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ABSTRACT

The essence of this study was to develop a standardized method

for developing comprehensive planning techniques which catalogue and

evaluate the good cultural resources. The method chosen has been the

development of general guidelines to be followed by project planners

and administrators in conducting cultural resource analysis on Federally

funded water projects. Through the use of these guidelines the author

has attempted to demonstrate complete analysis of the cultural resource

component of the environmental constraint. Analysis of this constrain

component should be broadly applicable.

Water related projects were singled out because of their unique

impact on cultural resources. In the Southwestern United States in par-

ticular, development has been riverine and riparian in both the prehis-

toric and historic eras. If it is indeed recognized that the past is

important enough to rate at least partial preservation, then water re-

source projects must be evaluated in terms of their potential impact

upon these resources. This need has been mandated by Federal code, and

in many instances has been placed into State and local code. 	 In this

report techniques for putting law into practical action will be demon-

strated.
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CHAPTER 1

INTRODUCTION

The purpose of this paper is to introduce techniques and

develop guidelines to be used by public officials when conducting

interdisciplinary environmental studies, and for integrating this

data into environmental impact reports.

The precise topics to be discussed are the cultural resource

aspects of environmental planning. By cultural resource aspects,

the author is speaking of those archaeological and historic sites,

structures, artifacts, and remnants which would be directly impacted

by implementation of a given project.

The functional goal of this study is developing a reasonable

technique for accounting for what have been described as "intangible

effects" of water resource planning. In the past, analysis of these

effects has not been assigned a high priority because no market

value (i.e. dollar value) could be readily assigned to these essen-

tially non-developed common property resources. Because no market

system existed for the evaluation of cultural resources, they could

not be evaluated in traditional water resource planning procedures

of benefit/cost analysis. Hence, it has become the assigned task of

this report to develop a method of analysis which will bring these

common property resources into water resource planning procedures.

1



Although cultural resource impacts do not represent true

externalities, in the traditional economic use of the term, they

can represent real benefits and costs which accrue through the

direct implementation of water resource projects. According to

the text Economics of Water Resource Planning (James and Lee; 1971),

there are a number of ways in which to deal with these resources,

which they catagorize as "merit wants."

1. They can be ignored. This is essentially the manner

in which these resources were handled before the introduction of the

National Environmental Policy Act of 1969 (P.L. 91-190).

2. A market analysis can be developed for the good or

service to provide a dollar value of "worth" for the resource. How-

ever, unless the merit resource is developed or is incorporated as

part of some assessible property, the assignment of a market value

becomes essentially an exercise in mathematical gamesmanship.

3. A system could be developed to catalogue and evaluate

every merit want in a truly comprehensive plan. However, the cost

in terms of dollars and manpower would be prohibitive.

4. Attempts could be made through legal means, to enforce

measures designed to prevent damage to significant resources.

The essence of this study has been to gather and summarize

the legislative and agency related directives on cultural resources

and their management and to establish a reasonable evaluative system

within this framework.

2
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At this point it may be useful to clarify the intent of

this report. This study has not been designed as a manual for pro-

fessionals in the field; nor has it been designed with the intention

of developing a rigid format of either methodology or procedural

objectivity. This study has been designed specifically for public

officials in water related planning and management. It is the goal

of the author to explain to the target audience that: (1) There is

both authority and need for conducting cultural resource analysis as

part of the environmental impact assessment process; (2) to demon-

strate how a standard method of analysis, through the use of defined

yet flexible guidelines, can provide a means for integrating cultural

resource information with the geological, hydrologic, economic,

social, environmental, and engineering related data that normally

comprises environmental reports; and (3) to demonstrate the use of

these guidelines through case-study analysis.

This report will make all effort to follow the directives of

the Council On Environmental Quality (CEQ) for the simplification of

environmental related Federal documents (40 CFR; Parts 1500-1508).

As such, all effort will be made to make analysis and discussion

clear, concise, and simple in the hope that this approach will serve

to clarify and expedite analysis of impact.



CHAPTER 2

AUTHORITY

Authority for conducting archaeological and historical impact

analysis has a long legislative history. The earliest mandate dates

to 1906. Yet, the need for conducting cultural resource analysis as

part of prescribed planning procedure was not mandated to the Federal

agencies until the National Environmental Policy Act (P.L. 91-190)

was enacted in 1969.

This chapter will summarize some of the more important Acts

and Executive Orders which deal directly with cultural resources and

environmental impact analysis. Because there seems to be such a clear

dichotomy between pre- and post-1969 legislation dealing with cultural

resources, this chapter will be divided into two sections; the first

will summarize pre-1969 legislation in historical sequence; the second

will deal specifically with the National Environmental Policy Act

(NEPA) and those legislative actions and Executive Orders dealing with

environmental impact analysis.

4
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Section A. Synopsis of Authority 
in Historical Sequence 

(a) Antiquities Act of 1906
(34 Stat. 225)

The antiquities Act of 1906 made it a Federal offense to

appropriate, excavate, injure, or destroy any historic ruin or monu-

ment located on lands owned or controlled by the United States and

its agencies without permission of the Secretary of the Federal

department having jurisdiction thereof.

(h) Historic Sites Act of 1935
(49 Stat. 666)

The Historic Sites Act of 1935 declared it to be national

policy to preserve for public use cultural properties of national sig-

nificance and vested powers to the Secretary of the Interior in this

regard.

(c) Reservoir Salvage Act of 1960
(74 Stat. 220)

The Reservoir Salvage Act as ammended in 1960, is applicable

only to authorized civil works projects. The Act permitted the expen-

diture of up to one percent (1%) of the amount authorized to be appro-

priated for an individual civil works project for survey, recovery,

analysis and reporting of important scientific, historical, archaeo-

logical, and paleontological data which would be destroyed or irrep-

arably damaged as the result of civil works projects undertaken on

lands under Federal jurisdiction.



6

(d) National Historic Preservation
Act of 1966 (80 Stat. 915)

The National Historic Preservation Act of 1966 established

national policy for historic preservation, authorized establishment by

the Secretary of the Interior of a National Register of Historic Places,

and created the Advisory Council on Historic Preservation. Consultation

procedures and recommendations for securing the advice of the Advisory

Council are contained in 36 CFR, Part 800, Jan. 25, 1974 (Appendix B).

Section B 

Underlying authority for the preparation of detailed environ-

mental impact reports was mandated through the National Environmental

Policy Act of 1969 (henceforth referred to as NEPA) (P.L. 91-190, 40

USC, 4321 et seq.) and Executive Order 11514 of March 5, 1970 (35 FR

4247). Through these directives all Federal agencies were ordered to

. . . to the fullest extent possible, direct their policies, plans,

and programs to protect and enhance environmental quality . . •" (NEPA,

P.L. 91-190, 1969, Sec. 101). Agencies were now expected to view their

actions in a manner calculated to " . . . encourage productive and en-

joyable harmony between man and his environment and to promote efforts

preventing or eliminating damage to the environment or biosphere and

stimulating the health and welfare of man" (NEPA, P.L. 91-190, 1969,

Sec. 101).

The Council on Environmental Quality (CEO) was mandated the

authority to review and appraise programs and environmental statements

of proposed Federal actions and policy directives. This mandate was
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supplemented in Sections 3(h) and (i) of Executive Order 11514, which

issued the directive that CEQ issue guidelines to Federal agencies

for the preparation of environmental impact statements and other such

instructions to agencies and requests for reports and information as

required by the provisions of NEPA. Under this directive CEQ issued

Title 40 (Preparation of Environmental Impact Statements: Guide-

lines) on August 1, 1973 (38 FR, August 1, 1973). This directive

provided guidelines to the Federal agencies, departments, and estab-

lishments for preparing detailed environmental statements which would

meet the requirements of NEPA and Executive Order 11514.

Under the provisions of NEPA, initial assessments of the

environmental impacts of proposed actions should be undertaken con-

currently with initial technical and economic studies and, where re-

quired, a draft environmental impact statement prepared and circu-

lated for comment in time to accompany the proposal through the

existing agency review processes. The purpose of this assessment and

consultation process is to provide agencies and other decision-makers,

as well as the public, with an understanding of the potential environ-

mental effects of proposed actions, to avoid or minimize adverse

effects whenever possible, and to restore or enhance environmental

quality to the fullest extent possible. In particular, agencies have

been directed through NEPA to use the environmental impact statement

process to explore alternative actions that will avoid or minimize

adverse impacts and to evaluate both the long- and short-term
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implications of proposed actions to man, his physical environment,

his social environment, and to nature.

NEPA requires that the probable impact of proposed actions

on the environment also be assessed. This requirement directs agen-

cies to assess the positive and negative effects of proposed actions

as they affect both the national and international environment. An

assessment of the secondary or indirect, as well as primary or

direct, consequences for the environment are required parts of the

analysis. To this end NEPA states the expectation that all agencies

of the Federal government "utilize a systematic, interdisciplinary

approach which will insure the integrated use of the natural and

social sciences and environmental design arts in planning and deci-

sion making which may have an impact on man's environment" (NEPA,

P.L. 91-190, 1969). The interdisciplinary approach should not be

limited to the preparation of the environmental impact statement,

but should also be used in the early planning stages of the proposed

action. Early application of such an approach should help assure a

systematic evaluation of reasonable alternative courses of action and

their potential social, economic, and environmental consequences.

Executive Order 11593, entitled Protection and Enhancement of

the Cultural Environment, directed that Federal agencies institute

procedures to insure that their projects and programs contribute to

preservation and enhancement of Federal and non-Federal cultural prop-

erties of demonstrated significance. It was consequently expected

that agency reports and Environmental Impact Statements discuss the
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effects of proposed undertakings on the properties listed or eligible

for the National Register of Historic Places.

The need to address multidisciplinary studies in water

related Federal projects was mandated by the directive issued by the

Water Resources Council entitled Water and Land Related Resources--

Establishment of Principles and Standards for Planning (38 FR, no.

174, Monday, September 10, 1973). Through this directive the Council

stated it's expectation that the objectives of environmental protec-

tion and enhancement be equally weighted with economic and engineer-

ing related criteria. Indeed the Water Resources Council stated

that ". . . the beneficial and adverse effects of alternative plans

on the environmental characteristics of an area under study will be

evaluated. Environmental effects will be displayed in terms of rele-

vant physical and ecological criteria or dimensions, including the

appropriate qualitative aspects. Such an evaluation would be dis-

played in the environmental quality account . . . archaeological, his-

torical, biological, and geological resources and selected ecological

systems should be evaluated as part of the proposed plan . . ." (38

FR, no. 174, September 10, 1973).



CHAPTER 3

THE QUESTION OF SIGNIFICANCE

The use of the poorly defined term significance has caused

considerable confusion among those who assess impact and prepare

reports.

NEPA (P.L. 91-190, 42 USC, 1969) contains the requirement

that all Federal agencies conduct a detailed environmental impact

analysis on "all major Federal actions significantly affecting the

quality of the human environment." This statutory clause has since

been interpreted to mean that the overall cumulative impact of pro-

posed Federal actions, related Federal actions, projects in the area,

and future actions all need to be examined in the course of impact

assessment.

In regards to cultural resources in particular, Executive

Order 11593 (36 FR 8921, May 15, 1971) mandated that Federal agencies

"initiate measures to direct their plans, policies, and programs in

such a way that Federally owned sites, structures, and objects of

historical, architectural, or archaeological significance are pre-

served and to insure that Federal plans and programs contribute to

preservation and enhancement of non-federally owned sites, structures,

and objects of historical, architectural, or archaeological signifi-

cance . . ." (36 FR 8921, May 15, 1971).

1 0
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Because of the emphasis placed on significance, it becomes

a necessity that personnel charged with the responsibility of cul-

tural resource management have a clear understanding of the meaning

of this concept. In its original use, the term was a borrowed

phrase from statistical analysis. Over the years the term has lost

its statistical base and has been expanded to mean virtually any

cultural resource that can be used for some analytical, historical,

or social analysis (Moratto and Kelley, 1979). However, such broad

interpretations would not easily conform to the goals of NEPA and

the Principles and Standards set by the Water Resources Council.

Because of the multiple definitions and uses of the term

significance, it is important to present a standardized definition

which can serve as a reference point for all concerned parties. To

this end, this study will use the definitions of significance pre-

sented in the article Optimization Strategies for Evaluating Archaeo-

logical Significance, by Michael J. Moratto and Roger E. Kelley

(Advances in Archaeological Method and Theory; vol. 1; Academic Press;

N.Y.; 1979). Among the key points in the article are:

Because the importance of a given resource depends upon the

content of the assessment as well as its inherent qualities, there

can be no universal or absolute measure of cultural worth. The

essence of conservation archaeology is planning for the best long-

term use of cultural resources. Such planning entails tactical

options ranging from the preservation of resources intact to the
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recovery of some of their data through study such as excavation.

Selecting and justifying the appropriate tactic depends on the accu-

rate determination of the significance of the resource. In present

cultural resource management framework, the fate of archaeological

properties largely depends on their explicit value; without demon-

strated significance, such properties have little or no status in

the planning process. Significance--the pivitol management concept--

seems ill-defined and misunderstood by many. Views on the matter

range from the "academic conviction" that all sites were created sig-

nificant, to the "bureaucratic conviction" that sites were made to be

ranked so that "expendible" ones can be consigned to the bulldozers

while some of the more important ones are preserved.

Moratto and Kelley proceed to establish four general

categories of significance. After discussion with professional

archaeologists and the Historic Preservation Officer for Arizona, the

author has expanded their categories of significance for the purposes

of this report. All future discussions of significance will directly

reflect upon the catagories presented in this chapter.

A. Historical Significance 

A cultural resource can be considered to be historically

significant if it can be associated with a specific event or aspect

of history, or more broadly, if it can contribute information about

cultural patterns during the historic era.



Historically significant sites may lend themselves to

preservation combined with public interpretation. Traditional his-

toric preservation has emphasized standing structures over sites

and other less obvious entities, and has selected for structures

reflective of more flattering aspects of local history. It must be

pointed out what traditional historic preservation has opted for is

not desirable in modern cultural resource management framework. It

is important that sites, ruins, and other non-traditional resources

be included in the analysis of historical significance for projects

involving potential modification of public owned lands. It should

be noted that a site may be significant only in that it contributes

information as to the cultural patterns in the area during the his-

toric era; such as their relation to ranching, railroads, mining,

water use, and other patterns of exploitation of the local environ-

ment which may be significant when viewed as a collective whole.

B. Scientific (Research) Significance 

Scientific significance involves the potential for using

cultural resources to establish reliable facts and generalizations

about the past. It is increasingly recognized that archaeological

and historical data are of great value not only to anthropology but

also to many other sciences.

Cultural resources, both historic and prehistoric, are

significant if they comprise a unique, non-renewable base for con-

structing the cultural past and for testing hypothesis about human

13
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behavior. These resources have been shown to provide unique

dividends to the seemingly unrelated sciences of Botany, Physics,

Geology, Atmospheric Sciences, Engineering, Hydrology, and Water

Resources Administration. The value of these "dividends" should

not be overlooked when evaluating the significance of a cultural

resource.

C. Ethnic Significance 

A cultural resource such as a site, location, or unique

geological feature that holds religious, mythological, spiritual,

or other symbolic importance for a discrete group of people is said

to be ethnically significant.

D. Public Significance 

Public significance can be defined as those benefits which

would accrue to a society through the wise stewardship of its archae-

ological and historic resources. Administrators should note the

potential of cultural resources for providing an engrossing medium

for education and tourism.



CHAPTER 4

PROPOSED GUIDELINES

These guidelines have been designed to meet the requirements

set by the Council On Environmental Quality (CEQ) in the directive

entitled National Environmental Policy Act-Regulations: Implementa-

tion of Procedural Provisions (40 CFR, Parts 1500-1508, 43 FR; 1973).

As stated in the directive ". . . the purpose is to provide all Fed-

eral agencies with an effective uniform procedure for translating

the law into practical action."

Again, it must be emphasized that the purpose of this study

is to assist administrative personnel in incorporating cultural

resource information into the planning process and meet the criteria

for compliance with NEPA, CEQ guidelines, and associated agency direc-

tives. To meet these designated goals, the author has proposed the

development of a set of manageable guidelines.

After the complexities of the topic were discussed with a

multidisciplinary team, including field experienced professionals, it

was concluded that the most expedient manner in which to accomplish

the discussed task was through the use of a step-by-step, "cookbook

fashion," set of procedural guidelines.

15
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The Guidelines 

Step 1: The Initial Contact

Cultural resource information should be acquired at the

earliest possible point for direct use in the early phases of project

planning. As soon as the project location is determined, the follow-

ing steps should be taken:

(a) A letter should be sent to the appropriate State Historic

Preservation Officer (SHPO) to determine if any cultural resources

are listed on the National or State Register of Historic Places. This

letter should include specific project coordinates in standard town-

ship and range reference. Marking the project area, or the general

area to be impacted, on a baseline map would be considered appropri-

ate. If no contact with the SHPO is received within 60 days, it can

be assumed that there are no listed resources within the impacted

area.

The National Historic Preservation Act of 1966 (80 Stat. 915)

has made contact with the SHPO a requirement for all Federal agencies.

This order was reinforced through the directives of Executive Order

11593, which set the requirement that cultural resource analysis play

a part in the environmental impact statement process ordered by NEPA

in 1969.

The role of the SHPO is essentially that of a coordinator for

Federal agencies on the cultural resource component of their environ-

mental analysis. The SHPO provides information to these agencies
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about accessing pertinent files and information relating to the

immediate project area and can also provide necessary contacts with

public and private agencies and consultants who deal with cultural

resource impact assessment.

Although State Code may not require contact with the SHPO

for State and local agencies conducting water projects, it must be

noted at this point that use of this resource is considered vital

and must be extended to these small scale projects.

(h) All state, regional, and local record files of sites and

finds should be consulted. To enlist help in obtaining such informa-

tion, it is highly recommended that the services of a recognized

agency or consulting firm be contracted. The consultant should es-

tablish contact with state historical societies, state museums, and

other recognized institutions concerned with stewardship of cultural

resources (such as universities and local institutions). In the

archives of these institutions the trained investigator will find

records of sites and finds and possibly even evaluation of their sig-

nificance and potential for future research.

The initial step of a cultural resource section of an

environmental report should include a section detailing the contact

and response from the SHP° and the list of known sites and finds in

the area of proposed modification.

To assist planners in these initial steps, the names and

mailing addresses of the State Historic Preservation Officers, col-

leges and universities with accredited anthropology departments, and
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museums and historical societies has been included as Appendices

C and a of this report. A list of accredited cultural resource

consultants, or firms which have such capabilities, is available

from the SHP° for the respective state.

Step 2: Review

As implied in the previous section, the private consultants

and the SHPO will possess detailed information on the cultural

resources within the detailed area of impact to the lead planning

agency. This information should be carefully reviewed and the rec-

ommendations for management of resources incorporated into the body

of the prepared text.

It is extremely important that administrative personnel

receive a well documented report from the consulting agencies (or

staff researchers). The report must include a list of historic and

prehistoric sites and finds (including township and range coordinates

for each), a brief description of the area in question (including a

brief description of the site condition, if known), an estimate of

the significance of the site (including research potential), and most

importantly, a statement of the recommended actions and procedures

for the preservation of the cultural resources in the area as a whole.

It is extremely important that these reports be clearly documented or

referenced. At the same time consultants must be made to understand

the use administrative personnel will make of these reports;



therefore, these reports should be compact, direct, and contain

precise recommendations.

To meet the criteria of compliance with NEPA (P.L. 91-190,

42 USC, 4321 et seq.) and CEQ guidelines, the EIS must clearly state

how these cultural resource assessments have been reflected in the

planning process. To this end, the authors of the EIS may want to

include a brief narrative detailing contact, including planning ses-

sions and briefings, between the cultural resource consultants and

the principle planning agency. If the reports issued by the consul-

tants are not to be incorporated into the body of the environmental

report, they should be placed into the appendices of the report and

clearly referenced in the body of the report. If the volume of mate-

rial in these reports is considerable, it would be considered ade-

quate to place pertinent exerpts in the appendices providing clear

reference is provided in the body of the text.

Step 3: Secondary Procedures

It is strongly recommended that the lead agency, either

through its research staff or contracted consultants, conduct second-

ary investigative procedures in addition to those previously dis-

cussed.

The consultant or cultural resource contractor should

establishe contact with local residents, historical societies, and

civil interest groups to establish possible leads which would not

otherwise be included in the consultants report. Such contact

19
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during the early stages of project planning may identify local

points of interest and concern which would otherwise surface at

the latter stages of planning (especially at public meetings). In

the past, such local sources have revealed features, sites, and

artifacts of considerable significance. Note should be made that

it is much more efficient to deal with such information early in

the planning process. Because of the nature of the information

involved, it is not necessary to incorporate such comments into the

body of the report unless the information is of unique value to the

planning process.

Aerial photographs and topographic profiles of the planning

area should be examined. Because the civil engineers and geologists

on the staff of the planning agency constitute a highly trained

resource, they should be utilized along with the cultural resource

consultants in the identification of non-natural landforms. Incon-

sistencies with the local terrain should be noted, and the location

of these inconsistencies identified in township and range coordi-

nates, if possible. Consultants reports should then be reviewed to

determine if these inconsistencies have been previously identified

and evaluated. If no such evaluation is contained in the examined

reports, it can be assumed that further investigation is warranted.

A record of such identified features should be included in the

appendices of the report and referenced in the body of the text.

NEPA has mandated that potential sites be visited and

analyzed before administrative decisions are rendered CP.L. al-lao,
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1969). It is vital that this requirement be extended to administrative

personnel who deal with cultural resource segments of the projects.

Summarized Guidelines 

1. Contact should be established with the State Historic Pres-

ervation Office. This step is required of Federal agencies and should

be incorporated into the actions taken by State and local planning

agencies. The SHP() will serve as a coordinator for future cultural

resource analysis.

2. Contact with state historical societies, museums, univer-

sities and other recognized institutions should be established in order

to enlist their guidance in preparation of an acceptable cultural re-

source management plan for the area to be impacted.

3. If no trained agency staff are available, contact with a

recognized agency or consulting firm having demonstrated professional

capability to do cultural resource evaluation, or having professional

archaeologists on their staff, is highly recommended.

4. A list of prehistoric and historic sites and finds in the

area to be impacted should be drawn with the help enlisted from con-

sultants and contacted agencies.

a. Contact with local residents, historical societies, museums,

and special interest groups should be established as a method

of obtaining additional information.

b. Aerial photographs and topographic profiles should be examined

for relief inconsistencies. The township and range coordinates
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should be noted. If no information regarding these "sites"

is included in the consultants' reports, more information is

needed.

c. Administrative personnel faced with key decisions for the area

to be impacted should make a visual analysis of the project

area.

5. A report from the consultants should be incorporated into

an initial environmental assessment.

6. The information obtained should be used in plan modifica-

tion and should be incorporated into the cultural resource section of

the final environmental report.

7. The need for the recovery of significant data should be

assessed.



CHAPTER 5

USE OF THE GUIDELINES IN A LARGE SCALE ANALYSIS

The author would like to demonstrate in this section how

cultural resource management techniques and the proposed guidelines

should be incorporated into the earliest stages of project planning

in large scale, Federally funded projects.

The technique to be used is the development of a hypothetical

case-study. This case-study will be designed in such a manner that

it directly relates to a number of actual projects the author has

worked on during the 1979-1980 fiscal years. While the hypothetical

case-study will reflect these projects in general, it will reflect none

in specific; therefore, it should be applicable to large scale water

projects as a whole.

Typical studies are broken into three specific phases; Phase

I is essentially designed to include a reconnaissance survey. Its pur-

pose is to summarize known information pertinent to identification and

evaluation of potential sites which meet criteria set for the project

goals. Phase II is designed to identify potential sites which meet

the criteria set for project implementation. And finally, Phase III

will develop detailed plans of study for demonstration projects.

The task in this case-study analysis is to determine how, why,

when, and where to incorporate cultural resource analysis into project

planning.

23
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Any report designed to present a comprehensive plan of study

must begin by identifying the areas of project constraint. For water

resource projects in specific, the constraints have been identified

through the principles and standards set by the Water Resources Council

(38 FR, no. 174, Part 3, Sept. 10, 1973). For Federal projects in

general, the directives issued through NEPA (P.L. 91-190, 1969) set

the constraints to be analyzed for Environmental Impact Statements.

All of the directives pertinent to water related projects have been

scoped in the subsection of this report entitled Authority and do not

require further discussion at this time.

Essentially the function of these discussed directives has been

to break the planning process into five areas of constraint: (1) tech-

nical, (2) legal, (3) environmental, (4) institutional, and (5) econom-

ic considerations. Each area of constraint is to be defined and

evaluated in relation to various activities associated with the project

or various aspects of project planning, including: planning, design,

construction, operation and maintenance, and monitoring.

To begin to answer the key question posed for analysis, this

study is concerned with the environmental constraint in particular.

However, it is recognized that analysis of this constraint must be con-

tinuous through the various aspects of project planning and evaluation.

The environmental section of a Draft Environmental Statement

should provide a basic description of the physical environment in the

project area, together with an outline of the potential concerns and

issues to be addressed in a site specific report for project
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implementation. Specific features of the physical environment are to

be described under eight specific categories: vegetation, wildlife,

cultural resources, health and safety considerations, socio-economic

considerations, aesthetics, soils, and hydrology. Problems regarding

each of these areas are to be examined in detail.

As Phase I of the hypothetical case-study is designed princi-

pally as a reconnaissance survey, the contracts for cultural resource

analysis should be issued immediately upon the identification of the

project boundaries. In these initial steps of project analysis, the

agency should clearly mark the boundaries on a baseline map. A copy

of this map, along with a brief description of the project alternative

being considered, should be sent to the State Historic Preservation

Office (SHPO). It is vital that the final copy of the baseline map

not be presented to the general public in a format that would contain

precise identification of cultural resource sites. This is to insure

that the sites which relate to specific project alternatives are not

looted by "pot hunters" who scan environmental statements and other

public documents for clues to potentially valuable archaeological sites.

As the hypothetical project is Federally funded, establishing

contact with the SHP() is not merely an aspect of good project planning,

it is a requirement spelled out in Federal code. This codified require-

ment has made contact with the SHP() a key aspect in establishing the

degree to which the planning agency has attempted to provide complete

analysis for the environmental constraint. As such, it would be highly
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recommended that planning agencies include important aspects of

correspondence with the SHPO in the written material to be incorporated

into the required Draft Environmental Statement.

The SHPO will provide the agency making a request with a list

detailing the presence (or absence) of archaeological or historical

resources of demonstrated significance and, hence, included on the Na-

tional or State Registers of Historic Places. Identification of these

sites with demonstrated significance during the earliest stages of

project planning is extremely important. Plans should be modified to

protect and enhance these important sites. In discussing National and

State Register Sites, the author is not alluding to seemingly minor

or insignificant resources. Sites such as buildings considered reflec-

tive of significant design trends, National battlefields and cemeteries,

and extensive prehistoric and historic aboriginal remains are typical

of features listed on these registers. In the same manner that it

would be unthinkable for Federal projects to disrupt or displace such

easily identifiable National and State Register Sites as the Alamo and

the Gettysburg Battlefield, plans for Federal water projects must di-

rectly account for and reflect the importance of these significant

sites. It is not out-of-bounds to expect that analysis of the environ-

mental constraint contain clear identification of these valuable re-

sources and show how potential adverse impacts have been minimized.

In the hypothetical case-study, correspondence returning from

the SHP() identified a number of archaeological sites listed on the Na-

tional and State Registers of Historic Places. The site locations were
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clearly identified in township and range coordinates for easy placement

on the baseline maps. This information became part of the initial

project planning and coordination. Note should be made that upon pub-

lication the township and range coordinates were deleted from docu-

ments destined for public use; with the intent of preserving the

confidentiality of site locations.

Phase I studies also concentrate upon a reconnaissance survey

of the state, regional, and local records of sites and finds. Again,

the SO can play a pivitol role in agency procedure. Through his role

as a coordinator for Federal agencies on cultural resource assessment,

the SHP° can provide planners with the state inventory of sites as well

as recommendations for gathering pertinent data and reputable consul-

tants for contracting complete cultural resource analysis. During

Phase I, there is no reason why the initial aspects of cultural re-

source analysis cannot be accomplished as an in-house operation. With

modern facilities, such as easily accessed computer files, being avail-

able for general agency use, agency staff should be able to identify

site locations and their relation to project alternatives without re-

quiring the contracting of a cultural resource consultant. The need

for contracting these specialists can then be pushed back to Phase II,

where site specific information must be analyzed in detail.

In the case-study, Phase I analysis was done in-house. Because

staff personnel familiar with cultural resource management techniques

were available, the agency was not required to enter into a contract

with an outside consultant for the simple aspects of cultural resource
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impact assessment; resulting in considerable savings to the agency.

The staff consultant established contact with the SHP() as well as the

Anthropology Department of a well known State Land Grant University,

which in this case was the repository for the state, regional, and

local files of sites and finds. In this particular case, access to

these files was simplified through the university's use of a computer

storage facility for the records in question. For a rather minimal

fee, the files were accessed for the coordinates delineating the proj-

ect boundaries and results printed for easy reading on computer type

paper. All sites were then marked on a baseline map designed for of-

fice use.

Research staff then consulted USGS topographic maps and Soil

Conservation Service aerial photographs for the project bounds. Upon

joint review by both the cultural resource expert and geologically

trained staff personnel, what were thought were to be non-natural land-

forms were identified in township and range coordinates. Upon compar-

ison with the information obtained from the SHPO and the reconnaissance

surveys, it was concluded that most of the features identified were

water control features associated with historic and prehistoric agri-

cultural developments in the immediate riparian environment. Many of

these features were found to have direct relationship to the sites

identified as having demonstrated significance, or listed on the State

Register of Historic Places. Yet, it should be noted that information

concerning their presence was only obtained through the so called "sec-

ondary procedures;" they were never mentioned either through the
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correspondence with the SHPO or in the reconnaissance surveys. This

information was of vital interest to the project planners and hydrol-

ogists.

All of this information became incorporated into the Phase I

report. As Phase II was designed to identify potential sites which

would meet the criteria for design set in Phase I, the information

gathered served to narrow the field of potential sites. All of this

information became incorporated into the scoped EIS prepared by the

principle planning agency at the end of Phase II. All pertinent mate-

rial was clearly referenced in the body of the text, while information

detailing site lists and reconnaissance investigations was placed into

the appendices of the report. Because, the EIS was designed for public

consumption, township and range coordinates for sensitive archaeolog-

ical and historical sites were deleted.

Through case-study analysis it has been found that the proposed

guidelines can be an effective tool in producing well conceived cul-

tural resource surveys. It is especially interesting to note the de-

gree of impact the so called "secondary procedures" can have upon these

cultural resource studies. It should be emphasized that the procedures

described fit comfortably into Phase I of most studies involving Fed-

eral water projects and requiring an EIS.

In case the reader has objections to the use of the hypothetical

aspect of this case-study, let it be known that most of the information

presented directly reflects procedures followed and information



gathered for Phases I and II of the Phoenix and Tucson Urban Studies

by the Water Resources Research Center of the University of Arizona;

for the U.S. Army Corps of Engineers, Los Angeles Office.
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CHAPTER 6

THE USE OF THE GUIDELINES IN A SMALL SCALE ANALYSIS

At the request of water resource administrators, the author

now addresses the problem of cultural resource survey adaptation to

small scale water resource projects. The projects to be addressed in

this section have common features. They are limited in the volume of

water impounded or diverted. They are usually selected as the "best"

of a number of alternative sites. They are funded through State and

local sources. The funds available to evaluate and implement these

projects is limited.

In terms of the volume impounded, the areal extent of the proj-

ects is quite small. The typical project in question would be the es-

tablishment of a small recreational reservoir by a State Game and Fish

Department or a small scale stream improvement by a local Flood Control

District. In either case, we would expect the area to be impacted to

be no more than a few hectares, riparian in nature, and delineated pri-

marily by local hydrologic conditions.

The project selection process has emphasized the selection of

one alternative design and location from among a series. Criteria for

alternative selection have been based upon the physical conditions,

meaning hydrogeological factors, and the economic conditions, usually

meaning the benefit/cost or present-net-worth analysis that accompanies

31
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environmental analysis. In the past, project planning has been unable

to effectively deal with cultural resource analysis because the re-

sources involved did not lend themselves to traditional analytical

methods. The treatment of cultural resources as an external effect

of project implementation was especially prevalent on small scale, lo-

cally funded projects, where NEPA and other Federal directives have

had little influence on project planning. It is the goal of the author

to demonstrate that this need no longer be the case.

Knowing that the funds allotted to small scale water projects

are minute in comparison to the types of projects discussed in the pre-

ceeding chapter, the author has recognized that the availability of

funds for contracting a cultural resource specialist is limited.

Therefore, it is important that water resource administrators have a

clear idea as to the amount of funding necessary to contract a legit-

imate cultural resource analysis; in order to allot for sufficient

funds in project proposals. Tables 1, 2, and 3 give estimates of the

necessary budgetary considerations in 1979 dollar values. Table 1 rep-

resents a baseline budget on a daily rate basis; Table 2 represents an

actual budget from a relatively large scale water resource project;

and Table 3 represents an extrapolated budget as might be expected for

a small scale water resource project.

If the estimate of $380.00 (1979 value) is accurate for complete

analysis by a highly regarded cultural resource consulting agency,

there should be no difficulty in allotting for funds for such analysis

in project proposals. Considering incidental funds (insurance,
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Table 1. Baseline Budgetary Considerations

Wages 

Assistant Archaeologist	 $35.00/day

Archaeological Assistant II	 $29.00/day

Drafting	 $32.00/day

Editing	 $32.00/day

Equipment/Records Control 	 $37.00/day

Project Direction	 $42.00/day

Section Direction	 $46.00/day

Section Administration 	 $57.00Jday

Typing	 $24.00/day

Vacation/Sickleave Accrual - 7% of wage subtotal

Wage Extentions - 13% of Total Wages & Accruals

Vehicles - $0.15/mile Flat Rate (pickup with standard)

$3.00/day Dispatch Fee

Field Equipment and Supplies - $5.00/man/day

Lien Insurance - Equipment - $2.00/day

Vehicle - $2.00/day

Reproduction - $0.05/page

Indirect Costs - 46% of wages - university administrative fee
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Table 2. Santa Cruz Riverpark Budget

Wages 

Assistant Archaeologist 

Field - 1 person for 5 days at $35.00/day

Report - 1 person for 15 days at $35.00/day

Archaeological Assistant II 

Field - 1 person for 5 days at $30.00/day

Drafting 

Report - 1 person for 2.5 days at $32.00/day

Editing 

Report - 1 person for 2.5 days at $32.00/day

Equipment/Records Control 

1 person for .5 days at $37.00/day

Project Direction 

5.5 days at $42.00/day

Section Direction 

1.5 days at $46.00/day

Typing 

1 person for 4 days at $24.00/day

Wage Subtotal

Vacation/Sickleave 

77. of Wage Subtotal

Total Wages and Accruals

$175.00

$525.00

$150.00

$ 80.00

$ 80.00

$ 18.50

$231.00

$ 69.00

$ 96.00

$1424.50

$ 99.70

$1524.20
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Table 2. Continued

Wage Extensions 

13% of Total Wages

Vehicles 

300 miles at $0.15/mile, 1 pickup (standard)

5 days at $3.00/day Dispatch fee

Field Equipment and Supplies 

$5.00/man/day for 10 man-field-days

Report Supplies 

$2.00/day for 15 days

Lien Insurance 

Equipment - 5 days at $2.00/day

Vehicle - 5 days at $2.00/day

Reproduction 

20 copies x 50 pages = 1000 pages at $0.05/page

$198.00

$ 45.00

$ 15.00

$ 50.00

$ 30.00

$ 10.00

$ 10.00

$ 50.00

Total Direct Costs	 $1932.20

Indirect Costs 

46% of On-Campus Wages
	

$650.00

30% of Off-Campus Wages
	

$ 96.00

Total Cost	 $2678.20

Management Plan: Santa Cruz Riverpark; by: William Doelle.
Submitted by: CRM Section, Arizona State Museum, 15 January 1976.
Archaeological Series no. 91.
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Table 3. Extrapolated Budget for a Small Scale Water Project

Wages 

Assistant Archaeologist 

Field - 1 person for 1 day at $35.00/day	 $ 35.00

Report - 1 person for 3 days at $35.00/day	 $105.00

Archaeological Assistant II 

Field - 1 person for 1 day at $30.00/day	 $ 30.00

Editing 

Report - 1 person for 1 day at $32.00/day	 $ 32.00

Drafting 

Report - 1 person for 1 day at $32.00/day	 $ 32.00

Equipment/Records Control 

1 person for 0.1 days (cost assimilated into overrun)

Project Direction 

1 day at $42.00/day	 $ 42.00

Section Direction 

0.5 days at $46.00/day	 $ 23.00

Section Administration 

1 day at $57.00/day	 $ 57.00

Typing 

1 person for 1 day at 24.00/day	 $ 24.00

Wage Subtotal	 $380.00

Indirect Costs 

43% of total $163.40  

Anticipated Total	 $534.40
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administrative fees, etc.) a rough estimate for a small scale cultural

resource survey would be around $580.00. Again, if site visitations

and report preparation are coordinated between the principle planning

agency and the cultural resource consultants, it would seem evident

that the allotted budget could be trimmed. If university facilities

are not used, or the administrative fee waived, an additional 43% of

the total estimated budget could be eliminated. Hence, I believe it

is fair to conclude that the cost to a State or local agency for con-

tracting a complete cultural resource analysis for a small scale water

resources project would not result in a major expenditure.

Typically, a small scale water project is selected as the

"best" of a series of alternative sites and designs. If a large num-

ber of alternatives need to be analyzed, it would be unfeasible to give

each a complete cultural resource survey and still keep within the

bounds of the allotted budget. Hence, the following course of action

is recommended by the author.

1. The planning agency should specify in township and range

coordinates the location of each alternative site. Location of these

alternative sites on a (or series of) baseline map(s) would be accept-

able.

2. The planning agency should establish contact with the State

Historic Preservation Office. The agency should provide specific town-

ship and range coordinates for each alternative site to be evaluated

and/or copies of the baseline map(s). It is extremely important that

the agency specify to the SHP() the details of project implementation;
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primarily the extent of potential impact (i.e., periodic versus

permanent inundation), and exactly what type of participation is neces-

sary from the SHPO.

Normally response time to such a specific request will take

less than 60 days from date of receipt. If 60 days pass without re-

sponse, it is highly recommended that telephone contact be established

with the SHP() to inquire about the status of the requested information.

3. State sponsored agencies with cultural resource management

functions should be contacted with a specific request much in the same

manner that contact was established with the SHPO. The use of in-house

personnel and computer searches should be maximized in order to defray

costs.

4. The information provided by the SHPO and State agencies

should be used in the preparation of an initial site selection. With

the general information provided on each alternative site, a skilled

administrator should be able to narrow his field to two or three alter-

native sites which seem to minimize cultural resource impact while

still maximizing the potential benefits set as the hydrologic, geologic,

and economic criteria.

5. Once the field has been narrowed to a manageable number

of alternatives, specific contracts with cultural resource consultants

should be drawn for the purpose of obtaining detailed information on

the sites in question.
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6. After obtaining detailed site specific information, the

process of optimal site selection should proceed using standard evalu-

ative criteria set for State funded water resource projects.



CHAPTER 7

CASE-STUDY 1

Buckhorn-Mesa Watershed Plan and Environmental 
Impact Statement 

The dams and floodways of the Buckhorn-Mesa Flood Control

Project have been constructed just west of the Superstition Mountains

and just north of the Goldfield and Usery Mountains, 30 miles east of

Phoenix, Arizona. The entire survey area is completely within the

Lower Sonoran Life Zone and is characterized by palo verde-saguaro and

creosote-bursage plant communities. The climate in the area is typical

of the Sonoran Desert, with rain averaging less than 10 inches per year.

The nearest permanent water source to the survey area is the

Salt River, about seven miles to the north. Water in the survey area

itself is intermittent. Water from heavy storms is carried to the

south and west by a series of desert washes which originate in the

mountains to the north and east. Being somewhat moist, the wash areas

often support relatively lush stages of vegetation. Such concentra-

tions of vegetation attracted prehistoric peoples who gathered the vari-

ous seeds, nuts, and berries associated with this vegetation.

Consequently, archaeologists often find evidence of the activities of

prehistoric man in the vicinity of these washes.

In the preliminary stages of planning the Soil Conservation

Service contracted the Department of Anthropology at Arizona State

40
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University, Tempe, Arizona, to conduct an archaeological survey of

certain land areas 30 miles east of Phoenix that were to be impacted

by construction of the five floodwater retarding structures which con-

stitute the Buckhorn-Mesa Flood Control Project.

The principle investigator for the archaeological work was

Donald E. Weaver, Jr., Department of Anthropology, Arizona State Uni-

versity, and the field archaeologist who conducted the actual survey

was Thomas R. Cartledge,

The archaeological reconnaissance survey for the Buckhorn-Mesa

Flood Control Project had three major objectives: (1) to record the

presence of archaeological sites encountered within the area in ques-

tion; (2) to evaluate the potential significance of all designated

sites; and (3) to make recommendations concerning the preservation and/

or salvage of such sites.

In latter stages of planning Lyle M. Stone of Archaeological

Research Services was contracted by the Soil Conservation Service to

perform a cultural resource survey/evaluation of the proposed Signal

Butte Floodway of the proposed project. The purpose of the investiga-

tion was to determine if cultural resources were located on the tract

which could be adversely affected by the construction of the proposed

floodway between Siginal Butte Dam on the east and Spook Hill Dam on

the west. Any such cultural resources were to be evaluated through

subsurface archaeological test excavation procedures so that their sig-

nificance in terms of National Register of Historic Places eligibility
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could be evaluated. In addition, recommendations for the mitigation

of anticipated adverse impacts were to be provided.

All actual survey work was conducted on foot beginning with

Weeks Wash Dam and working generally to the west. Detailed maps pro-

vided by the Soil Conservation Service were used to accurately locate

the proposed construction localities. Each dam and floodway structure

was treated as a separate unit for survey purposes.

Survey procedures consisted of walking sections of the corri-

dors in order to observe surface evidence of cultural resources. Each

sub-area was surveyed in a zig-zag pattern, crossing a hypothetical

centerline in increments of 50 feet or less. Survey location relative

to the project area was maintained by using a Brunton compass and a

set of project landrights work maps.

In addition to the field survey, pertinent archaeological and

historical literature and site files were consulted to determine if

cultural resources had been previously recorded either within the sur-

vey parcel, or in the immediately surrounding area. Literature and

site file sources included:

1. Archaeological reports prepared by Dittert, Fish, and Simonis

(1969),Cartledge and Weaver (1974), Rodgers (1975), and Grady

et al. (1973).

2. A general Land Office map of T2N, R7E surveyed in 1921. This

map is on file at the U.S. Department of the Interior, Bureau

of Land Management, Land Records Office, Phoenix, Az.
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3. Archaeological site records on file at the Arizona State

University, Department of Anthropology, Tempe, AZ.

The archaeological materials recorded during the surveys indi-

cated that the area investigated was never heavily utilized by prehis-

toric peoples. Isolated artifacts and small concentrations of

artifacts were probably the result of seasonal hunting and gathering

activities. Such activities were probably primarily related to the

harvesting of wild plant materials, with little indication of process-

ing. Water availability was evidently not an important factor in ac-

tivity location.

Cultural affiliation and period of occupation were difficult

to evaluate because of the relatively few diagnostic artifacts recov-

ered. Ceramic and lithic materials seemed to be most similar to Hoho-

kam artifacts and indicated close ties to the large permanent Hohokam

settlements along the Salt River to the north of the research area.

The area was probably utilized most heavily during the Sedentary and

Classic Periods, between A.D. 900 and 1450.

The significance of the archaeological data recovered during

the survey related primarily to the formation of an economic subsis-

tence model for the Hohokam cultural tradition. Although inadequate

in itself, the data, when used in conjunction with data from surround-

ing areas, do provide evidence to support previously formulated hypoth-

eses. In particular, the data suggest considerable reliance upon

seasonal hunting and gathering by sedentary agriculturalists.

AZ U:10:51 (ASU) assumed considerable significance since it was the
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only site recorded within the research area which had the potential

for producing definite evidence about cultural affiliation and period

of occupation.

Although all archaeological resources possess a measure of sig-

nificance, it was the opinion of the archaeologists that further inves-

tigation of the sites recorded or investigated during the survey was

warranted only for AZ U:10:51 (ASU). The immediate surrounding area

was recommended for extensive survey to determine the extent and con-

centration of cultural material. Text excavations were recommended

to determine if subsurface cultural deposits existed.

None of the sites investigated during the survey appeared, in

the opinion of the archaeologists, to qualify for inclusion on either

the National or State Registers of Historic Places. None of the sites

were recommended for such nomination. (After: An Archaeological Re-

connaissance Survey of the Buckhorn-Mesa Flood Control Project; by

Thomas R. Cartledge and Donald E. Weaver, Jr.; Department of Anthropol-

ogy, Arizona State University; October, 1974; and A Cultural Resource

Survey/Evaluation of the Proposed Signal Butte Floodway, Buckhorn-Mesa

Watershed, Maricopa County, Arizona; by Lyle M. Stone; Archaeological

Research Services; Tempe, Az.; June, 1978.)

As was recommended by the cultural resource consultants from

Arizona State University, further archaeological investigation was con-

ducted at site AZ U:10:51 (ASU). The site was situated within the pro-

posed Spook Hill Dam site; in the SW 14 of the SW% of Sec. 31, T2N, R7E.

Physiographically, AZ U:10:51 (ASU) was situated 472 meters (1572 feet)
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above sea-level and within the extensive alluvial plain which

characterizes this portion of the northern Sonoran desert. The archae-

ological investigations reported were based on measures previously

recommended to mitigate proposed adverse impact on the site in question.

Primarily, mitigation was accomplished through scientific data retriev-

al techniques and the preservation of cultural materials through their

collection. The prehistoric surface remains were investigated through

intensive survey activities, and the data recorded and reported. No

prehistoric subsurface architectural or artifactual data was recovered.

The relative data for the architectural structure was doc-

umented. Specifically, the artifactual remains retreived through both

survey and complete excavation indicated a relatively precise temporal

placement between 1927-1933. In addition to the preserving of the cul-

tural materials from AZ U:10:51 (ASU), significant environmental data

was retrieved and made available for future independent research. All

of the recommended mitigation procedures were completed, and the data

that was gathered provided important information about the prehistoric

and historic utilization of the area under investigation.

The cultural resources at AZ 13:10:51 (ASU) were thoroughly in-

vestigated, recorded, and preserved through collection. These materials

were integrated with those recovered by earlier survey teams, and no

additional research at the site was found to be warranted. The con-

struction of the proposed flood water retarding structure was, there-

fore, initiated without adversely impacting the cultural resources.
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(After: Archaeological Investigations at AZ U:10:51 (ASU); Maricopa

County, Arizona; by James B. Rodgers; April, 1975.)

Cultural Resources Section of the Buckhorn-Mesa EIS
Buckhorn-Mesa Watershed Plan and Environmental Impact
Statement; Final Statement; United States Department
of Agriculture--Soil Conservation Service, 1978

Entitled: Archaeological, Historical, and Unique Scenic 

Resources. The watershed is rich in Hohokam archaeological sites. A

report was prepared by the Arizona State Museum, University of Arizona,

Tucson, at the request of the Environmental Planning Division of the

Arizona Highway Department as an aid in identifying the impact of the

Superstition Freeway on the area. The following brief synopsis from

this report explains the origin of the archaeological resources of the

Salt River Valley.

The Salt River Valley, in the vicinity of Phoenix, Tempe, and
Mesa is today the fastest growing and most densely populated
area in the state. Homes, shopping centers, roads, airfields,
and farms rest upon the remains of what was, by prehistoric
standards, an equally important and densely populated part of
Arizona. Known to many as the Hohokam, these people lived in
the Salt River Valley for some 1500 years, developing a highly
organized and complex culture.

Arriving in the valley about the time of Christ, the Hohokam
lived in villages along the Salt and Gila Rivers. They were
an agricultural people who made their living by farming the
rich lands bordering the rivers. For the first 1000 years of
their occupation of the Salt River Valley, the Hohokam lived
in villages of varying size primarily composed of pithouses.
Sometime around A.D. 1100 a change, possibly brought about by
the arrival of a different group of people in the area, began
to occur. Houses were constructed in blocks of rooms sur-
rounded by large compound walls. Large artificial mounds of
earth, constructed in some cases over superstructures of adobe
walled rooms, began to appear in numbers. Sites became large,
approaching city-like proportions, and were found in great



density all over the valley. Irrigation systems were enlarged
and expanded, bringing more land under cultivation. Then sud-
denly the great sites were abandoned; and by the middle of the
15th century, the population had diminished greatly--the cities
and canals fell into disuse and ruin.

An archaeological survey of the structure locations was con-

ducted by Thomas R. Cartledge and Donald E. Weaver, Jr., Department

of Anthropology, Arizona State University (ASU). The conclusions

reached were these:

The archaeological materials recorded during this survey indi-
cate that the area under investigation was never heavily uti-
lized by prehistoric groups. Isolated artifacts and small
concentrations of artifacts were probably the result of sea-
sonal hunting and gathering activities. Such activities were
primarily related to the harvesting of wild plant materials,
with little indication of processing. Water availability was
evidently not an important factor in activity location.

Cultural affiliation and period of occupation are difficult
to evaluate because of the relatively few diagnostic artifacts
recovered. Ceramic and lithic materials seem to be most sim-
ilar to Hohokam artifacts and may indicate close ties to the
large permanent Hohokam settlements along the Salt River to
the north of the research area. The area was probably uti-
lized most heavily during the Sedentary and Classic periods,
between A.D. 900 and 1450.

The significance of the archaeological data recovered during
this survey related primarily to the formation of an economic
subsistence model for the Hohokam cultural tradition. Al-
though inadequate in itself, the data, when used in conjunc-
tion with data from surrounding areas, does provide evidence
to support previously formulated reliance upon seasonal hunt-
ing and gathering by sedentary Hohokam agriculturalists.
AZ U:10:51 (ASU) assumes considerable significance since it
is the only site recorded within the research area which has
the potential for producing definite evidence about cultural
affiliation and period of occupation.

The investigators made the following recommendations:

Although all archaeological resources possess a measure of sig-
nificance, it is the opinion of the authors that further inves-
tigation of sites recorded or investigated during this survey
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is only warranted for AZ U:10:51 (ASU). The immediately
surrounding area should be intensively surveyed to determine
the extent and concentration of cultural material. Test ex-
cavations should be conducted to determine if subsurface cul-
tural deposits exist. The rock outline discussed previously
should be excavated.todetermine whether it is historic or pre-
historic. If test excavations warrant, additional intensive
investigation should be undertaken in areas with concentra-
tions of cultural material.

None of the sites investigated during this survey appear, in
the opinion of the authors, to qualify for inclusion in either
the Arizona or National Register of Historic Places. None of
the sites are being recommended for such nomination.

The sites mentioned above are not listed in the National Regis-

ter of Historic Places. The ArizonaState Historic Preservation Officer

concurs that none of the cultural resources located and identified in

the above mentioned reconnaissance surveys appear to meet the criteria

for inclusion in the National Register.

Further investigation of site AZ U:10:51 (ASU) was completed

in April, 1975 by the Department of Anthropology, Arizona State Univer-

sity. Their recommendations are as follows:

The cultural resources at AZ U:10:51 (ASU) have been thor-
oughly investigated, recorded, and preserved through collec-
tion. These materials have been integrated with those
recovered by earlier survey teams, and no additional archae-
ological research at AZ U:10:51 (ASU) is warranted. The con-
struction of the proposed flood retarding structure may,
therefore, be initiated without adversely affecting the cul-
tural resources. Neither the site itself nor any portion of
it has been nominated or will be recommended for nomination
to either the Arizona or National Register of Historic Places.
The site has not been recommended for inclusion in either of
the registers of historic places because the significant ar-
chaeological and historical data have been recovered, addi-
tional work is not warranted, and additional examples of such
activity loci undoubtedly exist outside the project boundaries.

Archaeological resources could be recovered during construction.

In such a case, archaeologists will be notified for salvage.
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The base camp and the trailhead of a significant trail system,

namely, the Heber-Reno Sheep Drive, which eventually terminates in

Springerville, Arizona, is located in the watershed. The Maricopa

County Parks and Recreation Department has been consulted regarding

the needed trail rights-of-way. These will be maintained through the

flood control structure.

Review and Comments 

The procedure utilized by both the consultants and the prin-

ciple planning agency vary only slightly from those presented in the

proposed guidelines. In review and comparison of methodology, it was

found that in the initial stages of planning the lead agency contracted

an established archaeological consulting agency (The Department of An-

thropology, Arizona State University) to conduct an initial site as-

sessment, to review the records of sites and finds, and to make

recommendations for proper treatment of cultural resources located

through such investigations. Excerpts from these initial studies were

placed in the body of the environmental report and were clearly refer-

enced. The list of sites and finds for the project area was placed

in the appendices of the EIS, however this was not noted in the text.

The primary criticism of this case-study lies in the manner

in which the State Historic Preservation Office was used by the agency

and its contracted cultural resource consultants. Nowhere in either

the consultants reports or the environmental statement is contact with

the SHP() documented. As stated in earlier sections of this report,
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it is a requirement that Federal agencies conducting impact analysis

establish contact with the SHPO. From the infromation presented in

the examined reports, it is impossible to determine if this requirement

was met. Second, it is the assigned function of the SHPO to nominate

sites to the State and Federal REgisters of Historic Places. In dis-

cussing the site AZ U:10:51 (ASU) , the archaeological consultants made

mention that the site did not qualify for such nomination. No mention

was made as to the role the SHP() played in determination of this impor-

tant fact. It can only be concluded that future studies should make

better use of the SHPO and document its' role in the prepared texts.

As was recommended in the intitial cultural resource reports,

a second contract was issued later in the planning stages for a more

complete analysis of the Spook Hill Dam site. The results and recom-

mendations of this second survey were, for some inexplicable reason,

omitted from the EIS. Also omitted from the EIS was any clear refer-

ence to this report by Lyle M. Stone of Archaeological Research Ser-

vices.

The recommendations of the consultants for further investiga-

tions at AZ U:10:51 (ASU) were followed. The final recommendations

of the consultants after the completion of salvage archaeological pro-

cedures were noted in the EIS and clear reference was provided.

From the information presented in the EIS, it is apparent that

investigations outside of those conducted by the listed consultants

were used in the preparation of the report. The identification of a

significant historical system provides an excellent example of how
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outside information can be incorporated into impact reports. Because

of the importance of this information, it would have been helpful to

have included a clear source of documentation for the data.

In review, most of the recommendations contained in the pro-

posed guidelines were followed in the cultural resource analysis for

this case-study. It seems evident that the procedures suggested are

indeed compatible with existing agency procedures, differences are

minor, and accurate and acceptable assessment of impact is attainable

if the guidelines are followed.

It is the opinion of the author that if the procedures followed

in the cultural resources section of the Buckhorn-Mesa EIS were the

rule rather than the exception, there would be no real need for defined

procedural guidelines. However, this is not the case. To demonstrate

this point, comparison with case-study 2 should be made. The Queen

Creek Watershed Plan and Environmental Impact Statement was prepared

by the same Federal agency, in the same regional office, and during

the same fiscal year as the Buckhorn-Mesa Watershed Plan and Environ-

mental Impact Statement. Yet, the cultural resource assessment for

the Queen Creek project is clearly deficient. The comparison should

demonstrate a general lack of consistency within agencies on general

procedure.



CHAPTER 8

CASE-STUDY 2

Lower Queen Creek Watershed Plan and Environmental 
Impact Statement 

The sponsors of the Lower Queen Creek Project intended to

establish watershed protection and conservation oriented land treat-

ment measures to prevent and reduce floodwater, sediment, and erosion

damages to the following:

1. Productive agricultural lands;

2. existing irrigation facilities;

3. county and farm roads;

4. commercial establishments;

5. residences;

6. public facilities; and

7. Roosevelt Water Conservation District Floodways.

It is also desired that project measures provide maximum protection

to a 7.5 mile reach of the proposed Central Arizona Project, Salt-Gila

Aqueduct and the proposed system of canals, laternals, and other im-

provements that will be installed to distribute CAP water.

The Queen Creek basin is located in south-central Arizona, ap-

proximately 35 miles southeast of Phoenix. The Corps of Engineers'

Whitlow Ranch Dam divides the basin into lower and upper sub-basins.

The dam, completed in August 1960, controls a drainage area of
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approximately 91,000 acres, or 140 square miles. The proposed

floodwater retarding structure was to control an additional 73,000

acres, or 110 square miles of drainage area.

The lower Queen Creek Watershed contains approximately 146,000

acres of which 22,000 acres are in Maricopa County and 123,000 acres

are in Final County. The watershed has an estimated population of

about 4,000 and includes the unincorporated communities of Chandler

Heights, Queen Valley, and Queen Creek.

The primary structural feature was to be the construction of

the Queen Creek Floodwater Retarding Structure (FRS), a class "e"

earthen structure. This "class" of structure has been assigned in ac-

cordance with a dam classification system established by the Soil Con-

servation Service. The basic concept of this system is tied directly

to the potential danger or hazard to life and property in the event

of a dam failure. The Lower Queen Creek FRS was designated a class

"C" structure due to the high probability that loss of life or serious

damage to homes, businesses, highways, and a railroad would occur should

the dam ever fail.

The dam was designed to discharge, without overtopping, not

only the floodwaters associated with the probable maximum precipitation

that is expected to occur in this watershed, but also those floodwaters

being passed by the Whitlow Ranch Dam.

As proposed the Queen Creek FRS was to be approximately 8 miles

in length, reach a maximum height of about 24 feet, and contain a 100

year sediment and flood pool storage of 11,720 acre-feet.
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As of May 1979, the Soil Conservation Service has relinquished

responsibility for the Queen Creek Project to the Water and Power Re-

sources Service (formerly the Bureau of R.eclamation), which accepted

responsibility for the project because of particular needs presented

by the Salt-Gila Aqueduct of the Central Arizona Project. In the face

of extreme pressure from special interest groups, the project was tem-

porarily deferred. It was anticipated that as of mid-February 1980,

the Queen Creek Project would be reintroduced due to increasing public

concern for regional flood control generated by the occurrence of the

500 year flood event in the Salt-Gila basin (personal communication

with Maricopa County Flood Control District and Water and Power Re-

sources Service Engineers between May, 1979 and February, 1980).

Two separate reports were contracted by the Soil Conservation

Service, the principle planning agency at the time; the first, issued

in December 1971, dealt specifically with tests conducted for the Gila

Floodway portion of the Queen Creek Project; the second report, issued

in December 1977, dealt with a general cultural resource survey for

the Lower Queen Creek Watershed.

The archaeological survey of the Gila Floodway-Lower Queen

Creek Watershed Project-on the Gila River Indian Reservation, con-

ducted in the fall of 1971, revealed a number of archaeological and

historical sites within the right-of-way of the drainage structure.

Of these localities, AZ U:13:8 was the well known Gila Butte archaeolog-

ical site, the type site of the Gila Butte Phase of the Hohokam Indian

tradition. This extensive village was situated at the foot of the east
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side of Gila Butte and extended for approximately 1 mile in a north-

south direction along the bottom of the butte. The features marking

this ruin include a ballcourt, the remnants of a canal, and approx-

imately 20 mounds of varying size. Although most of these features

occur near the base of Gila Butte, a scattering of sherds, broken stone,

and other refuse deposits extend east from the butte for a distance

of 14 to 1.1 mile.

The proposed route of the drainage structure passed through

this scattered refuse area and just east of several mounds. Ceramic

material from this site indicated occupation of the vaillage from at

least the Snaketown Phase (A.D. 300-500) through the Sacaton Phase

(A.D. 900-1100). The apparent long and continuous occupation of the

site indicated a sizable population. It was proposed that the area

to the east of the mound and ballcourt areas could contain extensive

remains, cremations, and refuse deposits. This supposition was based

in part upon information gained from excavations in the nearby site

of Snaketown.

As a result of the obvious and implied importance of the site,

a Denial of Clearance was issued by the Arizona Archaeological Center,

National Park Service, for all project work in the vicinity of AZ 13:13:8

and several other sites within the same right-of-way. This Denial was

extended under the provisions of guidelines issued in February 1969

by the Southwest Archaeological Center (now the Arizona Archaeological

Center) and the Pima Indian Agency.
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An alternative route for the floodway right-of-way in the Gila

Butte area was suggested by the National Park Service on November 1,

1971 as a means for reducing salvage costs and avoiding significant

sites. This realignment was found unsatisfactory by the Pima Indian

Agency, and a request was submitted by this agency to undertake archae-

ological tests as soon as possible in the Gila Butte area to determine

the nature and complexity of the postulated archaeological remains and

to make estimates for the necessary salvage. An agreement was entered

into between the National Park Service (Arizona Archaeological Center)

and the Arizona State Museum on November 26, 1971 whereby the Museum

agreed to provide the necessary archaeological supervision for testing

operations in the area east of Gila Butte and within the general limits

of AZ U:13:8.

Following archaeological testing of the area, a preliminary

testing project was undertaken to determine if cultural materials pres-

ent on the surface were indicative of subsurface features and archae-

ological deposits. Mr. J. Cameron Greenleaf, Supervisory Archaeologist,

Arizona State Museum, was present at the site from December 1 through

3 for the purpose of examining tests placed by the Soil Conservation

Service and for directing test trenching in the same area. Approx-

imately 15 pits were cut on December 1 and 2 and six trenches were ex-

cavated on December 2 and 3. Profiles were drawn of one pit and two

trenches and several of those areas were photographed. A small collec-

tion of pottery was recovered and analyzed. Exact tabulations regard-

ing types and numbers of these sherds are on file at the State Museum.
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A probable canal was trenched during the operation and the

resultant profile confirmed the supposition that this feature had car-

ried water. Based on early maps of the area, it is suggested that this

canal remnant represents a portion of (and possibly an extension of)

the historic Santan Canal. Prehistoric sherds found in the banks, some

at a level below the base of the canal, are probably surficial deposits

utilized during the construction of the canal when local materials were

scraped up to form the ditch banks.

The possibility that this canal was prehistoric must not be

discounted. If this were the case, the sherds in the bank may repre-

sent fill placed on the banks during regular canal cleaning.

This canal and an irregular pit filled with ash stained silt

were the only cultural features revealed during the testing project,

other than the use surface located outside the right-of-way limits.

The pit could not be dated, as no cultural materials was found in asso-

ciation, and it is possible that both the pit and the canal represent

historic features. The complete lack of identified prehistoric mate-

rials or features in the tests lends support to this supposition

(Greenleaf, Cameron and Vivian 1971).

The statigraphy in the area of the proposed right-of-way was

generally similar. Work to the west of Test C, where a use surface

located about 6 inches below ground level sloped to the east and dis-

appeared within the right-of-way zone, suggested that original occupa-

tion of the area may have thinned in the area of the right-of-way.

Aerial photographs at the Gila Indian Agency show what appear to be
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old stream channels which pass to the east of Gila Butte; these may

represent earlier courses of Queen Creek. It was not possible for the

archaeologists to date these old stream channels, but it was their opin-

ion that their presence during prehistoric times could serve as an ex-

planation as to why occupants never utilized the area. It was their

opinion that if these stream channels post-date the prehistoric occupa-

tion of this site, lack of archaeological features east of Gila Butte

may be explained in terms of erosion and channel cutting. There is also

some evidence that loss of archaeological features may be due to sur-

face erosion and that channel cutting was a minor aspect in the past

destruction of the archaeological resources (Greenleaf and Vivian 1971).

It should be made clear that the tests do not conclusively rule

out the possibility of archaeological remains occurring within the

right-of-way zone. The scattered tests do suggest, however, that ar-

chaeological remains in this area do not occur in the quantity sus-

pected and that some factor, erosion, channel cutting, or other, has

been responsible for limiting the archaeological remains in the zone

tested. (After: Preliminary Archaeological Tests on the Queen Creek

Floodway Project in the Vicinity of Gila Butte, Arizona. Prepared by:

J. Cameron Greenleaf and R. Gwinn Vivian. Submitted by: R. Gwinn

Vivian, Archaeologist, Arizona State Museum, University of Arizona,

Tucson, December 23, 1971.)

In July and August 1977, an archaeological survey was conducted

in the lower Queen Creek drainage in Pinal county, Arizona. The sur-

vey was designed to assess the potential impact to archaeological
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resources which would arise from the development of floodwater

detention basins along the Queen Creek delta and in Whitlow Canyon.

The work was conducted by the Office of Cultural Resrouce Management,

Department of Antrhopology, Arizona State University, under a contract

with the Soil Conservation Service. Terry Taylor administered the

project for the Soil Conservation Service, and Glen Rice served as

Principle Investigator for the Office of Cultural Resource Management.

Field work was directed by Don Simonis.

Archaeological research in the lower Queen Creek area began

in the 1920's. Turney noted several sites in the area and published

several observations that others had made. Turney was particularly

concerned with prehistoric irrigation and described an earthen dam in

the Queen Creek delta region. The central area of the 250 foot long

dam had eroded away, but pieces of pottery

that it was prehistoric (Turney 1929). A

into smaller units until it resembled the

inside the dam suggested

canal in the area "branched

of a leaf" (Turneyveins

1929). In the 1930's Midvale mapped and recorded several sites in the

Queen Creek delta near the present location of Williams Air Force Base.

He also photographed most of these sites before they were destroyed

by modern agriculture and construction (Midvale 1920-1971).

In 1963-64, Arizona State University surveyed the lower Queen

Creek area and located 19 sites which ranged in time from Colonial to

Classic Periods (Ruppé 1966). In 1968-69, Arizona State University

surveyed the right-of-way for the Central Arizona Project aqueduct and

recorded three sites in the Queen Creek area which, again, had Colonial
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through Classic material (Dittert et al. 1969). A re-survey of the

Central Arizona Project aqueduct by Arizona State Museum located one

additional limited use Classic site (Grady et al. 1973). Also in 1973,

the Midvale site located on the Williams Air Force Base was surveyed

and a limited amount of excavation was done (Schoenwetter, Gaines, and

Weaver 1973). The Midvale site was essentially a single component

of the Sacaton Phase. The site report also contains an overview. Two

types of sites are located in the Queen Creek basin, large sites and

small sites, and these are mainly of the Sedentary and Classic Periods.

Occupation began in the area during the late Pioneer Period (Weaver

1973).

In 1977 two projects completed by Arizona State University in

the middle Queen Creek area, at the point where Queen Creek leaves the

Superstition Mountains and flows out into the desert. The first sub-

stantial occupation occurred in this region in the Santa Cruz Phase

(Antieau 1977). A large (800 x 400 m.) Sedentary Period site exists

in this area on the north side of Queen Creek. This site AZ U:11:2

(ASU), has large and small mounds, reservoirs, and check dams (Antieau

1977). In Classic Period times, the middle Queen Creek area has evi-

dence of smaller transitory sites. In general, habitation sites lo-

cated above the point where Queen Creek leaves the mountain foothills

appear to represent Classic Period settlement reorganization (Stone

1977).

The survey was designed to determine the nature and distribu-

tion of historic and prehistoric cultural resources within the project
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bounds. Each area was systenatically traversed by a 4-person crew

walking parallel transects spaced about 25 meters apart. A Brunton

compass on a tripod was used to maintain consistent orientation of the

transects. Section and quarter section markers were also noted and

were used to locate position accurately in the field. Some small por-

tions of private property were not included because access had not been

granted by the property owner. Since the project boundaries were not

distinctly marked, the survey covered additional areas to insure that

all additional zones were covered.

USGS topographical maps provided by the Soil Conservation Ser-

vice were used in the field for orientation and plotting cultural re-

mains. The section and quarter section markers facilitated determining

exact location of archaeological remains.

Areas having cultural remains, possible subsurface features,

or dense concentrations of sherds or lithics were designated sites.

Cultural materials encountered during the survey were given field loci

designations if they appeared isolated, limited in size and amount,

and were thought to be restricted to the surface. All data were re-

corded on field survey forms and subsequently transferred to computer-

ized site data forms developed by the Department of Anthropology,

Arizona State University. Sites and various topographical features

were also photographed. Site maps were made using the Brunton compass,

pacing, and a 50 meter tape. A plane table, alidade, and stadia rod

were used to map certain features. Sherd samples were collected from
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major sites. All surface sherds within staked grid units measuring

2 x 2 meters were collected. During the course of the survey a few

diagnostic sherds and artifacts which could not be identified in the

field were collected. At five locations within the survey area, the

vegetation in 100 x 100 square meter areas was identified and counted

in order to detect changes which might have some bearing on the dis-

tribution of cultural remains.

In Survey Area 1, two sites were re-surveyed that had been pre-

visouly recorded by Arizona State University. Three new sites were

found and 13 field loci recorded. Observations were also made on the

vegetation in the area.

No sites were found in Suvey Area 2, probably as the result

of two factors. First, the area is small in size, and second, it is

in a canyon with steep sides making it generally unsuitable for occupa-

tion. The canyon rock walls were examined for petroglyphs, but none

were found. The only evidence of cultural activities, outside of the

recent past (within the last 50 years), were a few sherds or lithics

at Section corners 22, 23, 27, 26 in T1S, R10E. These could not be

identified as to culture or time period. Vegetation in Survey Area 2

was more abundant; jojoba (deer nut) and prickly pear cactus were quite

common. The area probably had limited use for the gathering of these

and other wild foodstuffs.

The survey of the floodwater detention basin along Queen Creek

led to the identification of a complex of five major Hohokam sites,

a series of limited or special use loci, and a variety of water control
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features. These sites are representative of at least two and possibly

three successive time periods within the Hohokam tradition (from A.D.

500 to 1450) and have the potential for providing considerable amounts

of information on the prehistory of the area. It is of particular sig-

nificance that they occur together as a complex in an area that has

not been used for modern agricultural purposes. The intra- and inter-

relationships of the sites and water control devices can be examined

and can be observed in a relatively undisturbed natural setting.

The sites represented a developmental sequence which encom-

passes some of the puzzling events in Hohokam history. Both the ex-

pansion of number of sites during the Sacaton Phase and the subsequent

emergence of small Classic sites are present in this study area. This

was an ideal setting in which to test alternative hypothesis regarding

such developmental processes. A variety of questions dealing with the

emergence and collapse of irrigation networks could also be examined.

It is interesting to note that both AZ U:15:11 and AZ 13:15:12 (ASU),

which are Sacaton Phase sites, are furthest from Queen Creek. This

suggests that they required the longest and most elaborate canal system.

The emergence and regulation of such a system presents interesting im-

plications for social organization. It is also possible that soil de-

pletion due to increased salinity of irrgation water may have been a

serious problem, as suggested by the vegetation free area adjacent to

AZ U:15:12 (ASU) (Turney 1929; Woodbury and Ressler 1962).

Yet another significant research objective was the examination

of the community pattern of the Sacaton Phase sites. Spatial analysis

of large Hohokam sites are rare and are often complicated by
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agricultural disturbances, and urban development, and even from

disturbance resulting from later Hohokam occupations. Particularly

interesting was the arrangement of mounds at AZ U:15:11 around a cen-

tral plaza area. This may have been an indication of an emerging or-

ganizational pattern which could have easily have led into the walled

compounds of the Classic Period.

The potential of the discussed sites for public display was

not as great as their potential for research. There were a few dis-

tinctive structures which may have served as a central point of inter-

est, however the sites were too dispersed for easy public viewing access.

It was also concluded that sheet wash had tended to displace and erod

much of the material so as to lessen their worth as showpiece displays

for public viewing.

The sites discussed were considered eligible for nomination

to the National Register of Historic Places. Three of the National

Register criteria were considered to be particularly relevant in this

assessment: (1) the sites possessed considerable integrity of location,

selting and association; (2) they were considered to be representative

of a particular time period in American prehistory; and (3) they had

the potential for providing significant new or supportive information

on the Hohokam tradition.

The construction of the flood control structure was seen as

impacting the archaeological sites previously discussed to various de-

grees. The dam was to be built using material removed during the con-

struction of the Salt-Gila aqueduct immediately to the west. Once the
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construction of the dam was completed, sluice gates would be raised

to maintain a permanent pool of standing water up to the 1576 foot con-

tour line behind the dam. It was estimated that a 100 year flood event

lasting for a duration of 10 days would fill the reservoir to the 1586

foot contour.	 The dam was designed to drain within 10 days of the

termination of the flood event, so that any single period of inundation

would be relatively brief.

The western periphery of the site AZ U:15:12 (ASU) would have

been directly impacted by the construction of the dam. Both AZ

U:15:7 and AZ U:15:12 (ASU) would have been partially inundated by the

permanent pool of standing water. The maximum 100 year flood event

would inundate sites AZ U:15:7, AZ U:15:10, and AZ U:15:12 (ASU). Site

AZ U:15:1/ (Asti) lies within the maximum reservoir level of the 100

year flood line, it was felt that it was highly unlikely that the site

would ever be inundated.

For engineering purposes related to the construction of the

Salt-Gila Aqueduct of the Central Arizona Project and the Roosevelt

Water Conservation District Floodways, the location of this dam could

not be changed.

The archaeological resources in question were primarily signif-

icant for the information they were considered likely to yield, since

they were assessed to have little value for exhibits for public under-

standing and were not assessed to have particular significance to a

particular ethnic or social community. Following the guidline estab-

lished by the Advisory Council On Historic Preservation for making



66

"adverse" and "no adverse" effect determination, it was determined that

the significant sites could be retrieved through a series of excava-

tions.

It was further recommended that the proposed program be multi-

phased and that it be developed in consultation with the State Historic

Preservation Office and the Advisory Council. The first phase was to

be concerned with determining the spatial extent of the sites, internal

structuring, and research potential, as well as establishing a basis

for further investigation. These ends were to be served by an appro-

priate combination of surface and subsurface collection of data. A

sample collection of surface material was expected to provide broad

coverage of the sites and was expected to generate a sizable collection

of artifacts for analysis. Isopleth mapping of surface densities of

different artifact categories was suggested as both a means of analysis

of community patterns and of stratifying the sites for further investi-

gations. Subsurface testing was considered on a limited basis at these

early stages, and involved controlled backhoe investigations in specific

features (canals, trash mounds, ovens, etc.) and areas of the sites.

The second phase was to concentrate primarily on examining sub-

surface remains, such as house floors, pits, hearths, ovens, and strat-

ified midden deposits. The scope of the work was to be primarily

directed by the results of the first phase of investigation.

The first phase of investigation was to be oriented towards

recovering,the types of surface data which were to be most likely dis-

rupted by inundation and were considered appropriate actions for all
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the sites. The second phase of investigation was to be limited to

those portions of the sites which would be directly impacted by the

dam construction or the pool of standing water. Reports on both stages

were to be published and were to serve as data documents as well as

synthesis of the information obtained through the research. (After:

An Archaeological Survey of a Portion fo the Queen Creek Delta, Pinal

County, Arizona. By: Glen E. Rice and Don E. Simonis. Submitted by:

Glen E. Rice, Principle Investigator, Office of Cultural Resource Man-

agement, Department of Antrhopology, Arizona State Univeristy, Tempe.

Prepared for: United States Departmnet of Agriculture, Soil Conserva-

tion Service; Phoenix, Az., P.O. 40-8A02-7-1436. OCRM Report 31;

December 1977.)

The two reports contracted by the Soil Conservation Service

for the Lower Queen Creek Project were extensive, broad in scope, and

direct in their recommendations. Yet, it is important and interesting

to note that flaws in the cultural resource management reports exist.

In the discussion which follows these deviations from the recommended

procedural guidelines will be traced.

The most glaring problem of both reports examined in the pre-

ceding section was the deviation from accepted procedure when dealing

with historic features. It is true that the Lower Queen Creek delta

has extensive archaeological remains of considerable significance, yet

it must be noted that the cultural resource consultants paid little,

if any, attention to analysis and assessment of the historic component.

This lack of analysis is reflected in prejudicial statements present
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in the reports. For example, the 1971 report discussed the important

aspects of a canal found during the initial stages of the cultural re-

source survey. The canal was said to represent an important feature

to both archaeologists and hydrologists, yet the cultural resource con-

sultants could recognize no value to the feature unless it was found

to represent a prehistoric component. To the hydrologists doing proj-

ect planning, the identification of prehistoric and historic water con-

trol features in the area of immediate project impact is of

considerable significance. It is the opinion of this investigator that

the cultural resource reports missed an important point when the au-

thors dismissed the worth of the subtended canal and ignored discussion

of the historic canal system.

Note must be made that the consultants specifically stated that

. "the survey was designed to determine the nature and distribution

of historic and prehistoric culture resources within the project areas

.," there is no concrete evidence that analysis of the historic

component ever took place, because there is no mention of historic fea-

tures nor analysis of potential significance of historic features in

the consultants reports.

The Queen Creek Environmental Impact Statement contains a sec-

tion in which mention was made of five historic stage depots which were

said to be located in the zone to be impacted by project implementation.

The statement is undocumented, no reference was provided, and this in-

formation was not included in the cultural resource reports on which
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the EIS was based. After discussion with the State Historic Preserva-

tion Officer, it was found that the statement was erronious in its

assumptions.

It seems a logical conclusion that analysis of historic fea-

tures was not the principle goal of the cultural resource consultants.

However, it is unclear as to whether this deficiency was due to a lack

of information, ignorance of the need to evaluate the historic compo-

nent, or a lack of a defined contract form the principle planning agen-

cy. Mention has already been made in this report for the need to issue

defined contracts to consultants in order to assure that certain needs

will be met in the analysis and evaluations undertaken.

As has been stated earlier, both the historic and prehistoric

components must be analyzed in cultural resource assessments for envi-

ronmental reports. Ignorance of this requirement represents a serious

problem to be addressed in future impact studies. If objectivity is

to be maintained, contracted consultants must incorporate analysis of

historic cultural resources into the reports they present to the prin-

ciple planning agencies.

In earlier discussion of the interrelationships between water

resource administrators and cultural resource consultants, it was

stated that there was a general opinion among cultural resource consul-

tants that they have been ignored in project planning and coordination.

In principle, their displeasure has been reflected by some of the pro-

posals in the guidelines. It is indeed ironic that some of these same

cultural resource consultants are not reluctant to make conjectures
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and potentially erronious conclusions about historic and prehistoric

hydrologic and geologic aspects of site conditions. Unless the cul-

tural resource consultant has had specific academic training in either

hydrology or geology, he (or she) should not be making conjectural re-

marks about streamflow, channel hydraulics, erosion features, and flood

forecasting; in the same light, it is similarly expected that scientif-

ic research personnel will not attempt to assess cultural resources.

As a general statement, the criticisms of the cultural resource

reports are minor when evaluated in comparison to the volume and qual-

ity of the work done. What is indeed disturbing is the way in which

these reports were used by the principle planning agency. In this case-

study over 40 pages of significant data and recommendations for impact

litigation was presented to the planning agency for use in drafting

the project EIS. This volume of data was summarized into a six para-

graph synopsis which was labeled a Cultural Resources Section. As can

be seen in the reprint of this material, the presentation of cultural

resource information in this environmental report is entirely inade-

quate. Although CEQ guidelines do stress the need for shortening the

length of environmental reports (40 CFR; Parts 1500-1508), this process

should not occur at the expense of data which has obvious significance

to the planning process.

The reader should also pay close attention to the lack of input

from the State Historic Preservation Office in both the consultants

report and the EIS. Recall that this input is a requirement on all

Federally funded projects which require the filing of an environmental

statement.
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To provide adequate comparison between the presentation of data

in the actual Queen Creek EIS, a section of this chapter will detail

an adequate review of how reports from cultural resource consultants

should be incorporated into project planning, and reflected adequately

in the issued EIS. It is the intent of the author to demonstrate how

such a review could be presented in relatively brief format, which di-

rectly reflects the findings and conclusions drafted by the cultural

resource consultants, and at the same time does not present direct or

indirect reflections on the merits of the project (or project alterna-

tive) in question.

Again, it must be stressed that the design of this revised Cul-

tural Resources Section is to provide demonstration as to how reports

from the cultural resource consultants should be directly reflect in

EIS related material. As such, some of the material represented ear-

lier in discussion of the consultants reports will be incorporated into

the revised draft. Although this may seem repetitious, it is necessary

to demonstrate the key point.

Cultural Resources Section of the Lower Queen Creek
Project Environmental Impact Statement Watershed Plan
and Environmental Impact Statement; Preliminary
Drafts 1 and 2; Lower Queen Creek Watershed, Maricopa
and Pinal Counties, Arizona; United States Department
of Agriculture, Soil Conservation Service, 1978

Archaeological, Historical, and Scenic Resources. Archae-
ological investigation shows that Hohokam Indians were present
from A.D. 500 to 1400. These early food gatherers developed
a culture based upon prehistoric desert farming, utilizing
water from the area's rivers and streams to irrigate their
crops. Five prehistoric Hohokam cultural sites have been



located within the project impact area. Consultation with the
State Historic Preservation Officer has resulted in these sites
being declared eligible for nomination to the National Register
of Historic Places.

There are at least three historic stage depots in the
watershed. Two of the depots have standing walls but have
been badly vandalized. The third is little more than a score
of broken bricks and a large ash heap. None of the stage depot
sites have been added or nominated to the Arizona or National
Register of Historic Places.

There are features of natural scenic value in the water-
shed including the San Tan Mountains and Gold Mine Mountains.
The Superstition Mountains are visible from many locations
in the area.

Also included in the EIS under the tital "Structural Measures":

Archaeological investigations, conducted by Arizona State
University, located five sites within the FRS and reservoir
area. Adverse effects to these sites and their respective
artifacts include destruction by construction activities or
potential water damage by inundation.

Alleviation of the effects on archaeological sites will
be achieved through detailed survey and recovery of data. The
Office of Cultural Resource Management, Arizona State Univer-
sity was contracted with and, in consultation with the State
Historic Preservation Office, has developed a proposed pro-
gram for detailed testing of the resources. The testing
program will result in the development of a cultural resource
management plan for the recovery, protection and/or preserva-
tion of artifacts and data.

Development and implementation of the final research design
will be done in close consultation with the State Historic
Preservation Officer and the Interagency Archaeological Ser-
vices of the Heritage Conservation and Recreation Service.
The Advisory Council on Historic Preservation will be asked
to comment on the research design at the appropriate time.
Recovery and preservation of cultural resources will be
undertaken in accordance with "The Archaeological and Histor-
ic Preservation Act of 1974 (P.L. 39-291 [16 U.S.C. 469 et seq]
and Title 7 CFR Part 656).
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Revised Cultural Resource Section for
the Lower Queen Creek EIS

An archaeological survey of the Gila Floodway-Lower Queen

Creek Watershed Project--on the Gila River Indian Reservation was con-

ducted by the Arizona State Museum in the fall of 1971. A number of

archaeological and historical sites were revealed within the right-of-

way. Of these localities, AZ &:13:8 was of the most significance. The

site is registered on both the National and Arizona Register of His-

toric Places and is considered the type site of the Gila Butte Phase

of Hohokam culture by archaeologists.

As a result of the obvious importance of the site, a Denial of

Clearance was issued by the Arizona Archaeological Center, National

Park Service, for project work in the vicinity of AZ U:13:8 and sever-

al other sites within the same right-of-way.

Because of the objections, an alternative route for the right-

of-way for the Floodway was offered. The proposed realignment was re-

jected by the Pima Indian Agency, and a request was submitted by this

agency to undertake archaeological tests in the Gila Butte area to de-

termine the nature and complexity of the postulated archaeological re-

mains and to make estimates for the necessary salvage.

Following archaeological survey of an area to the east of the

Gila Butte site, AZ U:13:8, a preliminary testing project was undertaken

to determine if subsurface features and archaeological deposits were

present. On a period from December 1-3, 1971 approximately 15 pits

were cut and six trenches were excavated. Profiles were drawn of one
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pit and two trenches and several of these areas were photographed.

Exact records of these tests are available at the Arizona State Museum.

In July and August, 1977, an archaeological survey was con-

ducted in the Lower Queen Creek drainage of Pinal County, Arizona.

The survey was designed to assess the potential impact of archaeolog-

ical resources which would arise from the development of flood-water

retention basins along the Queen Creek delta and in Whitlow Canyon.

The work was conducted by the Office of Cultural Resource Management,

Department of Anthropology, Arizona State University under a contract

with the Soil Conservation Service.

The survey was designed to determine the nature and distribu-

tion of historic, and prehistoric cultural resources within the project

area. Each area was systematically traversed by a four-person crew

walking parallel transects spaced about 25 m. apart. A Brunton com-

pass on a tripod was used to maintain consistent orientation of the

transects. Section and quarter-section markers were also noted and

used to locate position accurately in the field. Some small portions

of private property were not included because access had not been

granted by the property owner. USGS topographic maps and maps provided

by the Soil Conservation Service were used for orientation and plot-

ting cultural remains.

Areas having architectural remains, possible subsurface fea-

tures, and dense concentrations of sherds or lithics were designated

sites.
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The survey of the proposed floodwater retention basin along

the Queen Creek delta led to the identification of a complex of five

major Hohokam sites. A series of additional limited or special use

loci, and a variety of water control features were also identified.

These sites are representative of at least two and possibly three suc-

cessive time periods within the Hohokam tradition and have the poten-

tial for providing considerable amounts of information on the prehis-

tory of the area. It is of particular significance that they occur

together as a complex in an area which has not yet been used for modern

agricultural purposes.

The potential of these sites for public display is not as

great as their research potential. There are few distinctive structures

which could serve as a central point of interest, and the sites are too

dispersed for easy access for public viewing.

These places are eligible for nomination to the National Regis-

ter of Historic Places. Three of the National Register criteria are

particularly relevant in this assessment: (1) the sites possess con-

siderable integrity of location, setting, and association; (2) they

are representative of a particular time period in American prehistory;

and (3) they have the potential for providing significant new or suppor-

tive information on the prehistoric Hohokam tradition.

The construction of the flood control structure will impact the

sites to various degrees. The dam will be built using soil removed

during construction of the Salt-Gila Aqueduct immediately to the west.

Once the dam is completed flood gates will be raised to maintain a
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permanent pool of standing water up to the 1576 feet contour behind the

dam. It is estimated that the 100 year flood event will fill the

reservoir to the 1585 feet contour; with a retention time of 10 days.

The western periphery of site AZ U:15:12 will be directly im-

pacted by the construction of the dam. Both AZ U:15:12 and AZ U:15:7

(ASU) will be partially inundated by the permanent pool of standing

water. The maximum 100 year flood level will inundate sites AZ U:15:7,

AZ U:15:10, and AZ U:15:12 (ASU). Site AZ U:15:11 (ASU) lies within

the maximum reservoir level above the 100 year flood line, it therefore

has a low probability of being inundated.

For engineering purposes related to the construction of the

Salt-Gila Aqueduct of the Central Arizona Project and the Floodways of

the Roosevelt Water Conservation District, the location of the dam

cannot be changed.

These archaeological resources are significant primarily for

the information they are likely to yield, since they have a low value

for public exhibits and do not have particular significance to a par-

ticular ethnic or social community. Following the guidelines estab-

lished by the Advisory Council on Historic Preservation for making

"adverse" and "no adverse effect" determinations, it should be possible

to "realize" the significance of these sites if an appropriate program

of data retrieval is followed.



CHAPTER 9

CASE-STUDY 3

A Plan for a Demonstration Recharge 
Project in the Salt River Valley 

The report to be reviewed presents a comprehensive plan of

study for a proposed project demonstrating artificial recharge in the

East Basin of the Salt River Valley, near Phoenix, Arizona. The pur-

pose of the study was to establish a realistic recharge augmentation

program which accommodates the constraints posed by: (1) technical,

(2) environmental, (3) institutional, (4) legal, and (5) economic con-

siderations.

Each area of constraint was defined and evaluated in relation

to various activities associated with a demonstration project, includ-

ing: planning, design, construction, operation and maintenance, and

monitoring. The report identified several water sources and evaluated

five alternative sites for a demonstration project within the study

area. The plan of study presented available information and defined

data gaps in each constraint area.

The purpose of using this study as a case-study is two-fold:

first, archaeological (i.e., cultural resource) inputs were given di-

rect consideration in the initial stages of project planning; and

second, the scale of the proposed project was of similar size as

77
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proejcts typically implemented by state, regional, and local planning

agencies.

Although the scope of the report was far more comprehensive,

attention will be focused upon Section 6, which concentrated upon anal-

ysis of the environmental constraint. In particular, attention will be

focused upon the manner in which cultural resource analysis was utilized

in defining the scope of the constraint.

As is typical of Phase I environmental analysis, the environ-

mental section of this particular report provided a basic description

of the environment in the study area, together with an outline of poten-

tial concerns and issues to be addressed in future site specific anal-

yses. Generally, the vast majority of the lands to be impacted by

project implementation could be described as disturbed desert community.

Only small tracts of native riparian communities remain undisturbed in

the Salt River floodplain. Specific features of the environment in

the study area have been described under the following eight categories:

vegetation, wildlife, cultural resources, health and safety consider-

ations, aesthetics, soils, and hydrology.

The general area described in Phase I encompassed a 16 mile

reach of the Salt River channel and flood plain, extending downstream

from the Granite Reef Diversion Dam to the Tempe Butte and Tempe

Bridges. This area was generally defined as suitable for a small scale

demonstration project as well as a full scale recharge operation. The

project area is within the Salt River Valley, typical of basins in the

Basin and Range Physiographic Province. Characteristically, such basins
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comprise allucial valleys bounded by mountain blocks. Physiographically,

the valley slopes gently (1% to 3% grade) to the southwest at an ele-

vation of about 1200 feet. Surrounding mountain ranges average about

36,000 feet in elevation. Vegetation is of the low desert type, with

creosote bush dominating. Where ground water is shallow phreatophytes

prevail; including salt cedar, mesquite, and cottonwood. Palo Verde

trees are also common in the native desert landscape.

The stretch of the Salt River considered for this particular

study is dominated by the presence of water supply structures. The

principle structures in the study area include the Granite Reef Diver-

sion Dam: located on the Salt River downstream from the confluence of

the Salt and Verde Rivers (and upstream from the site of the proposed

Orme Dam site); and the Arizona and South Canals. In total the Salt

River Project water delivery system includes 137 miles of canals (of

which 67 miles were lined as of 1977); 878 miles of laterals (726 miles

lined or piped) and 250 miles of drainage ditches (55 miles lined or

piped). All of these structures transverse the study area.

There are seventeen cities and towns within the Phoenix metro-

politan,area. Of these, the cities of Mesa, Scottsdale, Phoenix, Tempe,

as well as the towns of Chandler and Gilbert would be possible impacted

by the implementation of the proposed demonstration project as well as

the full scale recharge project. The Salt River-Pima-Maricopa Indian

Community is a major landowner in the project area, and would be sig-

nificantly involved in most recharge plans and operations.
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Because of the long history of riparian use of the Salt River

and the implied direct impact of any proposed action on the Salt River-

Pima-Maricopa Indian community, it was anticipated at the outset of

project study that cultural resources would play a significant role in

locating potential sites for project implementation. Therefore, consid-

eration of this constraint began in the earliest phases of project

planning. Initially, it was envisioned that numerous archaeological

and historical sites would be located along the Salt River Channel.

As such, analysis of these riparian communities was emphasized.

To insure complete analysis of the project area, the U.S. Army

Corps of Engineers, Phoenix Office, entered into contract with the re-

source survey section of the Arizona State Department of Anthropology.

Anticipating further projects in the immediate area the Corps con-

tracted for cultural resource surveys far greater in scope than would

normally be required for the scale of project being considered. The

contract for the cultural resource survey was issued concurrent with

Phase I of projectplanning. The information presented to the planning

agency by the cultural resource consultants was then incorporated into

Phase II operations: preparation of a detailed plan of study for an

augmentation project, including: (1) defining information availability

and needs in the five constraint areas, (2) developing engineering

plans for alternative recharge techniques, and (3) identifying and

evaluating alternative recharge sites.

In the report issued by the cultural resource agency, 24 sites

were located, identified, and classified as to potential impact. The
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only complication with the contracted study arises from the manner in

which the site reports were issued to the Corps (the contractor). The

site reports were issued in the following manner:

Description:

Location:

Classification:

Comments:

The description was never more than one fractured sentence, location

was given in terms of standard township and range coordinates, and clas-

sification was given as a numeric value in terms of "sensitivity" and

"condition." If a site had some special consideration or recommenda-

tion it was included as a special comment. An exact copy of the issued

report is included in Appendix F.

As the primary function of Phase II was to define potential con-

straints, the proper identification and location of cultural resources

became central to the earliest stages of project site selection. Along

with the identification of potential health and safety hazards, the

archaeological and historical factors were mapped in order to make

their relationship to proposed sites readily apparent.

Because of survey results, and the occurrence of the 100 year

flood event during the project planning stages, it was recognized that

there were no cultural resources located within the channel of the

Salt River. Through the use of "multiple use maps" it was further

recognized that a group of cultural resource sites was located at the

confluence of Evergreen Drain and the Salt River, on land owned by the



82

Salt River-Pima-Maricopa Indian Community. Unfortunately, for various

legal, institutional, and technical reasons this site was also the most

desirable for the location of the recharge project.

As none of the 24 sites located and identified would have been

adversely impacted by the construction of a recharge augmentation facil-

ity in the Salt River Channel, the main problem with impact mitigation

would have been associated with the alignment of access roads and loca-

tion of service facilities. While the study recognized and noted that

not all potential impacts were known, it was felt that potential impacts

could be minimized through the proper selection and careful positioning

of associated service roads and facilities.

As mentioned earlier in this section, the side deemed most fea-

sible by the technical, legal, and institutional constraints was located

at the confluence of Evergreen Drain and the Salt River on the Salt

River-Pima-Maricopa Indian Reservation. To comply with suggested guide-

lines, administrative personnel (including the author of this report)

made a site inspection of the area in question. When the site was

visited, it became immediately apparent that a previously unreported

landfill was now in operation at the confluence of Evergreen Drain and

the Salt River Channel. This discovery not only revealed the distur-

bance of the cultural resource sites, but also served to eliminate the

site from all future consideration due to the potential health and

safety hazard of lechate. Admittedly this was a secondary benefit, yet

is Important to note that this benefit accrued because of application

of the proposed guidelines.
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In review, it was found that this case-study offered an

excellent example of comiSliance of CEQ guidelines and the proposed guide-

lines for cultural resource assessment. The CEQ guidelines were met by

emphasizing options among alternatives, using a scoping process early

in project planning, and the use of clear format. Compliance with the

proposed guidelines of this report was assured when the Corps of Engi-

neers contracted for complete cultural resource assessment during the

earliest phases of project planning, by describing to the cultural re-

source contractor what the project was and what type of information was

needed for complete analysis, and the close communication with the State

Historic Preservation Office during all phases of cultural resource

impact assessment. A report was issued to the Corps from the cultural

resource consultants detailing listed sites and finds in the vicinity

of proposed project alternatives, communication with the SRPO above and

beyond that done by the Corps, and their check of the Arizona State

University archives.

The main criticism directed at the study in question has been

directed toward the classification system used by the cultural resource

consultants in the report issued to the principle planning agency.

While the values listed as "sensitivity" and "condition" (rated on a

scale from 1-10) may actually mean something to the archaeologist pre-

paring the report, they are absolutely meaningless to the administrator

reading the report unless the scalar values are supplied with the

rating. As no such scale was provided with the issued report, there

was no way in which potential impact could have been properly evaluated.
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Hence, it became easier to simply change plans to avoid all listed

cultural resource sites as the principle means of impact mitigation.

In addition to the visual analysis conducted by the Arizona

State Univeristy archaeologists, visual analysis of the sites by ad-

ministrative personnel revealed additional site disturbance by a pre-

viously undocumented landfill.

The survey results were then compared to plans for site selec-

tion and modification. These archaeological factors along with values

derived from analysis of the other constraints became incorporated into

Phase II studies of potential impact. These potential impacts were

then scoped for incorporation into any site specific studies which

might follow.

For a view of portions of the scoped environmental section see

Appendix E.



CHAPTER 10

REVIEW AND CONCLUSIONS

In review of the material presented in preceding sections,

it was the expressed purpose of this report to introduce guidelines

to be used by public officials for integrating cultural resource

data with the technical information which is usually included in

water resource environmental reports.

Discussion was begun by examination of the economic

considerations associated with common property resources. Observa-

tions centered on the fact that common property resources which are

essentially non-developed cannot be easily fit into traditional

economic analysis. Cultural resources were found to fit into this

category. Because these resources could not be readily assigned

"economic worth," proper consideration of their value must there-

fore center on legal and comprehensive methods for "internalizing"

cultural resource impacts.

Federal authority for conducting archaeological and

historical impact analysis has a long legislative history. The

first legislation dates to lao6. Yet, modern legislation has only

recently found authority to force Federal projects to pay close

attention to the possible Impacts caused by project planning and

implementation. The National Environmental Policy Act (P.L. 91-190,
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1969) is the key authority for conducting environmental analysis

on Federal projects. Cultural resource analysis was mandated

part of the EIS procedure through Executive Order 11593. Direc-

tives issued through the Water Resources Council reinforced these

mandates for Federally funded water projects. Further discussion

centered on putting these legal mandates into practical action.

Discussion of authority scoped two key components for

analysis. First, the role of the State Historic Preservation

Office (±SHPO) is mandated for all Federally funded projects. Yet,

his role as coordinator has often been ignored by the planning

agencies. The SUP() represents a resource that has been under-

utilized in planning procedures. Emphasis was placed on incorpor-

ating this valuable resource into future impact evaluation. Sec-

ond, it was found that each_ interest group had a different idea of

what resources were considered valuable and required preservation.

The key problem centered around the ill-defined term significance.

Discussion then centered on establishing categories of significance

which would lend themselves to a standardized definition, which

would meet the requirements of cultural resource and water resource

administrators.

The need for precise, yet flexible, guidelines was then

demonstrated through case-study analysis. It was clearly demon-

strated how there has been little consistency in cultural resource

assessments by trained consultants. It was found that reports which
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were prepared by the same Federal agency, in the same office, during

the same fiscal year were incompatible in terms of techniques of

analysis and use of presented data from the cultural resource con-

sultantants. Thus, the need for standardization of reports was

emphasized.

To correct these deficiencies, a set of standardized

guidelines was proposed and reviewed. In sum, the guidelines pro-

pose the following actions:

1. Contact should be established with the State Historic

Preservation Office. This step is a requirement for all Federal

agencies and should be incorporated into the actions taken by State

and local planning agencies. The SHP() will serve as a coordinator

for future cultural resource analysis.

2. Contact with state historical societies, museums,

universities, and other recognized institutions should be estab-

lished in order to enlist their guidance in preparation of an

acceptable cultural resource management plan for the area to be

impacted.

3. If no trained agency staff are available, contact with

a recognized agency or consulting firm having demonstrated profes-

sional capability to do cultural resource evaluation, or having

professional archaeologists on their staff, is high recommended.
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4. A list of prehistoric and historic sites and finds in

the area to be impacted should be drawn with the help enlisted from

consultants and contacted agencies.

a. Contact with local residents, historical societies, museums,

and special interest groups should be established as a

method of obtaining additional information.

b. Aerial photographs and topographic profiles should be

examined for relief inconsistencies. The township and range

coordinates should be noted. If no information regarding

these "sites" is included in the consultants reports, more

information is needed.

c. Administrative personnel faced with key decisions for the

area to be impacted should make a visual analysis of the

project area.

5. A report from the consultants should be incorporated

into an initial environmental assessment.

6. The information obtained should be used in plan modifi-

cation and should be incorporated into the cultural resource section

of the final environmental report.

7. The need for recovery of significant data should be

assessed.

Through the course of case-study analysis, it was also

found that one additional step be followed. It was found that the
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need for entering definite contracts with consultants is vital to

the establishment of a concise cultural resource assessment. Spe-

cific point to be covered in analysis should be spelled out as

specific components of the contract.

Through review of reports issued to planning agencies, the

following conclusions were reached:

1. Reports issued from cultural resource consultants need

to be specifically geared towards the administrative personnel who

must make use of the reports. As such, the reports need to contain

precise analysis and concrete recommendations.

2. Reports from the cultural resource consultants seem to

contain a bias toward archaeological data at the apparent expense

of the historic component. To rectify this problem it is recom-

mended that consultants broaden the base of their background

research. Agencies should learn to recognize these data deficien-

cies and take corrective measures in future reports.

3. Cultural resource sections of environmental reports

should clearly reflect the information and recommendations issued by

the cultural resource consultants. To this end, clear documentation

should be contained in the sections of the EIS dealing with cultural

resource assessment.

In conclusion, it has been demonstrated that the use of

defined procedural guidelines will provide a measure of standardiza-

tion and consistency in environmental reports. These guidelines are



completely compatible with existing agency operative procedure,

differences in methodology are minor, and accurate assessment of

potential impact is possible.

There is definite need for closer cooperation between water

resource planners and cultural resource management agencies. It is

hoped that by establishing a clear definition of what each group

requires from the other a precedent can be established for closer

cooperation.
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APPENDIX A

SYNOPSIS OF PERTINENT AUTHORITIES

1. Antiquities Act of 1906 (34 Stat. 225) makes it a

Federal offense to appropriate, excavate, injure or destroy any

historic ruin or monument located on lands owned or controlled by

the United States without permission from the Secretary of the

Department having jurisdiction thereof. Further guidance on this

matter is contained in ER405-1-875, 7 May 1973.

2. Historic Sites Act 1935 (49 Stat. 666) declares it

national policy to preserve for public use cultural properties of

national significance and vests certain powers in the Secretary of

the Interior in this regard.

3. National Historic Preservation Act of 19_66 (80 Stat.

us) establishes national policy for historic preservation, autho-

rizes establishment by the Secretary of the Interior of a National

Register of Historic Places, and creates Advisory Council on His-

toric Preservation--prior to commencing construction or issuing

entitlements to others when these activities would affect cultural

resources listed in the Register. Implementing procedures for

consultation with and securing the advice of the Advisory Council

are contained in 36 CFR part 800, 25 January 1974 (Appendix B).
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4. Reservoir Salvage Act of 1960 (74 Stat. 220) as amended,

is applicable only to authorized Civil Works projects. The Act per-

mits the expenditure of up to one percent (1%) of the amount author-

ized to be appropriated for an individual Civil Works project for

survey, recovery, analysis and reporting of important scientific,

historical, archaeological, and paleontological data which are being

or may be irreparably lost or destroyed as the result of Civil Works

undertakings on lands under Federal jurisdiction including non-

Federal lands provided by local interests for certain types of pro-

jects.

a. Before undertaking construction, written notice must be

provided the Secretary of the Interior setting forth the

site of the proposed project including the area to be

flooded or otherwise changed.

b. If advised by the Secretary of the Interior or other

appropriate authority that Federal construction activity

may result in the loss of important cultural data, or when

the agency finds that such losses may occur, notice will be

provided the Secretary of the Interior. The agency may

undertake directly, or by contract with qualified investi-

gations or by transfer of funds to the Secretary of the

Interior, the recovery, protection and preservation, anal-

ysis and publication of reports of such data, including

surveys or other investigations as in the determination of
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the agency are needed. The amount expended for such

activities may not exceed one percent of the amount author-

ized to be appropriated for the project, and all expendi-

tures made for such activities are to be treated as non-

reimbursable project costs.

c. The recovery and survey of cultural data at areas involved

under Regulatory Permits are the responsibility of the

Secretary of the Interior who must be notified of the pro-

posed work by the District Engineer.

d. No survey or recovery work is required in connection with

works in connection with any emergency if in the determina-

tion of the Chief of Engineers, or comparable Chief Agency

Administrator, such activities would impede necessary con-

struction.

e. The Secretary of the Interior must report annually to Con-

gress on Federal expenditures and accomplishments under this

authority.

5. Executive Order 11593 May 13, 1 971 C86FR8921) directs

Federal agencies to institute procedures to insure that their pro-

jects and programs contribute to preservation and enhancement of

non-Federally owned cultural properties of significance. Conse-

quently agency reports and EIS will discuss the effects of proposed

undertakings on significant non-Federally owned properties listed

in or eligible for inclusion in the National Register of Historic

Places.
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a. Agencies are directed to inventory lands under their

jurisdiction and nominate to the National Register cultural

properties that appear eligible for inclusion in the Regis-

ter. Nomination papers will be completed by District Admin-

istrators and after review by the State Historic Preserva-

tion Officer forwarded through the Division Administrator

for execution by the Federal Representative and transmittal

to the Secretary of the Interior.

b. Agencies are directed to exercise caution to ensure that

Federally owned cultural properties on lands under their

jurisdiction are not inadvertantly sold, demolished or sub-

stantially altered until the Secretary of the Interior has

the opportunity to review the eligibility of the property

for the National Register and if an eligible property is to

be sold, demolished, or altered, the Advisory Council on

Historic Preservation has an opportunity to comment and

steps are taken to make records of the property for deposit

in the Library of Congress.

6. The National Environmental Policy Act of 19_69 charges

the Federal Government with "the continuing responsibility" of using

"all practicable means . . . to the end that the Nation may:

Cl) fulfill the responsibilities of each generation as trustees

of the environment for succeeding generations;
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(2) assure for all Americans afe, healthful, productive, and

esthetically and culturally pleasing surroundings;

(3) attain the widest range of beneficial uses of the environ-

ment without degredation, risk of health or safety, or other

undesirable and unintended consequences;

(4) preserve important histories, cultural, and natural aspects

of our national heritage, and maintain, wherever possible,

an environment which supports diversity and variety of

individual choice."

This law charges the Government to administer its policies, regula-

tions, and laws to the fullest extent possible in accordance with

the policies. Agencies are directed to develop methods and pro-

cedures for "giving unquantified environmental amenities and values

appropriate consideration in the decisionmaking process along with

economic and technical considerations."

7. The Archaeological and Historical Conservation Act of

1974 (88 Stat. 174) amended the Reservoir Salvage Act of 1960 to

extended provisions for the protection of historical and archaeo-

logical data at dams to include any alteration of the terrain caused

as a result of any Federal construction project or Federally

licensed activity or program.

8. Wilderness Act of 19.64 (P.L. 88-577) declared the policy

of Congress to secure for the American people of present and future

generations "the benefits of an enduring resource of wilderness."
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The National Wildnerness Preservation system was established for

this said purpose. Wilderness was defined as "an area where the

earth and its community of life are untrammeled by man, where man

himself is a visitor who does not remain." It was further defined

as an area of undeveloped Federal law retaining its primeval charac-

ter and influence without permanent improvements or human habita-

tion, which is protected and managed so as to preserve its natural

conditions and which (1) generally appears to have been affected

primarily by the forces of nature, with the imprints of man's work

substantially unnoticeable; (2) has outstanding opportunities for

solitude or a primitive and unconfined type as to make practicable

its preservation and use in an unimpaired condition; and (3) may

also contain ecological, geological, or other features of scientific,

educational, scenic, or historical value. There shall be no com-

mercial enterprise and no permanent road within any wilderness area

designated under this Act and, except as necessary to meet minimum

requirements for the administration of the area for the purposes of

this Act, there shall be no temporary road, no use of motor vehicles,

motorized equipment or motorboats, no landing of aircraft, no other

form of mechanical transport, and as structure or installation within

any such area.

Within wildnerness areas in the national forests designated

by this Act, Cl) the President may, within a specific area and in

accordance with such regulations as he may deem desirable, authorize
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prospecting; for water resources, the establishment and maintenance

of reservoirs, water conservation works, power projects, transmis-

sion lines, and other facilities needed in the public interest upon

his determination that such use or uses in the specific area will

better serve the interests of the United States and the people

thereof than will its denial.

a. Land and Water Conservation Fund Act of 1965 (P.L. 88-

578). The purposes of this Act are to assist in preserving, devel-

oping, and assuring accessibility to all citizens of the U.S. of

present and future generations such quantity and quality of outdoor

recreation resources as may be available and are necessary and

desirable for individual active participation in such recreation

and to strengthen the health and vitality of the Citizens of the

U.S. by Cl) providing funds for and authorizing Federal assistance

to States in planning, acquisition, and development of needed land

and water areas and facilities, and (2) providing funds for the

Federal acquisition of certain lands and other areas.

10. Fish and Wildlife Act of l 9 56 (P.L. 1624) declares that

the fish, shellfish, and wildlife resources of the Nation make a

material contribution to the health, recreation, and well being of

our citizens; that such resources are a living, renewable form of

national wealth that is capable of being maintained and greatly

increased through proper management and that such resources provide

outdoor recreation and direct and indirect employment.
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11. Wild and Scenic Rivers Act of 1968 (P.L. 90-542)

declares that certain selected rivers of the Nation which, within

their immediate environments, possesses outstanding scenic, recrea-

tional, geological, fish and wildlife, historic, cultural, or other

similar values, shall be preserved in free flowing condition, and

that they and their immediate environments shall be protected for

the benefit and enjoyment of present and future generations. The

Congress declares that the established national policy of dam and

other construction at appropriate sections of the rivers of the

United States needs to be complemented by a policy that would pre-

serve other selected rivers or sections thereof in their free flow-

ing conditions to protect the water quality of such rivers and to

fulfill other vital national conservation purposes.

A wild, scenic, or recreational river area eligible to be

included in the system is a free flowing stream and the related

adjacent land area that possesses one or more of the values referred

to in this said Act. Every wild, scenic, or recreational river in

its free flowing condition, or upon restoration ot this condition,

shall be considered eligible for inclusion in the national wild

and scenic river system and, if included, shall be classified,

designated, and administered as one of the following:

( 1) Wild river areas - Those rivers or sections of rivers that

are free of impoundments and generally inaccessible except

by trail, with watersheds or shorelines essentially
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primitive and waters unpolluted. These represent vestiges

of primitive America.

(2) Scenic river areas - Those rivers or sections of rivers

that are free of impoundments, with shorelines or watersheds

still largely primitive and shorelines largely undeveloped,

but accessible in places by roads.

Recreational river areas - Those rivers or sections of

rivers that are readily accessible by road or railroad, that

may have some development along their shorelines, and that

may have undergone some impoundment or diversion in the

past.

The Federal Power Commission shall not license the construction of

any dam, water conduit, reservoir, powerfhouse, transmission line,

or otherpublic works on or directly affecting any river which is

designated as a component of the national wild and scenic rivers

system or which is hereafter designated for inclusion in that sys-

tem, and no department or agency of the United States shall assist

by loan, grant, license, or otherwise in the construction of any

water resources project that would have a direct and adverse affect

on the values for which such river was established, as determined

by the Secretary charged with its administration. Nothing contained

in the foregoing sentence, however, shall preclude licensing of, or

assistance to, developments below or above a wild, scenic, or recre-

ational river area or on any stream tributary thereto which will not
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invade the area of unreasonably diminish the scenic, recreational,

and fish and wildlife values present in the area on the date of

approval of this Act. No department or agency of the United States

shall recommend authorization of any water resources project that

would have a direct and adverse effect on the values for which

such river was established, as determined by the Secretary charged

with its administration, or request appropriations to begin con-

struction of any such project, whether heretofore or hereafter

authorized, without advising the Secretary of the Interior or the

Secretary of Agriculture, as the case may be, in writing of its

intention so to do at least sixty days in advance, and without spe-

cifically reporting to the Congress in writing at the time it makes

its recommendation or request in what respect construction of such

project would be in conflict with the purposes of this Act and would

affect the component and the values to be protected under this Act.

12. National Trails System Act of la68 (P.L. 90-543). In

order to provide for the ever-increasing outdoor recreation needs

of an expanding population and in order to promote public access to,

travel within, and enjoyment and appreciation of the open-air, out-

door areas of the Nationa, trails should be established Ci) pri-

marily, near the urban areas of the Nation, and (II) secondarily,

within established scenic areas more remotely located.

The purpose of this Act is to provide the means for

attaining these objectives by instituting a National system of
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recreation and scenic trails, and by prescribing methods by which,

and standards according to which, additional components may be added

to the system.



APPENDIX B

DEFINITION OF TERMS

Adverse Effect: Refers to a negative impact upon a cultural resource.
Examples of adverse effects are:

(a) destruction
(h) isolation
(c) transfer
(d) neglect

Archaeological Resources: All evidences of past human occupation (pre-
historic or historic) which can be used to reconstruct
lifeways of past people. Examples are:

(a) sites
(h) artifacts
(c) environmental data

Archaeologist: A professional who meets the criteria presented in
FSM 2361.41.

Artifacts: Material things of functional, esthetic, cultural, symbolic,
or scientific character, manufactured, or modified by
humans.

Beneficial Effect: Any effect which will protect, preserve, or enhance
the value of a cultural resource.

Conservation: To protect from disturbance as much as a resource base
as possible until it can be wisely used or preserved.

Cultural Resource: Prehistoric, historic, or ethnic site, district,
structure, or object manufactured, modified, or uti-
lized by humans.

Culture: Learned and shared patterns of human activity which are evi-
dent in behavior and the results of behavior.

Cultural Area: An area or region characterized by common culture pat-
terns which can be distinguished from other distinct
culture patterns.
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Historic Resources: Sites, districts, structures, objects, or other
evidence of human activity during historic times. The
division between prehistory and history is the begin-
ning of European written records in the area of inter-
est. This will vary from area to area depending on
the date of contact.

Take the term historic to mean "the first effective
or persistent contact with Europeans."

Impact: The effect of a proposed undertaking upon the cultural re-
sources. Used in the same sense as "effect." May be
direct or indirect:

Direct--The effect an action will have on resources as a direct and
immediate result of construction or development. This
includes such effects as destruction of a resource or
their environs by:

(a) earthmoving
(b) plowing
(c) flooding
(d) building construction

Indirect--Effects on the environment which are not immediate or the
direct result of an action, but which probably do not
occur without it. Indirect effect is the extent to
which a project or action exposes resources, either
within or adjacent to the development, to such adverse
effects as:

(a) accelerated erosion
(h) construction of private or commercial structures
(c) road building
(d) increased vandalism
(e) increased recreational use
(f) other disturbances attendant to the said action

Insignificant: Those cultural resources that do not meet criteria for
eligibility or for importance. (See section on sig-
nificance.)

Land Disturbing Activities: Actions undertaken by man which may cause
alteration of the existing environment.

Mitigation: Actions which eliminate or lessen the adverse effects on a
cultural resource which are expected to occur as a re-
sult of a management decision or activity.
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Prehistoric Resources: Archaeological resources dating to times before
recorded European contact.

Protection: The prevention of direct or indirect impacts on a given
resource; the protection of the resource for future
study.

Site: Distinguishable location of human activity, either prehistoric
or historic.

Structures: Work of human activity, either prehistoric or historic,
usually immovable. Examples:

(a) dams
(b) canals
(c) bridges
(d) fenceworks
(e) earthworks
(0 Indian mounds
(g) gardens
(h) cemeteries or burial grounds
(i) trails and roads
(j) houses
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APPENDIX C

CULTURAL RESOURCE INSTITUTIONS

State Historic Preservation Officers 

Arizona:	 Colorado:

New Mexico:	 California:

Mr. Thomas Merlin
SHPO
State Planning Office
505 Don Gaspar
Santa Fe, NM 85703

Nevada:

Dr. Knox Mellon
SHP()
Dept. of Parks & Recreation
State Resources Agency
P.O. Box 2390
Sacramento, CA 95811

Ms. Pasela Crowell
SHPO
Division of Historic Preservation
Dept. of Conservation & Natural Resources
The Nye Bldg.
201 S. Fall St.
Carson City, NV 89707

Utah:

Dr. Melvin T. Smith
SHPO
307 West Second South
Salt Lake City, UT 84101

Wyoming:

Ms. Janice Wilson
SHPO
Wyoming Recreation Commission
604 E. 25th St., Box 301
Cheyenne, WY 82001
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Colleges and Universities in the Colorado 
Basin with Accredited Archaeology 

Departments 

Arizona

Arizona State University, Tempe, Arizona, 85281
Telephone (602) 965-6213

University of Arizona, Tucson,
Telephone (602) 626-296-2585

Arizona, 85721,

Northern Arizona University, Flagstaff, Arizona,
Telephone (602) 523-4521

California

86011

California State College, Dominguez Hills, Carson, California,
90747

Telephone (213) 515-3443

California State College, San Bernardino,
California, 92407

Telephone (741) 887-7281

California State College, Stanislaus, 800
California, 95380

Telephone (209) 633-2127

San Bernardino,

Monte Vista, Turlock,

California State Polytechnic University, Pomona, 3801 Temple
Avenue, Pomona, California, 91768

Telephone (714) 598-4516

California State University
Telephone (916) 895-6913

, Chico, Chico, California, 95929

California State University,
Telephone (209)487-1002

California State University,
92634

Telephone (714) 870-3626

Fresno, Fresno, California, 93740

Fullerton, Fullerton, California,

California State University, Hayward, Hayward, California, 94542
Telephone (415) 881-3168
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California State University, Long Beach, 1250 Bellflower Blvd.,
Long Beach, California, 9_0840

Telephone (213) 498-5171

California State University, Los Angeles, Los Angeles, California,
90032, Telephone (213) 224-2571

California State University, Northridge, 1811 Nordhoff Street,
Northridge, California, 91324

Telephone (213) 885-3331

California State University, Sacramento, 6000 Jay Street,
Sacramento, California, 95819

Telephone (916) 454-6452

University of California, Berkeley, Berkeley, California, 94720
Telephone (415) 642-3391

University of California, Davis, Davis, California, 93 616
Telephone (916) 752-0745

University of California, Irvine, California, 92717
Telephone (714) 883-6807

University of California, Los Angeles, Los Angeles, California,
a0024

Telephone (213) 825-2511

University of California, Riverside, Riverside, California, 92521
Telephone (714) 787-5524

University of California, San Diego, San Diego, La Jolla,
California, 9 2307

Telephone (714) 452-4144

University of California, San Francisco, San Francisco, California,
94143

Telephone (415) 666-31 93

University of California, Santa Barbara, Santa Barbara, California,
93106

Telephone (805)261-3331

University of California, Santa Cruz, Santa Cruz, California, 95064
Telephone (408) 42 2-4008

Occidental College, Los Angeles, California, 90041
Telephone (213) 259-275 9
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Pitzer College, Claremont, California, 91711
Telephone (714) 621-8000 ext. 3155

Pomona College, Claremont, California, 91711
Telephone (714) 621-8000 ext. 2449

San Diego State University, San Diego,
Telephone (714) 286-5527

California, 92182

San Francisco State University, San Francisco, California, 94132
Telephone (415) 461-2046

San Jose State University, San Jose, California, 95192
Telephone (408) 277-2533

University of Santa Clara, Santa Clara, California, 95053
Telephone (408) 284-4508

Sonoma State College, 1801 East Cotati Avenue, Rohnert Park,
California, 94928

Telephone (707) 664-2312

University of Southern California,
California, 90007

Telephone (213) 746-2651

University Park, Los Angeles,

Stanford University, Stanford, California, 94 305
Telephone (415) 4 97-3427

Colorado

Colorado College, Colorado Springs, Colorado, 80903
Telephone (303) 473-2233

Colorado State University, Fort Collins, Colorado, 80523
Telephone (303) 497-5447

University of Colorado, Boulder, Colorado, 80309
Telephone (303) 492-7947

University of Colorado, Denver, Colorado, 80202
Telephone (303) 62 9-2616

Fort Lewis College, Durango, Colorado, 81301

University of Northern Colorado, Greeley, Colorado, 80631
Telephone (503) 351-2001



Nevada

University of Nevada, Las Vegas, Nevada, 89154
Telephone (702) 73a-35 20

University of Nevada, Reno, Nevada, 89557
Telephone (702) 784-6704

New Mexico

New Mexico Highlands University, Las Vegas, New Mexico, 87701
Telephone (505) 425-7511 Ext. 327

New Mexico State University, Las Cruces, New Mexico, 88003
Telephone (505) 646-3827

University of New Mexico, Albuquerque, New Mexico, 87131
Telephone (505) 277-4524

Utah

Brigham Young University, Provo, Utah, 84602
Telephone (801) 374-1211 Ext. 3058

University of Utah, Salt Lake City, Utah, 84112
Telephone (801) 581-6251

Wyoming

University of Wyoming, Box 3431, University Station, Laramie,
Wyoming, 82070

Telephone (307) 766-5136
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APPENDIX D

MUSEUMS AND HISTORICAL SOCIETIES

Arizona State Museum, University of Arizona, Tucson, Arizona,
85721

Telephone (602) 626-1604/2132

Museum of Anthropology, California State University, Chico,
California, 95927

Telephone (916) 895-6193

Museum of Cultural History, University of California, Los Angeles,
California, 90024

Telephone (213) 825-4361

Colorado State Museum, 1300 Broadway, Denver, Colorado, 80203
Telephone (303) 839-3391

Lowie Museum of Anthropology, 103 Kroeber Hall, University of
California, Berkeley, California, 94720

Telephone (415) 642-3681

Maxwell Museum of Anthropology, Department of Anthropology,
University of New Mexico, Albuquerque, New Mexico, 87131

Telephone (505) 277-4404

The Nevada State Museum, Department of Anthropology, Carson City,
Nevada, 89710, Capital Complex

Telephone (1702) 885-4810

Museum of New Mexico, Division of Anthropology, P. O. Box 2087,
Santa Fe, New Mexico, 87503

Telephone (505) 827-3241

Museum of Northern Arizona, Route 4, Box 720, Flagstaff, Arizona,
86001

Telephone (602) 774-5211

San Diego Museum of Man, 1350 El Prado, Balboa Park, San Diego,
California, 92101

Telephone (714) 2392001
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The Adam E. Treganza Anthropology Museum, San Francisco State
University, 1600 Holloway Avenue, San Francisco, California,
94132

Telephone (415) 469-1642

Utah Museum of Natural History, University of Utah, Salt Lake
City, Utah, 84112

Telephone (801) 581-6927

Amerind Foundation, Dragoon, Arizona
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APPENDIX E

A SCOPED ENVIRONMENTAL REPORT OF A

DEMONSTRATION RECHARGE PROJECT

IN THE SALT RIVER VALLEY*

6.3 Beneficial and Adverse Environmental 
Effects 

Because of the pervasive and integral importance of water

resources to the vitality of any environment, the potential scope of

beneficial and adverse environmental effects associated with a

recharge facility can theoretically be expanded indefinitely. For

the purposes here, beneficial effects are those changes to the physi-

cal, social, economic, or environmental character of the study area

which are caused by the project and result in the gain of some value

or values, Conversely, adverse effects are changes which result in

the depreciation of a value or values within the study area resulting

from the demonstration project.

The costs and impacts of water resources development within

the Salt-Verde Watershed are documented in a number of Environmental

*A Plan for a Demonstration Recharge Project in the Salt River Valley
Prepared for the U.S. Army Corps of Engineers, Los Angeles Office
By: The Water Resources Research Center and the School of Renewable
Natural Resources; University of Arizona, Tucson, Arizona
(sections reprinted by permission)
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Impact Statements filed with the Council on Environmental Quality.

Included in the file are statements for Orme Dam (Bureau of Reclama-

tion, 1975), Granite Reef Aqueduct (Bureau of Reclamation, 1975),

Buckhorn-Mesa Watershed Flood Management Plan (Soil Conservation Ser-

vice, 1978), Queen Creek Watershed Flood Management Plan (Soil Con-

servation Service, 1978), and Roosevelt Water Conservation District

Channel Expansion and Improvement (Bureau of Reclamation, 1978).

The following sections present a summary of potentially

significant environmental impacts of a demonstration recharge project

located within the study area.

6.3.1 Vegetation

Aquatic and channel vegetation would stabilize and flourish

around the proposed recharge facilities. The vegetation would pro-

vide food and shelter for species expected to be reintroduced to this

reach of the Salt River Channel. At the same time excessive vegeta-

tive growth could clog the soil, decrease the water quality, and pro-

vide food, shelter, breeding grounds for insect vectors. Excessive

vegetative growth on dikes and levees would need to be controlled by

physical or chemical means.

6.3.2 Wildlife

The use of recharge basins as the principle recharge mechanism

in the Salt River Channel would result in the presence of standing

pools of water for periods of time varying with facility type and

methods of operation. The presence of additional sources of water
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could attract wildlife species, particularly waterfowl, not

regularly seen in this portion of the Salt-Verde Watershed. But

standing pools of water also have negative environmental spects.

If water depth remains constant for long periods of time, spreading

basins will more resemble bogs than open pools of water. Algae and

weeds may choke the basins and insect vectors could find thriving

breeding grounds. The specific effects of standing water should be

addressed in the demonstration project.

6.3.3 Cultural Resources

None of the 24 archaeological sites within the study area are

located in the Salt River Channel proper and only the sites at the

confluence of Evergreen Drain and the Salt River Channel hold the

possibility for immediate adverse impact from construction of a

recharge facility. But these sites have already been disturbed by

landfill operations; hence, any additional effects of a demonstration

project on cultural resources are likely to be peripheral at worst.

Any distrubances which might occur will most likely be associated with

alignment of access roads and location of service facilities. While

all the answers to the problem are not known, it is likely that poten-

tial adverse impacts can be minimized through proper site selection

and careful positioning of service roads and facilities,

6.3.4 Health and Safety

Potentially adverse effects could be felt from the presence

of solid waste and slidge disposal sites within the study area. Unless
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these sites are taken into account so as to reduce the chance that

wastes (and residues thereof) will enter the water environment, they

may create vector, leachate, and ground-water contamination problems.

Furthermore, such consideration is required under provisions of the

Resource Conservation and Recovery Act of 1976.

Vector control appears to be a problem associated primarily

with facility operational procedure. Control of insects is a manage-

ment problem inherent with water spreading facilities. In the Rio

Hondo spreading grounds control of insects has been effected by

imposing wet-dry cycles. The procedure is described by Milne (1975):

In general, the district (Los Angeles County Flood Control
District) has found the best control to be the interruption
of the life cycle of the insect. Most of the problems have
originated with chronomic midges. These insects readily
develop in moving water. (Mosquito problems have been mini-
mal because they propogate best in stagnant-water conditions.)
The life cycle is interrupted by an operation termed "battery
spreading". This simply involves operating only one portion
of the spreading grounds at any time; generally one-third of
the grounds is wet, one third is drying and one third is dry;
the period of each lasting from seven to ten days. This has
been very effective for insect control, much better than the
application of insecticides. In fact, it seems that insecti-
cides also tend to kill off the natural enemies of the midges,
thereby disrupting the ecological balance, with the usual
result that the midges return much more quickly than their
natural enemies, thereby creating a greater infestation than
existed before the application of insecticides. This battery
spreading also seems beneficial in maintaining infiltration
rates which tend to drop off under long-term wet conditions.

It is possible that with the use of low quality water for

recharge microbial and salinity problems may develop within shallow

aquifers.
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In this period of concern for public safety, it should be

recognized that pools of standing water could pose an unusual

attraction to the general public. To provide adequate public safety

at the project site, facility security and posting of warning notices

should be considered.

6.3.5 Aesthetics

The aesthetics of the study area are likely to be impacted

only insofar as the introduction of standing bodies of water enhance

or detract from the study area's beauty, or lack thereof.

6.3.6 Soils

With the application of large volumes of water to small areas

of land such as occurs in a recharge project, the possibility of water

logging soils may present a problem. Because water logging is a

function of specific soil parameters, any problems would be site spe-

cific and localized.

The problems of soil compaction, sediment sealing, and

potential for aerobic conditions have also been recognized as poten-

tial impacts associated with recharge activities. For further details,

refer to Section 5 for a description of soils in the study area.

6.3.7 Surface Hydrology

At the time of the original settlement of the Salt-Verde

Watershed, the surface water system was developed for domestic and

agricultural use. The surface and ground-water systems were in
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dynamic equilibrium; the system as a whole being effluent with a

constant basef low. With the development of efficient high capacity

irrigation pumps capable of meeting growing agricultural demands,

the area's ground water was developed intensively. Through the

years, increased demand from municipal and industrial users has

placed additional stress on the system and contributed to the develop-

ment of a deep cone of depression centered in the areas around the

Salt River flood plain (see Section 5). Because the surface water

portion of the system has been diverted, stored, and controlled at

upstream facilities operated under the authority of the Salt River

Project, natural recharge has been greatly decreased in the stretch of

the Salt River Channel below Granite Reef Diversion Dam.

While the proposed system of recharge is not a flood control

method, it is possible that flooding problems in the greater Phoenix

metropolitan area could be reduced somewhat in magnitude if recharge

facilities in the Salt River Channel were used for the capture of

releases from upstream facilities. Although current upstream struc-

tures are neither designed for, nor operated with, flood control as a

major function, flood control and conjunctive use operations could

theoretically be coupled. For example, the volume in storage in sur-

face reservoirs could be reduced to accommodate a portion of snowmelt

runoff from upstream watersheds. Water released could be recharged in

downstream facilities. Alternatively,flood waters could be diverted

from a stream channel into offstream recharge reducing downstream flood

peaks. The demonstration project should be designed to answer these
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questions. The quantity of water lost to evaporation annually

from Arizona reservoirs has been estimated as enough to supply the

municipal demands of Tucson for a full year (Tucson Urban Study,

1979). Subsurface storage of water, via recharge facilities, offers

the potential of reducing evaporation losses, However, the precise

quantity of water which may be saved from evaporation and other

losses by storage in subsurface reservoirs is not yet known.

It is possible that salts and chemical pollutants could

increase in concentration with evaporation during storage in surface

reservoirs. If so, water with higher salinity levels would be

recharged and water quality in the immediate vicinity could deterio-

rate. The demonstration project should be designed to answer these

questions.

6.3.8 Socio-Economic Impacts

The construction of demonstration recharge structures may

result in minor inconveniences to local residents and commuters. The

noise associated with construction could temporarily disturb local

businesses and residents. Dust pollution levels can be expected to

increase temporarily with the presence of heavy earthmoving equipment

in the construction area, but can be minimized by spraying with water.

It is possible that sewer line connections would be temporarily

disconnected during construction.

Possibilities of the raised water table adversely impacting

sand and gravel operations in the Salt River Channel is a concern. As
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such it must be addressed in any site specific assessment. Also,

with the raised water table it is possible that water users in the

area would have less incentive to practice water conservation methods.

6.4 Short and Long-Term Effects 
Artificial Recharge 

For assessing the anticipated short-term or long-term

environmental effects of a recharge project the following distinction

is made: short-term effects are those effects associated with facility

installation and operation which can be corrected by using proper man-

agement techniques over a relatively short period of time; whereas,

long-term effects are those effects which are either permanent or

could be corrected only during the course of the full-scale project.

6.4.1 Anticipated Short-Term Effects

6.4.1.1 Vegetation. It is anticipated that vegetation in the

immediate area of spreading activities will be periodically inundated.

Species less tolerant of such environmental conditions would not be

expected to survive in the immediate spreading area. The major short-

term effect on vegetation would be the possible disruption caused by

construction of well and water transport systems.

The major question concerning vegetation which will need to be

addressed in a detailed environmental assessment for a full-scale

recharge project, is whether the vegetation will return to the area by

natural processes. If not, replanting would be required to stabilize



120

structures and enhance aesthetic quality. The demonstration project

is small scale and would be located in the river channel which essen-

tially is devoid of vegetation.

6.4.1.2 Wildlife. It is expected that there will be short-

term adverse impacts upon local wildlife habitat in the immediate area

of activities associated with facility construction and maintenance.

Consider, for example, the consequences of constructing monitoring

wells. Because percussion well drilling is loud and tends to vibrate

the immediate area, any animals which live in the area, particularly

burrowing rodents, will be temporarily distrubed. The loss of vege-

tative cover would strip some species of food and shelter but species

would be expected to return once construction ceased and revegetation

is completed. Burrowing rodents, however, will have to be eradicated

to protect earthen levees.

6.4.1.3 Cultural Resources. Construction activities, espe-

cially the construction of access roads, could have a major disruptive

impact on archaeological and historical sites. Because of the site

specific nature of the impacts, care should be taken by planners to

learn the locations of cultural resources. Consultation with a trained

archeological consultant or the state historic preservation officer is

recommended.

6.4.1.4 Health and Safety. Short term health considerations

focus on the surface spreading area becoming a possible breeding ground
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for insect vectors, The use of biological controls, technical

spreading mechanisms, and chemical pesticides could alleviate the

vector problem. If chemical pesticides are selected, additional

environmental impacts associated with water contamination would

become important.

6.4.1.5 Aesthetics. The local landscape will be altered by

the presence of additional structures, The degree to which land-

scapes will be altered during project construction depends on the

nature and design of the facilities used.

Problems may exist if storage facilities are required to

retain and deploywater to be recharged. Stored water or effluent

water used for recharge may have negative aesthetic properties of

color and odor to an extent dependent on the quality of the water to

be recharged and the proximity of the project site to urban or indus-

trial areas.

6.4.1.6 Soils. It should be anticipated that an acceleration

of soil erosion will accompany construction activities. The effect

upon erosion rates would be dependent on the degree of disruption and

the soil type of the specific site. Revegetation and/or land treat-

ment measures could minimize any adverse surface erosion impacts.

Soil sealing by algae and cattails could became a serious

problem under particular soil conditions. Methods for control include

site selection, herbicides and algicides, biological means, and
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physical removal. Any additional impacts of chemical contamination

of recharged water should be investigated during a site specific

environmental assessment.

Subsurface short-term Impacts of soil sealing and compaction

can be expected from the use of heavy machinery. The impacts would

be greatest upon silt and clay type soils,

6.4.1.7 Surface Hydrology. The installation of recharge

structures in the river channel could temporarily obstruct river

flows during releases from Granite Reef Diversion Dam. Consequently,

flood water could spread laterally onto adjacent flood plain. Also,

a back-water affect might be produced in the water surface profile.

In all probability, however, recharge structures such as levees would

be quickly washed away by river flows of any significant magnitude.

A second short-term affect is that during prolonged spreading

operations, clogging of the surface occurs, resulting in a reduction

of intake rates. Consequently, the amount of streamf low depletion by

infiltration during floods would be reduced in the project area com-

pared to that occurring in other sections of the channel. A concomi-

tant amount of water would move downstream, possibly adding to flood-

ing problems. Moderating effects include; 1) the surface area of

the spreading basins affected by reduced intake rates would be minis-

cule compared to the total surface area of the channel, and 2) river

flows actually scour surface impeding layers, resulting in augmented

intake rates.
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6.4.1.8 Socio-Economic. Short-term adverse effects would

be felt as temporary nuisances and inconveniences associated with

construction activities. These effects are discussed earlier in

this section.

6.4.2 Anticipated Long-Term Effects

6.4.2.1 Vegetation. Anticipated long-term effects on vegeta-

tion will be primarily on the micro-environment scale. Nevertheless,

they may be significant. Aquatic vegetation is expected to thrive

in the recharge basins and such species as algae, cattails, and

grasses could pose problems. Specific micro-environmental issues

which need to be addressed in the demonstration project include the

following:

1) Possible impact on wildlife,

2) Possibilities of soil sealing,

3) Secondary effects on agricultural activities, and

4) Impact on downstream vegetation.

6.4.2.2 Wildlife. Aquatic wildlife can be expected to invade

the micro-environment around the recharge basins. Reptile and amphib-

ian populations would increase around standing pools. Bird species,

including migratory and sedentary waterfowl and songbirds, would be

expected to return to this reach of the Salt River Channel, below

Granite Reef Diversion Dam and above Tempe Butte, on a regular basis.
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Fish, primarily goldfish and carp, could be expected to

thrive in standing pools of water. Microbial populations would also

be expected in increase. The effects upon other types of wildlife,

including hunting and exotic species, and possibilities for stock-

ing game fish warrant additional investigation.

6.4.2.3 Cultural Resources. Destruction of archaeological

and historical sites can be minimized through proper site selection,

and care taken when locating access roads. A detailed analysis

should be included in any site specific environmental assessment.

6.4.2.4 Health and Safety. The possibilities of health

hazards exist if sewage effluent is used for recharge purposes. Prin-

cipal concerns relate to the introduction of nitrates, toxic organics,

and microorganisms into ground water. Further study should be direc-

ted to the scope and magnitude of the problem and to the Federal,

State and local water quality standards that must be met,

The possibilities of seepage from known landfills and sludge

disposal sites could pose a potential health hazard. Landfills and

disposal sites should be located and care should be taken to avoid

project location in their environs. Once again, the main problem

would be associated with high flows on the Salt River.

6.4.2,5 Aesthetics. Since the facility would be located in

or near the Salt River Channel it has the potential for standing in

stark contrast with the natural conditions of the channel. Because
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aesthetic quality is such a variant, the question of the appealing

or degrading aesthetic characteristics of a facility are a matter of

individual preference and design expertise.

Small areas of desert could be permanently scarred if care

is not taken during construction. Small tracts of land would be

permanently used for spreading basins; however, most land will be

in the barren low-flow channel. Swamp conditions within the recharge

basins are a potential aesthetic problem if vegetative growth is not

properly managed.

Long-term beneficial effects would also include the cooling

and attractive benefits of observing water in a normally dry river

channel.

6.4.2.6 Soils. Soils could be permanently sealed due to

heavy siltation, although periodic floods may promote scouring. Unless

banks are reinforced and/or vegetated, accelerated erosion could become

a severe problem. Anaerobic soil conditions are possible if flooding

is not periodic. Total dissolved solids (TDS) and alkalinity problems

could arise if evaporation rates from basins are high.

6.4.2.7 Surface Hydrology. Long-term effects on surface

hydrology which may occur include the creation of standing pools of

water and a rise in the water table. One purpose of an artificial

recharge facility is to restore the balance to the hydrological system

disrupted by ground-water pumping and surface water storage projects.
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6.4.2.8 Socio-Economic Impacts. Significant long-term

impacts may be adversely felt by sand and gravel operations in the

channel if the water table is raised. A raised water table may also

reduce an awareness of the need for water conservation. A long-term

beneficial affect might result from recreational uses of the facility.

6.5 Summary of Resource Commitments 

The demonstration and full-scale ground-water recharge

projects will involve full commitment of several resources. They

include the following:

1) The desert land utilized for the project.

2) The vegetation, wildlife, and archaeological sites associated

with this land.

3) The water used for recharge in the project.

4) The aesthetics associated with the undeveloped site.

5) Energy and construction mateials expended in site develop-

ment and maintenance.

6.6. Summary of Additional 
Investigations Needed 

The following is a list of investigations which would be

conducted during the demonstration project:

1) The affect of the project on wildlife habitat, the attraction

of new species, and vegetation including downstream riparian

vegetation.

2) Impacts on cultural resources.



3) The quantity of water lost to evaporation.

4) Effects of salinity and microbial activity on water quality.

5) Vegetation types best suited for bank stabilization.

6) Soil problems of sealing compaction, anaerobic conditions,

microbial activity and accelerated erosion.

7) Effects of raised water tables on agricultural and indus-

trial activities.

8) Recreational use of the facility and associated service

facilities.

9) Potential health problems, including seepage from landfills,

flooding from Salt River and vector control.

6.7 Compliance of a Demonstration Recharge 
Project With Federal and State 

Environmental Regulations 

The operation of water spreading basins, pits, or a recharge

project may need to comply with regulations presently being promul-

gated by the U.S. Environmental Protection Agency. For example, the

Resource Conservation and Recovery Act (RCRA) is concerned, in part,

with the disposal of hazardous wastes, including municipal wastes,

via pits, ponds, and lagoons. Thus, the project management agency

may need to obtain a permit to recharge sewage effluent via spreading

basins or pits.

The operation of a recharge well falls within the aegis of

the Safe Drinking Water Act. In particular, a recharge well would be

classified as a Class V injection well, according to proposed EPA
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regulations under the State Underground Injection Control Programs

(Federal Register, April 20, 1979, Part III, pp. 23738-23767).

Class V wells inject ". . . non-hazardous fluids into strata that

contain underground sources of drinking water. It includes but is

not limited to the following types of injection wells: waste dis-

posal wells	 . . and recharge wells. . .	 particular criteria

and standards which a management agency may need to comply with dur-

ing operation of a recharge well are presented below (ibid.):

Section 146.51 General 

This subpart sets forth requirements for underground injec-
tion control programs to regulate all injection not regu-
lated in Subparts B, C, D, and E. Generally, wells covered
by this Subpart inject non-hazardous fluids into strata that
contain underground sources of drinking water. It includes
but is not limited to the following types of injection wells:
waste disposal wells, such as dry wells, non-residential sep-
tic system wells, and sand backfill wells; and recharge wells,
such as drainage wells, cooling water return flow wells, air
conditioning return flow wells, salt water barrier wells and
subsidence control wells (not associated with oil and gas
production).

Section 146.52 Inventory and Assessment 

a) The owner or operator of any Class V well shall, within
six months of the effective date of an underground injection
control program, notify the Director of the existence of any
well meeting the definitions of Class V under his control,
and submit a description of:

1. The construction features of the well;
2. The nature and volume of injected fluids;
3. The alternative means of disposal available to the

operator, and
4. The environmental and economic consequences of well

disposal and its alternatives.

h) Within 2 years of approval of the State program the
Director 14111 make and report to EPA:
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1. An assessment of the contamination potential of
the Class V wells using information supplied by
the operator and hydrogeological data available
to the state;

2. An assessment of the available corrective alter-
natives where appropriate and their environmental
and economic consequences; and

3. Recommendations both for the most appropriate
regulatory approaches and for remedial actions
where appropriate.

Section 146.53 Requirement 

If at any time the Director gains knowledge of a Class V
well which presents a significant risk to the health of
persons, he/she shall, under 40 CFR 122.46(b), prescribe
such action as necessary (including the immediate closure
of the injection well) to remove such risk.

6.8 Estimated Budgetary Requirements 

The total budgetary requirements estimated for completion of

additional investigations is $38,503. The total time required is

estimated to be 29 months of full-time work. The following diagram

(time line) represents the time requirements and sequence for com-

pleting tasks involved in additional investigation of environmental

considerations.
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APPENDIX F

ARCHAEOLOGICAL SITES IN STUDY AREA

(1) Description: 200 ft. diameter shard area on terrace north of

Salt River

Location: TIN, R5E, S4, SW 11 4, NW 1/4

Classification: Sensativity 1, Condition 2

Comments: Recommended for excavation.

(2) Description: Village on flood plain of Salt River along terrace.

Location: TIN, R5E, S5, SW 1/4/, SW 1/4

Classification: Sensativity 1, Condition 2

Comments: Recommended for preservation.

(3) Description: Scattered shards on floodplain

Location: TIN, R5E, S5, SW 114, SW 1/4

Classification: Sensativity 2, Condition 2

Comments: Disturbed by erosion.

(4) Description: Minor site

Location: TIN, R5E, S5, NW 1/4, SW 1 1 4

Classification: Sensattvity 2, Condition 5

(5) Description: Two compounds

Location: TIN, R5E, Sll, SE 1/4, NW 1/4

Classification: Sensativity 1, Condition 1
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(6) Description: Pima Wattle and Daub house

Location: T2N, R5E, S24, SW 1/4, SW 1/4 and S25, NW 1 14, NW 1/4

Classification: Sensativity 2, Condition 5

(7) Description: Scattered shards on first bench north of Salt River

Location: T2N, R5E, S26, NE 1/4, SW 1/4

Classification: Sensativity 2, Condition 2

(8) Description: Shards on first bench

Location: T2N, R5E, S26, NE 1/4, SW 11 4

Classification: Sensativity 2, Condition 2

(9) Description: Shards immediately above Salt River, on lower

bajada area.

Location: T2N, R5E, S26, SW 1/4, SW 1/4

Classification: Sensativity 1, Condition 2

(10) Description: Village on first bench of the Salt River

Location: T2N, R5E, S26, SW 1/4, NE 1/4

Classification: Sensativity 2, Condition 2

(11) Description: Shard area on first bench of the Salt River

Location: T2N, R5E, S26, NE 1/4, SW 1/4

Classification: Sensativity 2, Condition 5

(12) Description: Shard area on lower bajada close to first bench.

Location: T2N, R5E, S26, SE 1/4, NW 1/4

Classification: Sensativity 2, Condition 2
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(13) Description: Two historic houses on lower bajada area.

Location: T2N, R5E, S26, SE 1/4, SE 1/4

Classification: Sensativity 2, Condition 1

Comments: Testing recommended

(14) Description: House

Location: T2N, R5E, S26, NE 1/4, NE 1/4

Classification: Sensativity 2, Condition 1

Comments: Excavation recommended

(15) Description: Medium Hohokam canal

Location: T2N, R5E, S34, SW 1/4, NW 1/4 and S33, Center E 1/2

Classification: Sensativity 2, Condition 3

(16) Description; Shard area

Location: T2N, R5E, S34, NW 1/4, NE 1/4

Classification: Sensativity 1, Condition 2

(17)Description: Shards and pit houses on first bench of Salt River

Location; T2N, R6E, S21, SW 1/4, SE 1/4

Classification; Sensativity 2, Condition 1

(18)Description; Shards and pit houses on first bench of Salt River

Location: T2N, R6E, S21, NE 1/4, SW 1/4

Classification: Sensativity 2, Condition 1

(19) Description: Shard area

Location: T2N, R6E, S27, SW 1/4, NW 1/4

Classification: Sensativity 1, Condition 5



(20) Description: Shard area

Location: T2N, R6E, S27, SW 114, NW 114

Classification: Sensativity 2, Condition 5

(21) Description: Shard area

Location: T2N, R6E, S27, NW 1/4, SW 1/4

Classification: Sensativity 2, Condition 5

(22)Description: Shard area

Location: %2N, R6E, S27, NW 1/4, SW 1/4

Classification: Sensativity 1, Condition 2

(23) Description: Shard area

Location: T2N, R6E, S28, NE 1/4, NW 1/4

Classification: Sensativity 2, Condition 5

(24) Description: Shard area

Location; T2N, R6E, See, NE 1/4, NW 1/4

Classification: Sensativity 1, Condition 2
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