changes of Water Rights

While the specifics vary from state to
state, the general elements in changing a water
right are largely the same. The holder of the
water right must file an application requesting
approval of the desired change by some state
agency. Notice of the requested change is
publicized to inform other potentialy affected
water rights holders. The applicant bears the
burden of demonstrating that no injury will result
from the change. Generally the question of injury
centers on whether the change would adversely
affect stream conditions upon which other water
rights depend--usually by increasing the quantity
of water consumed or by changing the timing of
the flow patterns. The formality of the review
process largely depends on whether there are any
protests. Terms and conditions may be added to
modify the transfer proposal in response to
concerns about injury.

Changes in appropriative water rights
including changes in the beneficial use of the
water without loss of priority were first allowed
by California courts in the 1850s and have
occurred with regularity in several western states
including Colorado, New Mexico, and Utah. In
these states, the procedures for changing water
rights and the rules respecting such changes are
well established. Accordingly, there is an active
market
in the sale of appropriative water rights in these
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states.

Not al states followed this approach,
however. Arizona and Wyoming, for example,
decided early in this century to tie the right to
use water directly to the land on which it was
used. This strict appurtenancy requirement
prevented transfers of water rights involving
change in the place of use. Although both states
now have eliminated this strict appurtenancy
rule, there is very little transfer activity
involving appropriative water rights in either
one.

Water Farms

There has, however, been transfer activity
of a different kind in Arizona -- the purchase of
land outside of designated Active Management
Areas by cities and developers interested in
obtaining rights to the underlying groundwater
resource. Under the 1980 Arizona Groundwater
Management Act, there are few restrictions on
the development and use of groundwater from
lands outside of Active Management Aress.
Thousands of acres of such “water farms’ have
been purchased in anticipation of future use of
the associated groundwater for urban and
commercial development in other locations.

Transfers of Conserved Water

Approximately 80 percent of al
withdrawals of water in the West are for
irrigated agriculture. By today’ s standards, much
of thisirrigation is highly inefficient. Especially
in areas without a strong dependency on
historica return flow patterns there are
opportunities to conserve significant amounts
ofwater. Financial incentive to make necessary
conservation improvements can be provided by
allowing the transfer of conserved water to the
use of the entity paying for the improvements.
California and Oregon have enacted statutes
encouraging such transfers of salvaged or
conserved water. The recent agreement between
the Imperial Irrigation District and the
Metropolitan Water District of Southern






water resources are developed in anticipation
of or to meet existing demand.

These days, the water supplies of many
major metropolitan areas in both arid and
humid parts of the United States, need
augmenting because of population growth,
economic growth, water quality deterioration,
and so forth. Large-scale, long-distance
transfers have become too unpopular and
expensive, and the most easily developed
supplies were long ago dammed and diverted.
As a result, sustained economic development
has required periodic, if not continual, demand
management in many places (i.e, Arizona,
Cdlifornia, New Y ork, and Massachusetts), and
many small-scale rura-urban transfers.
Clearly, the relationship of urban growth and
water supply development is becoming more
important.

What does non-decision-making have to
do with this? Non-decision-making is a process
by which the political agenda is controlled
(perhaps not even intentionally) by “confining
the scope of decison making to relatively
‘safe’ issues’ (Bachrach and Baratz 1962,
378). Given the embeddedness of water supply
development within the regional economic
development matrix, one would think that the
water-growth issue would be on the political
agenda. In our experience in Arizona and
Massachusetts water management, however,
that relationship is never ever overtly
examined in a public forum . at least not
serioudly, and not for very long. For example,
when a recent groundwater  supply
management strategy was circulated for
comment in Arizona, a Sierra Club
representative wrote comments asking the state
agency to examine the water management .
growth control issue. The state bureaucrat
chiefly responsible for the plan took these
comments to be too “negative’” to be taken
seriously. The growth control - water supply
relationship is on the minds of many and
certainly implicit (if not explicit) within some
state’s legidation, however, within the

‘Demand management decisions fall into this category as well.

government agencies managing water, it is
verboten to mention it. Thus, no real anaysis
is done to determine what the explicit tradeoffs
should be between development and protection
of environmental and social values not favored
by new urban growth.

Decisions about alowable impacts of
transfers on ecological systems, instream
flows, or other parties may increase (and
possible decrease) the amount of water
available for new development.: These are
small decisions, often never reviewed
seriously by the public or even by the people
making them within state and local agencies.
Y et they may potentially add up to significant
losses in terms of riparian vegetation,
wetlands, and other attributes of place that are
environmentally and socially important. Thus,
non-decision-making means that the hidden
conflicts between economic growth, profits,
and extramarket values are addressed only
within the arena of these seemingly
insignificant, but cumulatively important,
small decisions.

The Role of Nomnarket Institutions in
Protecting Extra-market I nterests

A partial explanation for the failure of
water agencies and others to address the
deeper conflict in water supply development
and transfer is the entrenchment of the
ideology of growth in water legislation and
agency tradition. Water allocation policies in
the United States have been geared to promote
growth at least since the nineteenth century
(Horwitz 1977). During the beginning of the
nineteenth century, American legal
conceptions of property in land and water
resources began to change from the static,
exclusionary posture of English common law
to a more dynamic and instrumenta
orientation  compatible  with  fostering
economic expansion. During the early stage of
expansion, capital and labor were relatively
scarce. The Appropriation Doctrine promoted
the security of investment



(see MGL Chapter 21G). It authorizes the
Department of Environmental Quality Engineering
(DEQE) to regulate the quantity of water
withdrawn from surface and groundwater, and to
ensure adequate water supplies for current and
future water needs. The Water Management Act
mandates the water resources commission to adopt
principles, policies and guidelines designed to
“protect the natural environment of the water in the
commonwealth; to assure comprehensive and
systematic planning and management of water
withdrawals and use in the commonwealth,
recognizing that water is both finite and renewable;
and to allow continued and sustainable economic
growth throughout the commonwealth and increase
the social and economic well being and safety of
the commonwedalth’s citizens and of its work
force.” Once al existing users register their usesin
subbasin, the DEQE will have some idea as to how
much water remains for permitting of new uses. If
no water above what is defined as “safe yield” is
available, water right transfers are expected to
occur.

In adopting regulations establishing criteria
and standards for obtaining permits (and for
approving transfers), the Act requires the
department to assure that the following factors be
considered:

Q) the impact of the proposed withdrawal on
other water sources which are hydrologically
interconnected with the water source from which
the withdrawal isto be made;

(2 the anticipated
withdrawals will be made;

3 the water available within the safe yield of
the water source from which the withdrawal is to
be made;

4) reasonable protection of water uses, land
values, investments and enterprises that are
dependent on previously allowable withdrawals,

(5) the use to be made of the water proposed to
be withdrawn and other existing, presently from
which the withdrawal is to be made;

times of year when
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(6)
plan for
any city or town in which the affected water
sourceis located;

@) any state water resources management plan
adopted by the commission;

(8) reasonable conservation practices and
measures, consistent with efficient, utilization of
the water;

(9 reasonable protection of public drinking
water supplies, water quality, wastewater
treatment capacity, waste assimilation capacity,
groundwater recharge  areas, navigation,
hydropower resources, water-based recreation,
wetland habitat, fish and wildlife, agriculture, and
flood plains; and

any water resources management

(10) reasonable economic development and the
creation of jobs in the commonwealth.

This is quite a large order for state agency
personnel to fill. To actualy do the kind of
weighing that the Act seems to require would take
enormous resources in terms of time, talent, data,
methodology, and knowledge. Of course, the
actual implementation process is quite different
than one might envision from reading the statute.
Five people are assigned to the implementation of
the Water Management Act within the DEQE at
present. One person is in charge of surface water,
another is in charge of groundwater, two are
working largely on conservation issues, and the
fifth person is wearing severa hats including
supervisor and political interference runner.

The tyranny of small decisions becomes
apparent when we examine a simple case of
wetland protection (see [9] above) and
groundwater withdrawal (either from right transfer
or for new development). The regulations are not
finalized for permit evaluation at the time of
writing, but a possibility is that permit applicants
may have to submit pump test data if the point of
development is within 1,000 feet of a wetland or
an existing registered user. At thistime, the



person doing the application review happens to
be a hydrogeo!ogist. As such, we will know very
well how to interpret pump test data
Nevertheless, there is an at to such
interpretation because many factors influence
cone of depression expansion during pumping. If
the pump test is run during a “wet” season or
year, the drawdown may not reflect what
happens during dry periods. If the pump test is
run during the winter, it may not reflect the
greater seasonal use of other pumpers in the
warmer months. Unlike very large alluvia
systems, fractured rock and surficial geologic
media do not necessarily exhibit uniform
behavior that can be expected to continue into
the future. Then there are the small decisions that
have to do with the 1,000 feet guideline and with
the “safe yield” criteria. Why 1,000 feet? There
may be many instances where impacts can be
measured outside of that circumference. Safe
yield will be defined most likely by selecting a
probability of flow from streamfiow histograms.
Although an advisory committee and others will
make recommendations regarding these
decisions, the agency will be largely responsible
for the final determinations. These final
determinations will reflect the persona biases
and experience of agency personnel, and the
resource constraints of the agency in general.

Now, given that our permit application
reviewer is a hydrogeologist and not a wetlands
expert, how can we be certain that there is
reasonable protection offered such habitat and
the fish and wildlife dependent upon it? The
relationships between groundwater, surface
water, and wetlands are not very widely known
or researched, and in at least three of the most
popular introductory hydrogeology texts there is
no mention of wetlands. The first small decision
that the evaluator wants to make is to require that
an applicant for permit only concern herself-
himself with wetlands that are mapped. We do
not have much experience with wetlands

mapping but we suspect there are many in
Massachusetts that are not formally mapped.
Unless some private citizen or public group is
particularly vigilant, then, the unmapped
wetlands will not receive any protection from
the state. Second, the department will have to
determine what the criteria are for reasonable
protection of awetland. Does this mean one foot
of decline over a specific period of time given
the specia conditions under which the pump test
data were collected?® Will it mean no water level
decline? Will it mean lowering only during
dryere years? This is a serious problem because
the lowering of the groundwater level would
radically change the nature of any wetland.

Wetlands can be divided into four main
categories. bogs, fens, swamps, and marshes.
Bogs and fens are peatlands. Their soil consists
of partialy decomposed or undecomposed
organic matter, particularly sphagnum moss.
Fens occur at or around groundwater discharge
sites or downslope of discharge sites - anywhere
that slow moving water is trapped and held
before escaping through a small outlet. Fens,
because they are more nutrient rich and less
acidic, contain highly diverse plants, including,
sphagnum moss and other plants found in bogs
as well as unusual orchids and other plants. The
vegetation in a bog is isolated from surface and
groundwater receiving its moisture only through
precipitation. A fen may develop into a bog
when the living and dead organic matter
accumulates to such a degree that the living
vegetation is isolated from ground and surface
water. Bogs also occur in basins, such as kettle
holes, where there is no outlet. The vegetation of
a bog consists of a floating mat of leather |eaf,
sphagnum moss and other plants that are able to
survive the highly acidic, nutrient poor
environment. Eventually the organic matter fills
the basin and conifers capable of colonizing
acidic, nutrient poor soils invade and the bog
becomes forest. Bogs contain a unique biota,
including the famous carnivorous plants.

*The agency is currently seeking information from the state wetlands division to aid in criteria design.



Swamps and marshes have more water
movement. Thelr soils are partidly or
completely decomposed organic matter mixed
with mineral soils. The vegetation of a marsh is
grasses and floating leaved plants. Swamps
contain trees and shrubs. A marsh contains
standing water. The soil of a swamp is aways
saturated and may contain pockets of standing
water. The biota of swamps and marshes is much
more diverse than that of bogs and fens. Marshes
and swamps are nurseries for fish and breeding
and feeding grounds for waterfowl and other
birds. They are inhabited by small mammals
such as mice and voles and utilized by large
mammals such as moose and deer. Some are
created and utilized by beaver. There are few
ecosystems that contain as diverse an array of
life or are utilized at some point in the life cycle
of so many animals as swamps and marshes.
Lowering the groundwater level could isolate
fen vegetation from groundwater, thus leading to
reduction in species diversity and the
development of a bog. It may have the same
effect on a bog as the filling in of the basin with
organic matter leading to the loss of the unique
bog biota and the development of forest.
Lowering of the groundwater level could cause a
marsh to shift to a swamp and a swamp to shift
to forest.

Even if every effort is made to understand
and protect these complex ecosystems,
administrative criteria are by nature under- and
over-inclusive. While 1,000 feet may not be
inclusive enough, 2,800 feet may be over-
inclusive. It may be that we shouldn’t be looking
at feet from a conflicting use at all. Perhaps we
should be looking at microbes and hydrogenase
production in relation to wetlands preservation
(Deevey 1970). The point is that all of these
small decisions can add up to large effects in the
long-term over large areas.

Prognosis

The whole idea of moving water from one
place to another or moving a diversion point
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from one place to another for the purpose of
economic development is troublesome because it
means further disruption of ecological and social
patterns that are generaly not accounted for
adequately. Conservation of biogeochemical
cycles is a developing theme among
international  conservation groups. Species
conservation has been replaced by habitat
conservation which is now being replaced by
ecological process conservation as a philosophy
(see, for example, International Union for
Conservation of Nature and Natural Resources
1984). Sustainable development is a concept in
common currency for third world development
theorists (Redclift 1987). And though the
increase in environmental awareness and
institution building during the seventies and
eighties has seen the incorporation of
environmental criteria as part of the reallocation
process, concerns of this nature tend to be very
much addenda to the main decision variables.
Many students of resource management are
aware that resource alocation decisions should
capture environmental and social concerns. But,
in fact, we have a long way to go to ensure the
law and its administrators oversee protection of
such interests.

The reasons for the exclusion of these
interests in redlocations of water (i.e, the
inability of the “public’ to know or articulate
their interests, the lack of knowledge about
hydrologic and ecologic systems, the lack of
data about the same, the difficulty for public
groups to defend the claims they do identify) and
the tension that belies the government’s dual role
as facilitator of economic expansion and
protector of “third party” interests, are not likely
to evaporate in the near future. Forces of inertia
are deeply intrenched in socio-economic and
political structures. We can turn the tyranny of
small decisions and the tyranny of non-decision
into an open discussion only by the slow and
painful process of critical evaluation and interest
articulation. Transaction costs should be high;
we should be very cautious about what we trade
away for urban growth and its beneficiaries.
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